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Sahkdautoja ja lataushybrideja markkinoidaan usein korkean hyotysuhteen pe-
rusteella, mika usein perustuu pelkan sdhkdmoottorin hyotysuhteeseen. limoitet-
tavissa arvoissa ei huomioida jannitehavioita komponenteissa tai johtimissa, eika
mekaanisen voimansiirron tai akuston sisaisen resistanssin tuomaa tehohaviota.
Tassa opinnaytetydssa selvitettiin sahkodauton todellinen hyotysuhde.

Hybtysuhde mitattiin toiminnallisin menetelmin Volkswagen GTE -lataushybri-
dista kiihdytyksessa ja rekuperaatiossa. Kiihdytys- ja rekuperaatiomittauksista
saatua tulosta verrattiin teoriapohjaisesti laskettuun hyotysuhteeseen. Lisaksi
verrattiin sahko- ja polttomoottorin energiankulutusta, jota testattiin myds toimin-
nallisin menetelmin. Opinnaytetydssa tuotettiin myds pohjatutkimus tyon tilaajalle
Tampereen ammattikorkeakoululle laboratoriotydhon valmistuvaa Renault
Twingo -sahkokonversioautoa varten.

Teoriapohjaisissa mittauksissa saatiin selville, etta auto kykenee hydodyntamaan
siihen ladatusta energiasta parhaimmillaan noin puolet. Laskelmat vahvistuivat
toiminnallisten mittausten myo6ta, joiden tulokset olivat hyvin samansuuntaiset.
Todettiin myos, ettd sahkokayttdinen ajoneuvo kayttaa niin kaupunki- ja maan-
tieajossa merkittavasti vahemman energiaa.

Sahkdauton hydtysuhde on merkittavasti parempi kuin polttomoottoriauton, mutta
se ei ole yleisessa keskustelussa olevien lukujen vertainen. Sahkdauto on toimin-
nallisesti taloudellisempi kuin polttomoottoriauto energiankulutuksen ja hyotysuh-
teen myota. Sahkdauto kykenee myos hyodyntamaan liike-energiaa jarrutuksissa
energian lataamiseksi takaisin akustoon. Tama parantaa hyotysuhdetta merkitta-
vasti polttomoottoriautoon verrattuna. Sahkodauton hyotysuhteen mittaus tulee
olemaan erinomainen laboratoriotyd Tampereen ammattikorkeakoululle, mikali
Renault Twingo -sahkdkonversioauto saadaan kytkettya dynamometriin. Labora-
toriotydssa on syyta anturoida ajoneuvo tiheammin seka pyrkia valttamaan pidon
katoaminen, joka dynamometrin kanssa onnistuu helposti.

Asiasanat: hyétysuhde, lataushybridi, sahkéauto



ABSTRACT

Tampereen ammattikorkeakoulu
Tampere University of Applied Sciences
Bachelor of Engineering, Vehicle

Smart machines

HAMALAINEN, VALTTERI:
Current Measurement of an Electric Vehicle
Belief and Reality

Bachelor's thesis 222 pages, appendices 149 pages
May 2022

The first objective of this thesis was to determine the real efficiency of an electric
vehicle. The secondary objective was also to gather information for a new study
in the car laboratory, of Tampere University of Applied Sciences.

The theoretical section consists of introduction of all the components used in this
system and their effects to whole vehicles efficiency. Theoretical sections results
were calculated with numbers which Volkswagen has told different components
have. The empirical data for this thesis was collected with sensors that measure
the current and Volkswagen’s own diagnostics system.

The results based on the theoretical data already gave a result that is a lot of
smaller than the efficiency which has been told in public conversations and in
advertising. Empirical data and calculations confirmed thoretical calculations
right. The final result of this thesis is that the effiency of an electric vehicle is not
as good as has been told. It still is greater than of a petrol car though.

The findings indicate that an electric vehicle is a better option in any circumstan-
ces than a petrol car but it does not have as good efficiency as being told. This
study is a perfect tool for studies made in car laboratory, if there is a possibility to
attach the car to a dynamometer. In order to get more reliable, and a wider spect-
rum of data for this study, it is necessery to use more sensors.

Keywords: efficiency, plug-in hybrid, electric vehicle
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1 JOHDANTO

Viime vuosina sahkodautojen suosio on kasvanut valtavasti. Jotkin suuretkin au-
tovalmistajat ovat ilmoittaneet tavoitteestaan irtautua kokonaan polttomootto-
reista ja pyrkia paamaaratietoisesti kohti kestavampia energiaratkaisuja. Markki-
noilla on myos autovalmistajia, jotka valmistavat pelkastaan sahkodautoja. Sahko-
kayton lisaksi muita vaihtoehtoisia polttoaineita olisivat erilaiset kaasut, biopoltto-
aineet ja etanoli seka vety. Sahko nayttaytyy kuitenkin kuluttajalle helpoimmalta
ratkaisulta, kun tdman lataus voidaan suorittaa kotona yon aikana. Sahkoauto on
tuotu esiin ymparistoystavallisena vaihtoehtona, koska se ei tuota suoria poltto-
moottoriautoon verrattavia nakyvia paastdja. Sahkodautoissa on vaihtoehtoja:
tayssahkoauto, lataushybridi ja kevythybridi. Tassa opinnaytetydssa tarkastel-

laan lataushybridia paaasiassa sen sahkojarjestelman osalta.

Yleisessa keskustelussa ja erilaisissa artikkeleissa puhutaan usein sahkdémoot-
torin hydtysuhteesta, jonka ilmoitetaan olevan n. 85-95 %. Sahkdmoottorikayt-
toisesta autosta luodaan kuluttajalle vielakin ruusuisempi kuva, kun sita verrataan
polttomoottorin 20—-30 % hydtysuhteeseen. (Nieminen 2021; Ahlnas 2020; Leso-
nen 2021.) On totta, ettd sdhkdmoottorilla on korkea hyotysuhde ja se oikealla
kierrosalueella, oikealla vaantomomentilla ja oikeissa olosuhteissa hyvakuntoi-
sena voi olla jopa 95 %, mutta kaikissa ladattavissa sahkodkayttoisissa ajoneu-
voissa sahkoa joudutaan muuntamaan vaihtovirrasta tasavirtaan ja takaisin vaih-
tovirraksi. Taman lisaksi jannitetta joudutaan muuttamaan erisuuruiseksi ja sen
taajuutta muutetaan moottorikayttda varten. Korkeajannitesahkda kaytetaan
mya0s sisatilan lammittamiseen ja viilentamiseen seka 12 V -matalajannitejarjes-
telman lataamiseen. Kaiken muuntamisen ja toisarvoisen kayton tiedostamisen

jalkeen heraa kysymys: Mika on sahkdauton todellinen hyotysuhde?

Tydssa selvitetdan vuoden 2016 Golf GTE-lataushybridiauton sahkoékayton teo-
reettinen, laskennallinen hyotysuhde ja selvitetaan todellinen hyotysuhde aariti-
lanteessa virta- ja jannitemittauksin. Teoreettinen hydtysuhde perustuu Volkswa-
genin autosta ilmoittamiin tietoihin niiltd osin, kun ne ovat julkisia tai saatavissa.
Joitakin arvoja tyossa on paatelty muiden lahteiden perusteella. Teoreettinen
hyotysuhde lasketaan samoista mittauspisteista kuin kaytannon mittauksissa.
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Nain arvoja voidaan verrata myos vaiheittain ja arvioida teoreettisen laskennan
ja kaytannon mittausten eroavaisuuksia syvemmin. Kaytannon mittauksissa au-
tolla tehdaan 0—40 km/h kiihdytys, jossa tapahtuu suurin virtapiikki. Kaytannoén
mittauksissa mitataan myos moottorijarrutuksessa talteen otettavaa virtaa ja ver-
rataan arvoja aiemmin ratkaistuihin teoreettisiin arvoihin. Tydssa verrataan myos
sahkokayton ja polttomoottorikayton taloudellisuutta 15 km pituisissa maantie- ja

kaupunkitesteissa.

Tyon ensimmainen tavoite on osoittaa, ettd vaikka monilla sahkéauton kom-
ponenteilla on korkea hyotysuhde, ei kokonaisen sahkdauton hyotysuhde ole niin
korkea kuin yleisessa keskustelussa annetaan ymmartaa. Tyon toinen tavoite on
tuottaa pohjatutkimus Tampereen Ammattikorkeakoulun tulevaan laboratorioty6-
hon, jossa mitataan Renault Twingo -sahkdkonversiohenkildauton kokonais-
hyotysuhde. Tahan opinnaytetyohon muutostyot eivat viela valmistuneet, joten
autona kaytetaan toista Tampereen Ammattikorkeakoulusta 16ytyvaa sahkokayt-
toista ajoneuvoa: Golf GTE lataushybridia. Tata opinnaytetyota on ollut mahdol-

listamassa Henry Fordin saatiolta saatu tuki.

Opinnaytety6 alkaa taustoittamalla hyotysuhteeseen vaikuttavia tekijoitd kompo-
nenttien lapikaynnilla Golf GTE 2016 -henkildautossa. Taman jalkeen lukuun 3
poimitaan tarvittavat luvut ja suoritetaan teoreettisen hyotysuhteen laskenta la-
tauksessa, ajossa ja moottorijarrutuksessa. Luvussa 4 kerrotaan kaytannon mit-
tausten olosuhteista, metodeista ja suunnittelusta seka kaytettavista laitteista.
Luvussa 6 kasitelldaan mittauksista saatuja tuloksia, joita verrataan luvussa 8 teo-
reettisiin arvoihin. Lisaksi luvussa 5 kerrotaan, milla tavalla ty6turvallisuus huo-
mioitiin tassa opinnaytetydssa. Luvussa 7 tarkastellaan taman opinnaytetyon yh-
teydessa esiintyvia valtettyja seka valttamattomia virheita laskennassa seka mit-
tauksissa. Kaikki opinnaytetydssa esitetyt termit ja suureet on esitetty opinnayte-

tyén alussa.
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2 HYOTYSUHTEESEEN VAIKUTTAVAT TEKIJAT

2.1 Jarjestelma kokonaisuutena

Golf GTE on lataushybridiajoneuvo, joka kaytannossa tarkoittaa, ettd autoa voi-
daan ladata seka ajoenergialla etta ulkoisella laturilla. Auton keskeisia korkeajan-
nitekomponentteja ovat kuvassa 1 luetellut: 1 Latauspistoke, 2 Ohjausyksikko ja
invertteri, 3 Sahkomoottori, 4 Korkeajanniteakku, 5 Korkeajanniteakun latausyk-

sikkd, 6 Korkeajannitelammitin seka 7 Korkeajannitekompressori.

DC 2 % 4 mm?

DC 2 x 4 mm?

DC 2 x 4 mm?

L1 — phase
N — neutral

PE — earth

$537_089

]
-

High-voltage wires

KUVA 1: Golf GTE:n korkeajannitejarjestelma (Volkswagen AG, 2014b)
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Komponentit on sijoiteltu autoon kuvan 2 esittamalla tavalla. Akusto sijaitsee
taka-akselin etupuolella, sahkomoottori polttomoottorin ja vaihteiston valissa, ja

muut komponentit konepellin alla moottoritilassa.

Baftery cooling lines

12-volf vehicle battery
Power and control elecironics far

eleciric drive JX1 with eleciric drive
confrol unit 1841

High-valiage battery charging
socke! 1 U4

High-voliags battery 1 AX2 with batiery
regulafion conirol unit 1840

Charging unit 1 for high-volioge

battery AX4 (3.6 kW] with coniral unit for
high-valiage batfery charging unit 11050 and
infegrated charge volinge conirol unit for

High-voltage wires
high-voliage battery 1966

Thres-phase currant drive V454 (hybrid module] with drive motor tempercfure
sender G712 and drive motor rotor posifion sender 1 G713

KUVA 2: Korkeajanniteosien sijoittelu autoon (Volkswagen AG, 2014b)

Ideaalissa sahkbdautossa kaikki verkosta ladattava sahkdenergia kyetaan muun-
tamaan eteenpain vievaksi liike-energiaksi. Sahkdautossa kuitenkin energiaa
joudutaan muuntamaan useaan kertaan erilaisiin tarkoituksiin. Aina kun sahko-
virtaa muunnetaan tai siirretdan, menetetadan osa sen tehosta. Tehohaviét on
otettava huomioon auton suunnittelussa, jotta voidaan hyddyntaa sahkémootto-
rin nimellisteho maksimaalisesti. Kokonaishyotysuhteeseen vaikuttaa myds me-
kaanisessa voimansiirrossa tapahtuvat haviot. Lopullinen ja ratkaiseva teho on
se teho, joka pystytaan muuttamaan liike-energiaksi renkaiden valityksella. Auton
sahkojarjestelman keskikulutukseksi (be) todetaan 11,4 kWh / 100 km (Automo-
tive data Ltd., n.d.) Golf GTE:n akkukapasiteetti on 8.7 kWh ja sen ilmoitettu toi-
mintamatka on 50 km (Volkswagen AG, 2014b). Auton sahkdjarjestelman ilmoi-

tettu hyotysuhde saadaan kaavalla 1.

Ne = —— (D

Kaydaan auton korkeajannitekomponentit ja komponenttien kokonaishyotysuh-

teeseen vaikuttavat tekijat lapi.
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2.2 Sahkomoottori VX54

Sahkdisen voimantuottolinjan viimeinen komponentti on sahkémoottori (Kuva 3).
Sahkomoottorit itsessaan pystyvat jopa 85-95 % hyotysuhteeseen (Hietalahti;
Suomen Autolehti; Volkswagen AG; Bosch GmbH). Sahkdmoottori on rakenteel-
taan hyvin tavallinen, vaikka se muodoltaan eroaa vastaavista teollisuuskaytossa
olevista moottoreista. Epatahtikoneessa on kaytannodssa 2 paaosaa: Ensimmai-
nen on staattori, joka koostuu useista tasapintaisista rautasydamista. Rautasyda-
mien valiin on kiedottu kuparijohtimesta koostuva staattorikaamitys. Toinen sah-
kodmoottorin paaosa on roottori. Roottori on staattorin sisalla sahkomagneettisen
induktion avulla pyoriva osa. Roottorin pinnassa on useita rautalevyja, joiden
avulla sdhkomagneettinen induktio saa aikaan pyorivan likkeen. Myods roottorin
urissa on kaamitys. (Hietalahti 2011; Kuva 3.) Roottorin paa on samalla moottorin

akseli, josta moottorille ilmoitettu nimellisteho saadaan siirrettya eteenpain.

Electric drive motor V141
Cooling element for electric drive motor V141

Disengagement clutch KO

Stator

Carrier ring for the
drive motor temperature sender G712
and drive motor rotor position sender’l G713

KUVA 3: Sahkémoottori VX54 (Volkswagen AG, 2014b)

Yhdelle vaiheelle kuuluvaa osaa kutsutaan kdamiksi. Kolmivaiheisessa epatahti-
koneessa kaamit ovat toisiinsa nahden 120° kulmassa, jolloin ne kattavat koko-

naisen yhden roottorin pyérahdyksen. (Hietalahti 2011; Kuvio 4.)
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Staattori

Magnetomotoriset
voimat

111
|

11

KUVIO 4: Kolmivaiheinen staattorikdamitys, jossa magneettiakselit ovat 120° kul-

massa toisiinsa nahden. (Hietalahti 2011)

Vaiheen | kaamit on kiedottu uriin 1 ja 4, vaiheen Il uriin 3 ja 6 seka vaiheen Il
uriin 2 ja 5. Talléin vaiheet ovat toisiinsa nahden 120° vaiheensiirrossa. Virta kaa-
meissa kulkee symmetrisen kolmivaihevirran ja tahtikytkennan tapauksessa seu-
raavasti: vaiheessa | virta on huippuarvossaan, jolloin sen magnetomotorinen
voima on huippuarvossaan. Magnetomotorisen voiman (mmv) suunta vaiheella |
on a -> b. Samoin vaiheella Il mmv:n suunta on ¢ -> d ja vaiheella Il mmv:n
suunta on e -> f. Kun yhden vaiheen virta ja sitd vastaava magnetomotorinen
voima on huippuarvossaan, on muiden vaiheiden virta negatiivinen ja puolet huip-

puarvostaan sinikayraston mukaisesti. (Hietalahti 2011; Kuvio 5.)

Phase 1 Phase 2 Phase3

-1.0 \—/
.‘ =

KUVIO 5: Kolmivaiheisen virran sinikayra (Orr 2019)

120° 120° |
L | !
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Kun vaiheen | virta on huippuarvossaan, resultoiva eli virran | suhteen reagoiva
mmv luo magneettivuon roottorin lavitse, jonka suunta kuvan 4 hetkella on oike-
alta vasemmalle. Tallin siis N-napa on oikealla ja S-napa on vasemmalla. Kun
vaiheen | virta laskee huippuarvostaan, vaiheen Il virta ja resultoiva mmv saa
huippuarvonsa ja magneettivuon suunta siirtyy 120°. Sama toteutuu vaiheen ll|
osalta. Naiden vaiheiden jalkeen roottori on pyorahtanyt tayden kierroksen. Jos
syotettavan virran taajuus on esimerkiksi hyvin tyypillinen 50 Hz, roottori pyorii 50
kertaa sekunnissa, jolloin kierrosnopeus on 3000 rpm. Sahkdautolla kiihdytta-
essa moottorin taajuus voi nousta jopa yli 300 Hz, joka on laskettavissa luvussa

6.1 esiintyvasta kuviosta 27.

Sahkomoottorin haviot voidaan jakaa kahteen erilaiseen luokkaan, joista ensim-
mainen ei riipu moottorin kierrosluvusta. Tallaisia haviodita ovat esimerkiksi rauta-
haviét ja virtalampodhaviét. Rautahaviot (P;) ovat havidita, jotka aiheutuvat mag-
neettivuon muutoksista paaosin staattorin rautasydamessa. Rautahavididen suu-
ruuteen vaikuttaa magneettivuon taajuus ja amplitudi. (Heikkila 2012.) Virtalam-
pohavidilla (Pv) tarkoitetaan kuparisten kdamien resistiivisyytta. Virtalampdhavi-
Oiden suuruus on riippuvainen lapiajettavan virran suuruudesta. Toiseen luok-
kaan jaettavat haviot ovat ns. mekaanisia havioita, jotka suurenevat moottorin
pyorimisnopeuden kasvaessa. Tallaisia havioitd ovat mm. kitkahavio (Px), joka
aiheutuu toisiaan vastaan hankaavien pintojen tuottaman vastustavan voiman
seurauksena hukkaan kuluvasta energiasta, seka tuuletushavié (P), joka aiheu-
tuu ilman ominaisuudesta vastustaa liiketta, toisin sanoen ilmanvastuksesta (Kor-
pinen 2008a; Heikkila 2012.)

Moottoreista ilmoitetaan nimellistehona aina teho, joka saadaan moottorin akse-
lilta, kun sita kaytetaan nimellisvirralla nimellisjannitteella. Kuitenkin moottorin
verkosta ottama teho on paljon suurempi, kun huomioidaan sen tehokerroin ja

hyotysuhde. Tehokerroin on

cosp = 1;_2 (2)

1

, jossa P2 on moottorin ilmoitettu nimellisteho ja S7 on moottorin ndennaisteho

(Hietalahti 2011). Oletuslaskelmissa tama tehokerroin oletetaan olevan 0,9, ja se



15

ratkaistaan tosiasiallisesti mittausten jalkeen. Moottorin omiin havidihin kuluva

teho saadaan lisattya moottorin tehoon kaavalla:

P,

P =— (3)
NMm

, jossa nm on moottorin hyotysuhde (Hietalahti 2011). Laskelmia varten halutaan
tietaa moottorin verkosta ottama naennaisteho S1. Tehokertoimen arvoksi olete-

taan 0,9 , jolloin voidaan kaantaa kaava 2 sopivampaan muotoon.

S1 = b (4)

"~ cosg

, jolloin saadaan vastaukseksi moottorin verkosta ottama naennaisteho S (Hie-
talahti 2011). Kun tiedetdan moottorissa vaikuttava jannite havidlaskennan jal-

keen, voidaan ratkaista yhden vaiheen virta kaavalla 5.

(5)

2.3 Korkeajannitejohtimet ja -liittimet

Moottori tdssa ajoneuvossa on kolmivaiheinen kestomagnetoitu oikosulkumoot-
tori. Tama tarkoittaa kaytannossa sita, etta moottorille tulee yhteensa 3 korkea-
jannitekaapelia. Kaapeleiden aiheuttama havio voidaan laskea jannitehavion
kaavalla, kun tiedetaan johtimien olevan valmistettu kuparista ja kuparin resistii-
visyydeksi p = 0,0185 Qm/mm? (Tekniikan kaavasto 2017).

l
R=p= (6)

Kaannetaan kaava ja lisataan kertoimeksi virran arvo, jolloin saadaan selville au-

toon asennettujen johtimien tuottama jannitehavio
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[+xpx*l
le = A

(7)

Kaavaa 7 sovelletaan kaikille ajoneuvon johtimille riippumatta siita, onko johtimen
valittama sahkoenergia tasa- vai vaihtovirtaa. Koska mittauksissa mitattavat vir-
ran arvot ovat virran huippuarvoja, joudutaan vaihtovirta muuntamaan sen tehol-

lisarvoon, joka on kaavan 11 mukaan. (Korpinen, 2008b)

I=1%2 (8)

Kuten jokaisessa johtimessa, my0Os jokaisessa liitannassa syntyy resistanssia.
Liittimissa syntyva ideaalin tapauksen resistanssi on hyvin pieni, mutta kayton
aikana liittimet voivat altistua korroosiolle, ja ajan kanssa syntyvat hapettumat
estavat virrankulkua ja hyotysuhde huononee. Liittimia on ajoneuvoissa monen-
laisia, mutta tapa, jolla ne synnyttavat resistanssia ovat kaikille liittimille yhteisia.
Ensimmainen havio kuuluu kaytettavan liitin materiaaliin kykyyn vastustaa sah-
kovirtaa eli resistiivisyyteen. (Gedeon 2009.) Nimitetdan tata ahdistusresistans-

siksi (Pg). Kuviossa 6 tama esitetdan nimella Bulk Resistance.

Kun tarkastellaan liittimen kosketuspintoja lahietaisyydelta oikeanpuoleisessa
kuviossa 6, huomataan, etteivat kontaktipinnat ole kiinnityksissa toisiinsa kuin
harvakseltaan. Talta ongelmalta ei voida valttya, vaikka pinnat kaytaisiin oikein
tarkkaan lapi. Tama ilmio synnyttaa kahta erilaista haviota: rakenteellista haviota
ja kalvoresistanssia. Sahkovirta joutuu kontaktikohdissa kulkemaan kapeamman
poikkipinta-alan alueelta, joiden yhteenlaskettu poikkipinta-ala on pienempi kuin
johtimen poikkipinta-ala. Tata kutsutaan rakenteelliseksi resistanssiksi (Pc). Ku-
vassa 6 tama esitetdan nimelld Constriction resistance. (Gedeon 2009.) Kalvo-
resistanssi on verrannollinen liittimen kontaktipintoja yhteen puristavaa voimaa
kohden. Tama nahdaan oikeanpuoleisessa kuviossa 6 ja kuviossa 7. Tassa ilmi-
0ssa sahkovirta siirtyy valiaineen yli toiselle kontaktipinnalle. Tallainen ilmio on
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mahdollista valiaineen, yleensa ilman, sahkonjohtavuuden vuoksi, mutta on erit-
tain havidllista valittamista. Mita suurempi on liitinpintoja yhteenpuristava voima,

sita pienempi on kalvoresistanssi (Pr). (Gedeon 2009.)

FErrrn
Electric Signal

Film
Resistance

lLARAAAA/

Bulk
Resistance
‘\”IHI HIHH
\\\ 17/
4." \ -_— e mm mm ot
(1 I\I\I Constriction
| r r | | | Resistance
KUVIO 6: Havainnekuva liitinresistanssista. (Gedeon 2009)

Kuvio 7 havainnollistaa liittimen kontaktivoiman ja liittimen kontaktiresistanssin
suhdetta, kun siihen on jo laskettu mukaan materiaalin luoma resistiivisyys.
Tassa tydssa oletetaan auton vuosimallin ja liitintyyppien vuoksi kaikkien liittimien

resistiivisyyden olevan mahdollisimman pienia, eli n. 6 mQ.
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KUVIO 7: Kuvaaja liitinresistanssin ja kontaktivoiman suhteesta. (Gedeon 2009)

2.4 Ohjausyksikko JX1

Ajotilanteessa moottorille tuleva virta kulkee invertterin kautta sahkomoottorille
(Kuva 8). Invertterille ei ole ilmoitettu suoranaista hyotysuhdetta (Volkswagen
AG, 2014b), mutta on ilmoitettu, etta invertteri luo akun syottdamasta tasavirrasta
vaihtovirtaa hakkuriteholahteen ja sen tuottaman PWM-signaalin (Pulse-width

Modulation) muuntamisella siniaaltoiseksi, jota sitten jaetaan 3-vaiheiseksi (Ku-

vio 9).

KUVA 8: Ohjausyksikkd JX1 (Volkswagen AG, 2014b)



19

Tasavirta on kirjaimellisesti virtaa, joka kulkee tasaisesti ilmoitetulla jannitteella.
Tasavirran kuvaaja on siis suora. Tasajannitteen suuruus on + ja — napojen ero-
tus, kuten tassa tapauksessa korkeajanniteakulta lahteva U = 345 V. Auton kor-

keajanniteakulta tasavirta kulkee invertteriin hakkureille.

Hakkuri on virtalahde, joka katkoo sille tulevaa tasavirtaa. Tasavirrasta saadaan
PWNM-signaali. PWM-signaalista saadaan pulsseja integroimalla mahdollisimman
hyvin siniaaltoa muistuttava syottdjannite. PWM-signaalin pulssien leveys ja lu-
kumaara valitaan siten, etta pulssin aikana vallitseva keskijannite puoliaallon ai-
kana muuttuu sinikayraa vastaavasti. PWM-signaalin pulssisuhde on tassa ta-
pauksessa sama kuin invertterilta Iahtevan vaihtovirran taajuus. (Hietalahti 2011.)
PWM-signaali syotetaan pareittain rinnankytkettyihin transistoreihin, joita on kyt-
ketty yhteensa 2 per moottorin vaihe. Taman vuoksi korkeajannite saadaan vaih-
telemaan positiivisen ja negatiivisen jannitteen puolella. Nama transistorit muut-
tavat tulevan signaalin hakkurivirtalahteen maarittelevan taajuuden omaavaksi
vaihtovirraksi. Lopputuloksena invertterin jalkeen korkeajannitteinen 345 V tasa-
virta on muunnettu 3 x 230 V vaihtojannitteeksi, jolla moottoria voidaan kayttaa.
(Volkswagen AG, 2014a.)

Activation signal of the electric .
drive control unit J841 Phase output signal

*—»J & -I}J

||||||\ [T 1 4}: k :
o ) g IR

KUVIO 9: DC/AC-muunnin eli vaihtosuuntaaja (Volkswagen AG, 2014a)

Koko invertterin hyotysuhteeseen vaikuttaa hakkuriteholahteiden hyotysuhde,
joka on yleisesti tunnettu korkea, n. 80 % (Salo 1992), mutta nykyaikana materi-
aalien kehityttya jopa yli 90 % (Varviala 2009; Linja-Aho 2021), transistorien hyo-
tysuhde, joka koostuu pitkalti materiaalin resistiivisyydesta seka virtalampohavi-
Osta, eli haviosta, joka poistuu lampona. Oletetaan koko invertterin hyotysuhteen
olevan n. 90 %, johon katsotaan kuuluvan myds kaikki laitteessa muodostuva

resistanssi.
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2.5 Korkeajanniteakusto AX2

Korkeajanniteakku (Kuva 10) on kenties puhutuimpia sahkdauton komponent-
teja. Se on ollut myo6s suurin yksittainen este sahkodautojen kehitykselle ja niiden
yleistymiselle. Akulle ei ole saatu riittavaa energiatiheytta ilman sen hinnan eks-
ponentiaalista kasvua. Tassa tydssa kasiteltavassa Golf GTE lataushybridiau-
tossa akusto on nominaalijannitteeltaan U = 345 V ja kapasiteetiltaan ¢ 25 Ah. Jo
teorian laskelmia varten on mitattava akuston todellinen napajannite akuston ol-
lessa lahes tyhja ja taysi. Akusto ei varsinaisesti koskaan tyhjene taysin, koska
se lyhentaisi kayttoikda merkittavasti. VCDS-vikatesterin mukaan akkuun jate-
tédan aina n. 10 % varausta. Taytena akun jannite U = 390 V ja lahes tyhjana U =
315 V. Akusto painaa 120 kg, ja se sisaltaa 96 litiumioniakkukennoa. Kaikki naista
kennoista on kytketty sarjaan (96s1p), jolloin yhden kennon nimellisjannitteeksi
saadaan n. 3,6 V. (Volkswagen AG, 2014b.)

Coclant connedion

High-vaoliage connedion

KUVA 10: Korkeajanniteakku AX2 (Volkswagen AG, 2014b)

Litiumioniakkukennon toiminta perustuu anodikatodi pariin. Anodi koostuu kupa-
rilevysta, joka toimii virrankeraajana seka grafiittisesta aktiivimateriaalista. Kuvi-
ossa 11 grafiittisena aktiivimateriaalina toimii hiili. Katodi koostuu alumiinista vir-
rankeradjana seka aktiivimateriaalista, joka on akkutyypin mukaan jokin litiumin
yhdiste. (Linja-Aho 2021.) Yleensa aktiivimateriaali sisaltaa nikkelia, mangaania
tai kobolttia (Bosch 2018). Akkukennon keskella sijaitsee separaattori, joka paas-
taa lavitseen litiumionit, mutta ei elektroneja. Koko akkukenno on upotettuna
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elektrolyyttiin, joka on johtava liuos. Elektrolyyttiliuos koostuu litiumsuolasta liu-
otettuna orgaaniseen liuottimeen. Elektrolyytti voi sisaltaa myos lisaaineita esi-

merkiksi kayttdian pidentamista varten. (Linja-Aho, 2021; Kuvio 11.)

Litiumioniakun kennorakenne
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Elektrolyytti Elektrolyytti
i eparaattori
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Alumiininen Alumiininen
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KUVIO 11: Litiumioniakun kennorakenne (Linja-aho 2021)

Purkausvaiheessa anodi eli tassa tapauksessa kupari hapettuu, jolloin siita va-
pautuu elektrodeja. Elektrodit kulkevat ulkoisen piirin kautta positiivisesti varau-
tuneelle katodille eli tassa tapauksessa alumiiniin. Elektronien liike aiheuttaa vir-
rankulun virtapiirissa. Kun elektronit saapuvat positiiviselle katodille, katodi pel-
kistyy, jolloin se vastaanottaa positiivisesti varautuneita litiumioneja. Latausvai-
heessa tama tapahtuma tapahtuu kennossa toiseen suuntaan. (Kuvio 11; Ahtela
ym. 1998.) Hapettumis-pelkistymisreaktio ja seka elektrodien ja litiumionien siir-
tyminen akkukennossa aiheuttaa resistanssia ja akuissa puhutaan sisaisesta re-
sistanssista, joka ilmoitetaan akkukennon tiedoissa. Tata tietoa ei kuitenkaan ole
mahdollista saada Volkswagenilta mihinkaan ulkopuoliseen tarkoitukseen (Huus-
konen 2022; Tikkanen 2022). Akuston resistanssia ei taman vuoksi oteta huomi-
oon laskelmissa, jottei tietoa arvioida vaarin. Akuston resistanssiin palataan poh-

dinnassa.

Golf GTE:n akkupaketti koostuu 96 kennosta (Kuva 13), jotka on liitetty 12:ta ken-
non moduuliksi. Kaksi moduulia (Kuva 12) yhdessa luovat akkupaketista yhden
kokonaisuuden, johon kuuluu kennojen lisaksi moduulien ohjausyksikko seka
jaahdytinelementti. Ohjausyksikdn tehtava on yllapitda akuston kuntoa ja toimin-

tavalmiutta mm. mittaamalla kennojen ja akkukokonaisuuksien jannitteita, virtoja
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jalampotiloja. Jaahdytinelementilla akustoa voidaan joko lammittaa tai jaahdyttaa

riippuen vallitsevista ympariston olosuhteista. (Volkswagen AG, 2014b.)

Cover Module monitor Battery module Cooling element for
control unit for high-voltage battery 1 AX2
batteries 1497

KUVA 12: Akkumoduulin rakenne (Volkswagen AG, 2014b)

Purkausvaiheessa akusto lampenee, ja jos lampenemista tapahtuu liilaksi SoH
(State of Health) pienenee peruuttamattomasti. State of Health on akun ohjaus-
jarjestelman oma laskennallinen arvo sen kunnosta verrattuna uuteen. Lampe-
neminen on yleinen ilmio etenkin latausvaiheessa, jossa sita ei jaahdyta ajoviima
vaan ainoastaan akuston jaahdytysjarjestelma. Mikali akkua pyritaan kayttamaan
lian kylmana, sen raju purkausvirta saa akun tyhjenemaan ennenaikaisesti.
Akuston kennoissa tapahtuva hapettumis-pelkistymisreaktio on hitaampaa kyl-
missa lampdtiloissa, jolloin akuston sisainen resistanssi nousee merkittavasti ja
laskee jannitetta. Jannitteen laskun vuoksi jannite ei valttamatta ole riittava tuot-
tamaan vaadittua tehoa sahkdmoottorilta tai siina ei ole riittdvasti voimaa kayn-
nistaa hybridiauton polttomoottoria. Talvikaytdssa sahkdautolla tulisi aina lahtea
likkeelle niin, etta akusto on oikeassa lampdtilassa. Tama mahdollistaa mahdol-
lisimman pitkdn toimintamatkan eli akuston hydtysuhde on suurempi. (Bosch
2018.)
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KUVA 13: Korkeajanniteakun AX2 rakenne (Volkswagen AG, 2014b)

Akuston hyotysuhde nojaa pitkalti kennon materiaalien ja liuosten kemiallisiin
ominaisuuksiin ja siten niiden resistiivisyyteen. Nama kemialliset haviot ovat lam-
potilasta riippuvaisia ja ne nousevat lampatilan laskiessa. Lisaksi akustossa tulee
jannitehavidita myos johdinhaviding, mutta vain hyvin vahan. Mikali akustoa kay-
tetaan kylmalla kelilla ilman esilammitysta, huononee akuston hyotysuhde mer-

kittavasti sisaisen resistanssin noustessa.

2.6 Muut hydtysuhteeseen vaikuttavat seikat

Erilaiset ajo-olosuhteet vaikuttavat heti auton toimintamatkaan. Mikali autoa jou-
dutaan lammittamaan korkeajannitekayttoisella lammittimella, se syo toiminta-
matkasta jopa 15-25 %. Myos kesakuumalla ajettaessa ilmastoinnin korkeajan-
nitteisen kompressorin kayttaminen voi sydda toimintamatkasta jopa 5-15 %.
(Prodiags 2022.) Nama vaikuttavat suoraan auton kokonaishyotysuhteeseen,
kun tarkastellaan autoon liike-energiaksi muutettua osuutta autoon ladatusta

energiasta. Kaikissa sahko- ja hybridiautoissa on kaytdssa myds 12 V matalajan-
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nitejarjestelma, joka huolehtii erilaisten mukavuus- ja turvajarjestelmien virran-
saannista. Tata varten autossa on myds oma 12 V akku. Matalajannitejarjestelma

syd auton toimintamatkasta n. 1-3 %. (Prodiags 2022.)

Kuviossa 14 Itavallan ajoneuvotekniikan yhteison tuottamassa tutkimuksessa on
havainnollistava kaavio Nissan Leaf -tdyssahkdauton akun ja 12 V -jarjestelman
tuottamista haviodista toimintamatkaan eri lampétiloissa. Punaisella varitetyt palkit
kertovat akuston viemasta haviosta, joka on suoraan tassa luvussa aiemmin esi-
tettya akuston sisaista resistanssia. Sinisella varitetyt palkit kertovat 12 V -mata-
lajannitejarjestelman lataamiseen kuluvaa energiaa eri lampétiloissa, jotka pysy-
vat kohtalaisen lampdtiloista riippumattomana. (Osterreich verei fir kraft-
fahrzeugtechnik 2012.) Tassa 12 V -matalajannitejarjestelman lataamiseen ku-
luva energia on n. 13 %, joka on huomattavasti korkeampi kuin aiemmin mainittu
1-3 % (Prodiags 2022), mutta tama arvo riippuu pitkalti autossa olevien matala-

jannitejarjestelmien maarasta ja niiden kayttoasteesta.
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KUVIO 14: Nissan Leaf -sahkdauton akun kulutus akun haviéihin ja 12 V -jarjes-
telman lataukseen eri lampétiloissa. (Osterreichiser verein fir kraftfahrzeugtech-
nik 2012)
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Autossa on myo0s toimintamatkaa kasvattavia tekijoita tai voitaisiinko puhua sen
toimintamatkan lyhenemista pienentavia tekijoita. Auton sahkomoottori toimii jar-
rutuksissa laturina, jolloin se pystyy hyodyntamaan liike-energiaa latausvirtana
varastoiden sen takaisin akustoon. Autossa on kaksi erilaista rekuperaatiovaih-
toehtoa. D-vaihteella auto rullaa tehopoljin paastettaessa ja rekuperoi vain jarru-
tuksissa. Voimakkaissa jarrutuksissa mukaan tulee myos hydrauliset jarrut. B-
vaihteella auto rekuperoi tehopoljin paastettaessa, eika rullaa vapaana lainkaan.
Rekuperointia laskettaessa moottorin nimellistehosta on vahennettava hyoty-
suhde ja tehokerroin. Sahkomoottorin hyotysuhde energian talteenotossa on hy-
vin samansuuruinen kuin sahkomoottorikaytdossa. Havididen suhde muuttuu hie-
man, mutta tarkastelun kannalta silla ei ole merkitysta (Choubey 2018). Suurin
havid verrattuna sahkomoottorikayttéa ja generaattorikayttoa aiheutuu loiste-
hosta, joka moottorikaytdssa lisataan nimellisjannitteeseen hyodtysuhteen lisaksi.
Generaattorikaytéssa nama ovat pois generaattorin tuottamasta sahkétehosta.
Lisaksi latausvaiheessa havioita syntyy johtimista ja invertterin kaksisuuntaisesta
toiminnasta. Silti sahkomoottorijarrutuksen avulla voidaan pidentaa toimintamat-

kaa.

Voimansiirron hyotysuhdetta n, on tarkasteltava myos, kun halutaan tietaa,
kuinka suuri osa autoon ladattavasta energiasta voidaan muuttaa liike-energi-
aksi. Tassa lataushybridissa sahkomoottori on sijoitettu vaihteiston ja polttomoot-
torin valiin omalla irrotuskytkimellaan. (Volkswagen AG, 2014b.) Koska irrotus-
kytkinta ei luistateta, vaan silla kytketaan ainoastaan veto paalle sahkomootto-
rista tai irrotetaan se, voidaan irrotuskytkimen hyotysuhde olettaa 100 %. Veto
otetaan ulos vaihteiston paista, joita ennen veto kulkee vahintdan yhden ham-
maspyoraparin lapi. Hammaspyoraparin hyotysuhteeksi oletetaan 96-99 % Vaih-
teiston ulosotossa on molemmilla puolilla kuulalaakeri, akselitiiviste ja aksiaali-
nivel. Kuulalaakerin hyodtysuhteeksi oletetaan 98-99 % Akselitiivistekin vaikuttaa
tehonsiirtokykyyn ja sen hyotysuhteeksi oletetaan 99,5 % Vaihteiston voiteludljyn
hydtysuhde on n. 98 %. (Jaakkola 2010; Airila ym. 1985.) Vakionopeusnivelilla,
kuten aksiaalinivelilla ja vetonivelilla suurin haviontekija on yksinkertaisesti kitka,
oletetaan naiden hyodtysuhteeksi 98 % (Stark n.d).
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2.7 Polttomoottori ja sen vaikutus hyotysuhteeseen

Golf GTE on varustettu myos 110 kW tehoisella 1.4 litraisella pakokaasuahdetulla
polttomoottorilla, seka 6-vaiheisella 0DD DSG-vaihteistolla. Moottori tuottaa 250
Nm vaantomomentin 1 600-3 500 rpm kierrosalueella. Yhdessa sahkdmoottorin
kanssa on auton kokonaistehoissa mahdollisuus paasta jopa 150 kW tehoon ja
400 Nm vaantomomenttiin. Tama on laskelmoitu olevan tuottavimmillaan kick-
down-tilanteessa esimerkiksi ohittaessa. (Volkswagen AG, 2014b.) Pelkan polt-
tomoottorin kulutukseksi luvataan kaupungissa 6,2 | / 100 km, maantiella 4,4 | /
100 km ja yhdistetty kulutus 5,0 | / 100 km (Automotive Data Ltd., n.d). Bensiinin
lampodarvo on 43,4 MJ/kg (Tekniikan kaavasto, 2017). ja tiheys 0,75 kg/l (St1,
2022)., lampoarvo on muunnettuna n. 9,04 kWh/I ja kun huomioidaan kulutukset,
ajoneuvo kuluttaa 56 kWh/100 km kaupungissa, 39,776 kWh/100 km maantiella
ja yhdistettyna 45,2 kWh/100 km. Sahkdolla ilmoitettu keskikulutus (be) on 11,4
kWh/100 km.

Polttomoottori kykenee hyddyntamaan siihen syotetysta energiasta liike-energi-
aksi tasaisessa ajossa n. 15-25 % (Motiva 2020; Suomen autolehti 2021) ja kiih-
dytyksessa jopa 50 %. Joillakin moottoreilla on paasty jopa 40 % hyoétysuhtee-
seen ja ylikin (Tekniikan Maailma 2021). Auton kokonaisajomatkaa voidaan kui-
tenkin pidentaa jonkin verran polttomoottorikayton aikana, kun vaihteiston pe-
rassa sijaitseva sahkomoottori pystyy toimimaan laturina myds pelkan poltto-
moottorikayton aikana, jolloin se hyodyntaa polttomoottorin tuottamaa lilkke-ener-
giaa (Volkswagen AG, 2014Db).

2.8 Korkeajanniteakun lataus ja sen hyotysuhde

Ladattava energia kulkee auton ulkopuolista laturia pitkin latauspistokkeeseen,
josta se kulkee vaihtovirtana korkeajannitelaturille saakka (Kuva 15). Korkeajan-
nitelaturi on kaytannossa mikropiiriohjattuja puolijohdekytkimia eli transistoreja,
naiden hyotysuhde on yleensa yli 90 % (Linja-Aho 2021). Tassa kyseisessa au-
tomallissa korkeajannitelatausyksikon AX4 hyotysuhde on 93 %, johon lasketaan
kuuluvaksi kaikki laitteen resistanssi (Volkswagen AG, 2014b). Korkeajannitela-

turin AX4 ja korkeajanniteakun AX2 valissa on viela invertteri JX1, joka nostaa
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jannitteen akustolle sopivaksi tasavirraksi. Invertterin on oltava kytketty tahan vir-
tapiiriin myos sahkomoottorin generaattorikayttoa varten. Kun korkeajanni-

teakkua ladataan, samalla latautuu myos 12 V jarjestelma.

Korkeajannitejarjestelmaa voidaan ladata seka 230 VAC 10 A ja 230 VAC 16 A.
Molemmissa lataustapahtumissa vaikuttaa samat komponentit seka samat johti-
met ja liittimet, joten havioiden voitaisiin olettavan olevan prosentuaalisesti sa-
mansuuruiset. Havidita voidaan laskea jo aiemmin mainitulla kaavalla 6 seka ku-
van 7 mukaisilla liitinresistansseilla. Kun tiedetaan vaikuttava resistanssi, voidaan

jannitehaviota laskea sahkotekniikan peruskaavoilla.
U=R=xI 9)
Yksivaiheinen sahkoteho saadaan virran ja jannitteen avulla kaavalla 10.
P=UxI (10)
Kolmivaiheinen sahkoteho saadaan virran ja jannitteen avulla kaavalla 11.
P=+V3xUxI (11)

Virran tehollisarvo saadaan mitatun huippuvirran arvosta kaavalla 12.

I= (12)

i
V2
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KUVA 15: Korkeajannitelatausyksikko

Latauspistokkeita on tdssa automallissa kolmea eri tyyppia: oma liitin Euroopan
markkinoille, seka Japaniin ja Kiinaan. Luonnollisesti tutkittavassa autossa on

kaytdssa Euroopan latauspistoke (Kuva 16).

\ 7
KUVA 16: Latauspistoke (Volkswagen AG, 2014b)

e,

Latauspistokkeen suunnittelussa on tullut ottaa huomioon ensiarvoisesti virran
esteeton kulkeminen mahdollisimman pienin jannitehavioin. Tama taataan riitta-
van suurilla johtimien poikkipinta-aloilla seka liittimella, jonka kontaktipinta-ala ei
luo ylimaaraista resistanssia jarjestelmaan. Resistanssilta ei joka tapauksessa
voida valttya, mutta se on pidettava minimissa. Latausjohtoa ja liittimia koskevat

resistanssit on kasitelty aiemmin tassa luvussa. Toinen tarkea elementti liittimen
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suunnittelussa on sen helppokayttoisyys kayttajalle. Liittimen on oltava varmatoi-

minen ja helposti kytkettava.

Uudemmissa lataushybrideissa on mahdollista suorittaa latausta jo 3-vaiheisena,
mutta tdssd GTE-mallissa lataus on viela aina 1-vaiheista. Mikali auto tukisi 3-

vaiheista latausta, kuvassa 17 nakyvassa autossa sijaitsevassa naarasliittimessa

olisi nastat myos alaosassa.

KUVA 17: Latausliitin naaras (Volkswagen AG, 2014b)

Latausjohdossa oleva urosliitin voi sisaltda myods 3-vaiheiseen lataukseen vaa-
dittavat liitannat (Kuva 18), mutta auton mukana toimitettava latauskaapeli sisal-
taa vain 1-vaiheen, jota autossa kaytetaan. Yhteensa latausliitoksessa kiinnite-
taan 5 liitosta, jotka ovat kuvan 18 mukaan lueteltuna: CP = Control Pilot, talla
kaapelilla ohjataan latauksen aloittamista ja lopettamista autosta esimerkiksi lah-
toajastimen avulla. PP = Proximity, tama kaapeli kertoo laturille, etta kaapeli on
kytketty seka antaa informaatiota kaytetysta kaapelista, jotta tiedetdan milla vir-
ralla autoa voidaan ladata kaapelin poikkipinta-alan perusteella. N = Neutral, eli
nollakaapeli, talla liitintyypillda ladataan aina vaihtovirralla. (Volkswagen AG,
2014a.) PE = Protected Earth, suojattu maakaapeli maadoittaa koko auton kor-
keajannitelaitteiston latauspistokkeeseen. Auton korkeajanniteakusto ei ole maa-
doitettu auton runkoon potentiaalieron vuoksi. Potentiaaliero aiheuttaisi suurem-
pia hairidita sahkoverkkoon. (Hietalahti, 2011.) L1 = vaihe. Mikali auto pystyisi
vastaanottamaan 3-vaihelatausta olisi kaapelit L2 ja L3 liittimen alaosassa, mutta
tassa tapauksessa se ei ole mahdollista (Kuva 18; Volkswagen AG, 2014a).
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AC charging connector option

KUVA 18: Latausliitin uros (Volkswagen AG, 2014a)

Tyypillinen kotilatausvaline on Schuko-pistotulppalaturi (Kuva 19), jolla pystytaan
lataamaan autoa tavallisesta Schuko-pistorasiasta. Talla laturilla latausteho on
kaikkein pienin, kun autoa voidaan ladata vain 10 A -virralla 230 V -jannitteell3,
talldin latausteho on maksimissaan 2.3 kW. Latausmuunnin pystyy myos saate-
lemaan latausvirtaa autolle sopivaksi itsessaan. Lataus tyhjasta tayteen talla la-
turilla kestaa n. 3 h 45 min. (Volkswagen AG, 2014Db.)

$537 016 &

KUVA 19: Latauspistoke seindan (Volkswagen AG, 2014Db)

Sahkdauton kayttajan on jarkevaa asentaa kotiinsa latausasema, jolla autoa voi-
daan ladata 16 A virralla. Tallaiset latausasemat aiheuttavat paljon vahemman
hairioitd sahkodverkkoon ja niilla ladatessa latausaika lyhenee n. 2 tuntiin15 mi-
nuuttiin (Volkswagen AG, 2014b; Kuva 20).
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KUVA 20: Kotiin asennettava latauspistoke (Volkswagen AG, 2014b)

Autoa voidaan ladata julkisilla latausasemilla myos tata varten tarkoitetulla pel-
kalla kaapelilla. Tassa autossa johdon poikkipinta-ala jokaisessa tapauksessa on
2,5 mm? (Kuva 21).

KUVA 21: Latausasemilla kaytettava latauskaapeli (Volkswagen AG, 2014b)
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3 LASKELMAT

3.1 Lataustapahtuman haviot

Lataustapahtuma alkaa, kun auto on kytketty latauspistokkeeseen ja se on ohjel-
moitu aloittamaan lataus valittdomasti tai valittuna ajankohtana. Lataustapahtu-
man laskennassa ei huomioida havioita, joita kuluisi latauksen aikaiseen lammit-
tamiseen tai jaahdyttamiseen. Oletetaan siis, etta lataus tapahtuu n. 20 °C lam-
potilassa. Havidissa ei mydskaan huomioida 12 V -matalajannitejarjestelman la-
tausta vaan tarkastellaan ainoastaan korkeajanniteakun latauksessa tapahtuvia

suoria havioita.

Tiedetaan, ettd kytkettdessa auto Schuko-latauspistokkeella seindan, saadaan
laturiin 230 V ja 10 A. Tama on lahtokohta mittaukseen. Latausjohto on 2,5 m
pitka ja sen poikkipinta-ala on 2,5 mm?2. Laturin pistorasiaan kiinnittdmiseen tar-
vitaan myds yksi liitin, jonka resistanssiksi oletetaan kuvan 7 mukaan 6 mQ. Tal-
I6in pistorasiaan kytkettavan laturin kaapelin kokonaisjannitehavioksi saadaan

kaavalla 6.

Nmm?

pxI+L 00185 p- *x10A*2,5m
U, = 1 = 25 mm? = 10,1850V (6)
Ja kaavalla 7 lisaten liitinresistanssi
U=R+xI=000602%10A=0,06V (7)

, jolloin latauksen aikana kokonaisjannitte putoaa 0,2450 V. Jannitteen putoami-

sen vuoksi laturin kokonaisteho laskee ja se voidaan laskea kaavalla 9.

P=Ux*I=229,755V 10 A = 2297,55 W (9)

Kaavan 8 mukaan saatu laturin kokonaisteho on laskenut 2,45 kW. Samalla ta-
valla laskettiin kaikkien lataustapahtumaan osallistuvien komponenttien tuottama
havio. Korkeajannitelaturin hyétysuhde on ilmoitettu olevan 93 %. Invertterin hyo-
tysuhde oletetaan olevan lataustapahtumassa 90 %. Laskennat on esitetty taulu-

kossa 1.



TAULUKKO 1: Lataushavioét Schuko 10 A
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Oletusjannite (V) 230,00
Oletusvirta (A) 10,0
Oletusteho (kW) 2,300
AR (Q) 0,000
AU (V) 0,000
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Taulukon 1 laskelmien perusteella voidaan tehda paatelma, etta latauksessa ha-

viaa 382 W, joka on laturin tehosta 16,58 %. Schuko-laturilla latauksen hyoty-

suhde on siis 83,42 %.

Lasketaan samoja keinoja kayttaen latauksen hyotysuhde, kun autoa ladataan

yksivaiheisena 3,6 kW latausasemalta 230 V jannitteella ja 16 A virralla. Tassa

tapauksessa laturiin ei kuulu regulaattoria, vaan latausasemaan kytketaan pelkka

latauskaapeli, joka liitetdan autoon. Latauksesta huolehtii latausaseman ja auton

elektroniikka yhdessa. Latauskaapeli on 5 m pitka ja sen yhden johtimen poikki-

pinta-alan on 2,5 mm?2. Taulukossa 2 on esitetty saadut arvot.



TAULUKKO 2: Lataushaviot latausasemalatauksessa 16 A
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Oletusjannite (V) 230,00 229,61
Oletusvirta (A) 16,0 16,0

Oletusteho (kW) 3,680 3,674
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AU (V) 0,392

johdin L (m) 2,5

A (mm?) 2,5
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Liitin R (Q) 0,006
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Taulukosta nahdaan, etta tassa tapauksessa latausteho tippuu 616,34 W, joka

on 16,65 % lataustehosta. Tassa tapauksessa latauksen hydtysuhde on siis

83,25 %.

3.2 Ajohaviét

Tiedetaan, etta sahkomoottorin nimellisteho P2 on 75 kW. Oletetaan, ettd moot-

torin tehokerroin on 0,9 ja hyotysuhde 0,9. Lasketaan kaavojen 2 ja 3 avulla moot-

torin verkosta ottama teho S1.

P, =
17y 0,9

P, 75000 W

P, 8333333W

51

N cosQ N 0,9

Moottori ottaa verkosta siis virtaa 92,6 kW.

=83333,33... W = 83,3 kW

=92593,59.. W = 92,6 kW

(2)

(3)
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Yhden vaiheen virta on kaavan 5 mukaan moottorin verkosta ottama teho jaet-

tuna luvun 3 nelidjuuren ja yhden vaiheen jannitteen tulolla.

S, 9259259 W

I = =
V3xU 3x230V

~ 232,43 A (5)

Sahkdvirta on moottorin yhdella vaiheella siis 232,43 A. Ennen moottoria ja in-
vertterin jalkeen jarjestelmassa resistanssia tuottaa korkeajannitejohtimet seka -
liittimet. Vaikka johtimet ovat poikkipinta-alaltaan suuria, ne siirtavat niin suuria
virtamaaria, etta jannitehaviota syntyy joka tapauksessa. Virran moottorille siirtaa
yhden metrin pituinen 35 mm? johdin. Lasketaan johtimen aiheuttama resistanssi

kaavalla 7 akuston tuottamalla suuremmalla virtamaaralla.

2
Omm «1m

I+pxl 232,43 4%0,0185

vt A 35 mm?2

=0,1229V (7)

Liittimet aiheuttavat virtapiirissa resistanssia, jonka tuottaman jannitehavio voi-

daan ratkaista kaavalla 10.

U=R+*1=0,0060%*23243 =152V (10)

Sahkomoottorille mennessa jannite laskee kahden liittimen ja yhden johtimen

verran, jolloin jannitehavidiksi saadaan 1,517 V.

Invertteri muuntaa ideaalitapauksessa akustolta tulevan tasajannitteen sahko-
moottorille sopivaksi symmetriseksi 3-vaihevirraksi, jossa yhden vaiheen nimel-
lisjannite on 230 V jannitehavididen jalkeen. Invertterin hyotysuhteeksi oletetaan
90 %, jolloin akulta lahteva virta on oltava niin suuri, etta joka tapauksessa sah-
komoottorilla on havididen jalkeen edelleen kaytettavissa tehokertoimen ja moot-
torin hyotysuhteen jalkeen vaatima 92,59 kW teho. Taulukkoon 3 on laskettu

edeltavia kaavoja 7, 9 ja 10 soveltaen akulta vaadittava teho- ja virtamaara.
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TAULUKKO 3: Jannitehaviot ajotapahtumassa aarikuormituksessa taydella

akustolla.
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= o o 5 =
Vaiheita 1 1 3 3
U (V) 390 387,61 231,52 230
1 (A) 266,46 266,46 232,43 232,43
P (kW) 103,92 103,28 93,20451 92,59259
AR (Q) 0,006 0,006
AU (V) 2,39 1,52
Johdin I (m) 4 1
A (mm?) 25 35
AU (V) 0,7892 0,1229

Taulukkoon 3 lasketuista arvoista nahdaan, etta kokonaisteho tippuu jannitehavi-
Oiden ja invertterin hyotysuhteen myaéta 11,33 kW, joka on lahtétehosta 10,90 %.
Ajonaikaisen korkeajannitevirtapiirin hyétysuhde on siis 89,10 %. Mikali tarkaste-
luun otetaan myos sahkomoottorin hyodtysuhde ja tehokerroin mukaan, jolloin
moottorin ulostuottama teho on sen nimellisteho 75 kW. Talléin kokonaistehon
tippuminen on 28,92 kW, joka on 27,83 % lahtotehosta. Sahkdisen korkeajanni-
tekokonaisuuden hyotysuhde akulta sahkdmoottorin ulosottoon on siis 72,17 %.
Ideaalissa tapauksessa tama hyotysuhde on sama koko akuston kapasiteetilla.
Akuston tyhjentyessa sen jannite putoaa, jolloin virran kulutus nousee. Mikali
akustossa on kykya tuottaa riittdvaa virtaa, paastaan tarvittaviin tehoihin ja hyo-

tysuhde pysyy entisellaan.

Mekaaninen voimansiirtolinja on tassa autossa samanlainen kuin missa tahansa
muussa tavallisessa etuvetoisessa henkildautossa. Jotta voidaan ymmartaa ko-
konaisen auton hyotysuhde, on otettava huomioon myds voimansiirron hyoty-
suhde. Tama saadaan yksinkertaisella kertolaskulla, jossa kerrotaan kaikki teo-

rialuvussa ilmoitetut voimansiirtokomponenttien hyotysuhdearvot.
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Ny = Nk * Nak * Nvea * Nvet * (nkl)z * (nst)z *MNo * Nhm
= 1,00 * 0,98 * 1,00 * 0,98 * (0,985)2 * (0,995)% x 0,98 * 0,985
= (0,89

Lopputulos korotetaan viela nelidon, jotta otetaan huomioon molempien puolien

voimansiirtolinjat. Lopputuloksena voimansiirron hyotysuhde on 79,3 %.

3.3 Rekuperaatiohaviot

Moottorijarrutuksen aikana kolmivaiheinen oikosulkumoottori toimii generaatto-
rina, joka kykenee lataamaan akustoa. Ennen moottoria ladattavasta energiasta
haviaa mekaaniseen voimansiirtoon mekaanisen hyotysuhteen ny, mukainen
maara tehoa. Sahkémoottorin hydtysuhde lataustilanteessa on 90 % ja myos te-
hokerroin on huomioitava. Otetaan huomioon myds johtimien ja liittimien aiheut-
tama resistanssi seka invertterin hyotysuhde, joka muuntaa kolmivaihevirran
akulle sopivaksi tasavirraksi. Kaytetaan laskentaan edella mainittuja kaavoja 3,
4, 6, 9 ja 10 samoin tavoin kuin kiihdytystapahtuman havidlaskelmissa. Tulokset

on esitetty taulukossa 4.



TAULUKKO 4: Rekuperaatiohaviot
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Taulukosta nahdaan, ettda moottorijarrutuksessa tapahtuva havié on 12,61 kW,

joka on 20,76 % generaattorina toimivan sahkdmoottorin tuottamasta tehosta sen

oman tehokertoimen ja hyotysuhteen jalkeen. Virtapiirin hyotysuhde on siis 79,24

%. Koko rekuperaation hyotysuhde on mekaanisen voimansiirron hyotysuhteen,

sahkomoottorin hyotysuhteen ja sen tehokertoimen seka akuston sisaisen resis-

tanssin tuottaman jannitehavion ja sen myoéta hyotysuhteen tulo. Kuten mainittua,

akuston resistanssi ei ole tiedossa, joten jatetaan se pois laskusta. TallGin

Ny =Ny * Ny * €COSQ * Ny, = 0,7930 x 0,9 % 0,9 x 0,7924 = 0,5090

Rekuperaatiossa pystytaan siis ottamaan liike-energiasta talteen laskelmien pe-

rusteella 50,90 %, kun siihen huomioidaan koko voimansiirtojarjestelma.

Kaikki tassa luvussa lasketut arvot on koottu yhteen taulukkoon luvussa 8, jossa

esitetaan lasketut arvot yhdessa mittaustulosten kanssa.
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4 MITTAUSASETELMA
4.1 Kiihdytys- ja rekuperaatiomittaukset

Kuten jo aiemmin mainittua, jannitteen arvot kyettiin mittaamaan VCDS HEX-
NET-testerilla. Mitattaviksi arvoiksi valittiin korkeajanniteakun jannite, sahko-
moottorin kayttojannite ja mittaustilannetta varten korkeajanniteakun prosentuaa-
linen varaus. Mittauksessa olisi voitu kayttdd myds esimerkiksi DC/DC muunti-
men jannitettd tai invertterin integroidun virtapiirin kondensaattorin jannitetta,
mutta VCDS:n avulla pystyttiin listaamaan arvoja vain yhdesta ohjausyksikosta
kerrallaan, jolloin arvoa ei saatu samaan tiedostoon. VCDS-testerilla kaytettiin
Log-toimintoa, joka ei piirra reaaliaikaista kuvaajaa, vaan tallentaa mitattavat jan-
nitteenarvot .csv-tiedostoksi. Taulukko 6 toimii esimerkkind VCDS-testerin tuot-
tamasta mittausdatasta. Koko mittausdata on esitetty tdman opinnaytetyon liit-
teina 1 ja 2. Yhdessa datasolussa on lueteltu ensin mahdollinen kayttajan aset-
tama merkki, joka mittauksissa kohdistettiin yhteen Data Logger:n kaynnistyksen
kanssa. Pilkulla eriteltynd seuraavana lukuna on ajanhetki, jolta seuraava arvo
on. Jalleen pilkulla eroteltuna on tassa tapauksessa korkeajanniteakun jannite
voltteina. Tata seuraa ajanhetki sahkomoottorin jannitetta varten ja lopuksi viela
ajanhetki akun prosentuaalista varausta varten. VCDS-testerin mittaustaajuus on
n. 1,5 Hz yhta mitattavaa parametria kohden. VCDS-testeri ei mydskaan pysty
iimoittamaan kahta arvoa samalta ajanhetkelta, vaan ne kulkevat porrastetusti
vuorotellen. VCDS-testeri kytkettiin OBD-porttiin, josta se kyettiin jakamaan taka-
penkilla istuvan mittaajan tietokoneeseen. VCDS-testeriin asennettiin uusin oh-

jelmistopaivitys ja se oli kytkettyna internettiin.

TAULUKKO 6: Esimerkki VCDS-testerin tuottamasta datasta.

1,39.90,379.00,40.10,377.50,40.31,84.99,,,,,,111111111011»
,40.53,379.00,40.75,377.50,40.97,84.99,,,,,1111111111111»
,41.17,377.00,41.39,374.25,41.61,84.94,,,,,,,10000000001

Virtaa mittauksissa mitattiin National Instrumentsin valmistamalla Data Log-
ger:lla, johon oli kytkettyna 32-kanavainen mittauskortti. Data Logger:in luotiin
LabView-ohjelmalla mittausasetelma, jossa mitattavalle kanavalle luotiin jannit-

teenmittausohjelma. (Kuva 22) Mittauksissa kaytettiin kahta mittauspistetta, jol-
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loin mittausasetelmaan tarvittiin kaksi input -kanavaa, yksi virtapihtia kohden. Li-
saksi laitteistoon lisattiin dataikkuna, josta mittauksen etenemista kyettiin seuraa-
maan reaaliajassa. Tama oli hyva varmistaa mittauksen aikana, etta jarjestelma
toimii oikein.

u labview_toimiva.vi Block Diagram *

File Edit View Project Operate Tools Window Help
o & Il g 95 wo @ 7 |15pt Application Font ~ ‘ tov Tav £+

data
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error in
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File2
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Signals
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KUVA 22: LabView mittausasetelma

LabView mittasi jannitettd koska kaytdssamme oleva virtapihtimittari antaa mit-
taamansa arvon 1 mV / 1 A (Elfa Distrelec, 2022) Taman takia LabView-ohjel-
maan lisattiin 1000x -kerroin, jotta LabView:n ilmoittama arvo on oikean suurui-
nen. Mittaustuloksista LabView luo .xIs-tiedoston, joka on suoraan kaytettava tu-
loksien analysointiin. Mittausdata on tdman opinnaytetydn liitteina 3 ja 4. Virta-
pihdit pyrittiin mittauksissa sijoittamaan mahdollisimman lahelle toisiaan, jotta vir-
tapihdin ja Data Logger:n valinen kaapeli olisi mahdollisimman lyhyt jannite-
havion ja virheellisen mittausarvon valttamiseksi. Kummatkin virtapihdit saatiin
kytkettya konehuoneeseen, kunhan mittausarvoissa otetaan huomioon, etta jan-

nitteenarvot ovat akulta ja moottorilta ja virranarvot ovat kaytanndssa liittimista
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ennen ja jalkeen invertterin. Virtapihtien asettelu konehuoneessa on esitetty ku-

vassa 23.

;(

KUVA 23: Virtapihtimittarit asennettuna

Mittausjarjestelman toiminta testattiin matkalla testipaikalle. Talla matkalla saatiin
my0os nostettua komponenttien lampotila oikeaksi. Kiihdytysmittaukset suoritettiin
Pirkkalassa Golfkentantiella, jossa oli mittausajankohtana hiljaista, kuiva asvaltti
ja riittavan pitka matka suoraa, tasaista ja hyvalaatuista tieta. Mittauksessa Kkiih-
dytettiin 0—-40 km/h, jonka jalkeen ajoa jatkettiin 40 km/h nopeudella. Kiihdytykset

toteutettiin pelkalla sahkomoottorilla.

Rekuperaatiomittauksissa 40—0 km/h jarrutuksessa ei paasty lahellakaan gene-
raattorin taytta hyddyntamiskykya, joten paatettiin vaihtaa paikkaa. Rekuperaa-
tiomittaukset suoritettiin paivasaikaan hiljaisella moottoritiella, jossa suurimmasta
sallitusta 120 km/h nopeudesta hidastettiin voimakkaasti moottorijarrua ja akku-
jen lataustoimintoa kayttaen n. 90 km/h nopeuteen. Ajotilanne muistuttaa tilan-
netta, jossa ohitetaan toinen auto kayttden vasenta kaistaa ja valmistaudutaan
ryhmittymaan erkanemiskaistalle ja hidastetaan oikealle kaistalle ahtaaseen va-
liin. Mittaushetkella moottoritiella ei ollut muuta liikkennetta.
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Mittauksissa oli apuna nuoremman vuosiluokan mittaustekniikan ryhma.

4.2 Toimintamatkatestit kaupungissa

Toimintamatkaa tutkivat testit suoritettiin autolle jo aiemmin muutamalla eri ajo-
kerralla, johtuen latauksen kestamasta ajasta. Jokaisessa sahkoisen kayttovoi-
man toimintamatkatestissa auto otettiin lampimasta hallista, jotta komponentit
ovat mahdollisimman lahella toimintalampdtilaa. Bensiinikdyton mittauksissa
moottori saatettiin ennen testia oikeaan lampdtilaan ennen tayteen tankkaamista.
Kaikki mittauksista ajettiin talviolosuhteissa, samankaltaisissa saaolosuhteissa n.
-5 °C pakkasessa lumisella ja jaisella alustalla. Testauksissa auton kaikki muut
jarjestelmat, kuten ilmastointi ja lammitys kytkettiin pois paalta, jotta etenkin sah-
kokayton virrankulutusarvot ovat vertailukelpoisia bensiinikayton kanssa. Kaytto-
voimat erotettiin auton omilla ajotiloilla, joissa voidaan erottaa auto pelkalle sah-
kokaytolle tai akkuja lataavalle bensiinikaytolle. Testimatkaksi valittiin n. 15 km,

jotta se pystyttaisiin ajamaan bensiinilla ja varsinkin sahkolla kokonaan.

Testit kaupungissa suoritettin Tampereen kaupungin alueella paivasaikaan.
Reitti on esitetty kuvassa 24. Reittiin sisaltyy tavanomaista pysahtelevaa ajamista
taajama-alueella. Reitin aikana autoa jouduttiin rydomittdmaan, antamaan tieta
muille tienkayttajille, ajamaan vaihtelevissa maastonmuodoissa, kuten yla- ja ala-
maissa, karsimaan pidon puutteesta liikkeellelahdossa, kaytettava vaihtoehtoista
kulkuvaylaa tietyon vuoksi seka reagoimaan nopeisiin tilanteisiin. Tilanteet jakau-
tuivat hyvin tasan kayttovoimien kesken, joten reitin puolesta mittaustulokset ovat

vertailukelpoisia keskenaan.
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Kuva 24: Toimintamatkareitti kaupungissa 18,4 km

4.3 Toimintamatkatestit maantiella

Pirkanmaan Golfo

33700 Tampere .

Maantiella toimintamatkatestien reitti kulki kuvan 25 mukaisesti Teiskontien huol-

toasemalta Lahdesjarven huoltoasemalle ja takaisin. Reitilla on vahainen maara

alle 60 km/h tuntinopeudella tapahtuvaa ajoa. Reittiin sisaltyy suurimmalta osin

matka-ajoa 100 km/h tuntinopeudella, jossa jouduttiin toimimaan osana ymparoi-

vaa liikennetta reagoiden ymparoiviin tapahtumiin. Nopeus pyrittiin pitamaan

mahdollisimman lahella nopeusrajoitusta liikenteessa joustaen ja turvallisuus

huomioiden.
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Kuva 25: Toimintamatkareitti maantiella 15,2 km

Toimintamatka testeissa polttoaineen kulutus mitattiin tankkaamalla ajoneuvo en-

nen ja jalkeen jokaisen testin huoltoasemalla tayteen. Sahkda kaytettaessa kulu-

tettu energia mitattiin VCDS-vikatesterilla, josta akun kapasiteetti saadaan mitat-

renee.

tua sadasosaprosentin tarkkuudella. Polttoaineen, mutta myds sahkokaytonta-
pauksessa energia on lineaarista, vaikka jannitteen tippuessa virrankulutus suu-

44
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5 TYOTURVALLISUUS

5.1 Sahkoturvallisuus

Jotta tyot pystyttaisiin toteuttamaan turvallisesti, on edellytys, etta korkeajannit-
teista hybridiautoa tyostava henkilo tiedostaa autossa piilevat vaarat ja osaa rea-
goida oikein vahingon sattuessa. Tata varten suoritettiin SFS6002 sahkoturvalli-
suuskoulutus, jossa perehdyttiin laajasti hybridiautojen tekniikkaan seka niiden
huoltamiseen. Kurssilla perehdyttiin myods sahkoautojen historiaan, seka niiden
kanssa mahdollisesti syntyviin ongelmiin. Kurssin keskeisia sisaltdja oli huol-
toerottimen oikeaoppinen kayttaminen, ajoneuvon oikeanlainen merkitseminen
tyon ollessa kesken, tyossa kaytettavat tyovalineet seka ensiavun keinot onnet-

tomuustilanteessa.

Hybridiautojen kanssa tyOskenneltaessa on kaytettava 1000 V suojaavia hans-
koja seka tyokaluja, jotka eristavat tyontekijan sahkokulkureitilta vahinkotilan-
teessa. Tassa tydssa ei irrotettu mitdan korkeajannitekomponentteja, liittimia tai
johtimia, eika autoon porattu reikia, kiinnitetty telineita tai tehty muitakaan vaara-

tilanteita mahdollisesti aiheuttavia toimenpiteita.

5.2 Mittausasetelman luominen

Mittauksissa avuksi saatiin nuoremman ikaluokan mittaustekniikan kurssin
ryhma, jotka ovat perehtyneet oman kurssinsa tiimoilta samoihin mittalaitteisiin ja
tydn avulla myos heille saatiin mielenkiintoisempi kaytannon mittaus. Mittausase-
telmaa suunniteltaessa oli syyta ottaa jokaisen henkildon rooli mittauksissa ja mit-
talaitteiden asentamisessa. Tehtiin tydnjako, jossa SFS6002 patevyyden omaa-
vat henkilot asensivat virtamittareita auton korkeajannitesahkojarjestelmaan ja
muut huolehtivat niistéd saatavan datan paikkaansa pitavyydesta. Mittausasetel-
maa luodessa oli kaytdssa myos autokohtainen ohjeistus ajoneuvon korkeajan-

nitekomponenteista, jotta tyd saatiin suoritettua turvallisesti.

Antureiden asentamisessa oli monta operaatiota, joissa oli oltava tarkkana. Auto
on ensin saatettava tilaan, jossa sen nostaminen on turvallista. Autoon kytkettiin
paalle pysakointijarru ja vaihteisto asetettiin asentoon P. Volkswagen ilmoittaa
autolle oikeat nostopisteet, jolloin 2-pistenosturilla nostettaessa voidaan haarukat
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sijoittaa valmistajan ohjeistamille oikeille paikoille. Auto on valmis nostettavaksi.
Auton alla tydskenneltaessa on tiedostettava jokaisen korkeajannitekomponentin
ja niiden johdinten sijainti, jotta voidaan valttya kaikilta vaaratilanteilta. Virtapihti-
mittareiden kaytto on turvallista korkeajannitekaapelin ymparilla, kunhan on ensin
selvitetty johtimessa kulkeva maksimivirta ja jannite ja varmistettu anturin tehon-
kesto. Kun nama asiat on otettu huomioon, on anturin kaytto turvallista. Anturi on
tuettava paikalleen riittavan tukevasti, jotta autolla pystytaan ajamaan turvalli-
sesti. Etukateen on my0s selvitettava johtimelle turvallinen ja kiintea reitti ohjaa-
moon, jotta dataa voidaan kerata. Sama operaatio tehdaan niin sahkdmoottorin
vaiheelle seka invertterin 1ahdolle meneville antureille. Johtimet kootaan ohjaa-
moon Logger:in, niin ettei ne roiku ja auton kayttaminen on turvallista tutkimuksen
tekijoille seka ulkopuolisille. Taman jalkeen auto voidaan laskea alas nosturilta ja
antureiden puolesta valmistautua mittaukseen. Antureiden asentamista varten

autoa ei tarvitse tehda jannitteettomaksi, koska ei kajota korkeajannitevirtapiiriin.

5.3 Auton kaytto

Vaikka tutkitaan suhteellisen uutta autoa, on silti varmistettava sen toimintakunto.
Tutkimuksia varten autolle tehtiin perusteellinen toimintakunnontarkastus, jossa
testattiin renkaiden ilmanpaineet, renkaiden kunto, vanteiden pulttien tiukkuus
seka alustan komponenttien kunto, mahdolliset valjyydet ja vuodot. Tarkastettiin
myds moottorin Oljymaara ja -laatu seka kuunneltiin, kuuluuko mistaan ylimaarai-
sia sivuaania. Lisaksi tarkastettiin myos valot ja muut merkinantolaitteet ja en-
siapupakkaus, varoituskolmio ja vararenkaan tila. Auton todettiin olevan kun-

nossa ja tutkimukset voitiin aloittaa.

Kaikki autolla ajaneet henkilot ovat suorittaneet liikenteen turvallisuusviraston
Trafin vaatiman henkildauton kuljetukseen vaadittavan B-ajoluvan, joka on voi-
massa niina hetkina, kun autoa kuljetettiin. Tutkimuksissa noudatettiin vallitsevia
likennesaantoja ja Suomen lakia seka kunnioitettiin Suomen talviolosuhteita. Au-
toa tankatessa huolehdittiin, ettei polttoainetta paassyt polttonestesailion ulko-
puolelle eika tankatessa kasitelty irtotulta tai poltettu tupakkaa. Korkeajanni-

teakustoa ladatessa huolehdittiin kosteuden poissa pitamisesta liittimista seka
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tarkastettiin latausjohtimien kunto hyvaksi. Latausta ei suoritettu viallisista lataus-
asemista vaan suosittiin turvallisia ja vakaita vaihtoehtoja, vaikka rikkinainen la-

tausasema kohdattiin kesken mittauksien.

5.4 Perehtyminen teoriaan

Suurin yksittainen vaaratilanne syntyisi tietdmattdmyyden seurauksena. Ei voida
aliarvioida tiedon ja taidon merkitysta tutkimusta tehdessa. Mikali teoriaan, kuten
komponenttien sijainteihin, johtimissa liikkkuviin tehoihin tai komponenttien lampo-
tiloihin, jannitteisiin tai pyoriviin laitteisin ei olisi perehdytty voisi rauhallisesta mit-
tauksesta tulla hetkessa suuri onnettomuus koko tutkimusryhmalle tai jopa sen
ulkopuolisille henkil6ille. Oli siis syyta perehtya teoriaan tarkkaan ja hyédyntaa

kaikki kasilla oleva tieto oman ja muiden turvallisuuden takaamiseksi.

Lisaksi autoa kaytettaessa on ymmarrettava sen keskeiset toimintaperiaatteet,
ymparoivat olosuhteet seka erilaiset muuttujat, kuten muut tienkayttajat tai yllat-
tavat tilanteet. On myds oltava selkeat roolit mittausryhman kesken, jotta keskit-
tyminen ei herpaannu ajamisesta ja liikkenteesta missaan vaiheessa, vaikka hyo-

tysuhdetta mitattaisiinkin.
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6 KOKEELLISTEN MITTAUSTEN TULOSTEN KASITTELY
6.1 Kiihdytysmittaus

Kiihdytysmittauksissa autolla kiihdytettiin 0—40 km/h, jonka aikana vaihdelaatikon
automatiikka haluaa vaihtaa suuremmalle vaihteelle, vaikka vaihteiston pakottaisi
manuaalivaihteiseksi. Tama nakyy akun virran seka moottorin virran vaihteluina

kuvaajissa, jotka on esitetty kuvioina 26 ja 27.

Aloitetaan kasittelemalla akuston tuottamaa jannitetta ja virtaa kiihdytyksessa.
Ajanhetkella 0 ajoneuvon tehopoljin painettiin pohjaan ja Iahdettiin liikkeelle. Kit-
karengastuksen takia lahdossa pito hieman katosi, jonka vuoksi akun virta alkaa
kasvaa vasta puolen sekunnin jalkeen. Tehopoljinta painettaessa akuston jannite
laskee, mutta kun akusto pystyy antamaan invertterille lisda virtaa, akun jannite
nousee takaisin samalle tasolle kuin lahddssa ja pysyy siella koko kiihdytyksen
ajan. Mittauksessa akuston jannitteen mediaani arvo oli 377,00 V, joka on akus-
ton jannite, kun akun tila on absoluuttiselta arvoltaan 84,14 %. Akuston tuottama
virtahuippu ensimmaisella vaihteella tulee juuri ennen vaihteen vaihtoa ajan het-
kella 1,762 s, jolloin akun tuottama virta on 218,15 A 377,00 V jannitteella. En-

simmaisella vaihteella akun tuottama suurin teho on siis kaavan 10 mukaan.

P=1+U=21815A%377,00V =8224255W = 82,2 kW (10)

Toiselle vaihteelle siirryttaessa akusto ei pysty heti tuottamaan suurempaa virtaa,
mutta kierrosten noustessa ja ajovastusten kasvaessa paastaan huippulukemiin,
joka saadaan ajanhetkella 3,044 s, jolloin akun tuottama virta on 289,73 A jannit-
teen ollessa 377,00 V. Toisella vaihteella akun tuottama suurin teho on siis kaa-

van 10 mukaan.

P=1%xU=28973A%*377,00V =109 228,21 W =~ 109,23 kW (10)

Kolmannelle vaihteelle vaihtaessa akun virta tippuu arvoon, jossa se pysyy lop-
pukiihdytyksen. Virta on hyvin lahella toisen vaihteen huippuarvoa ja keskiarvol-
lisesti ajanhetkiltéd 2,5-3,3 s laskettuna virran arvoksi saadaan 252,99 A. Virta
sailyttaa taman arvon niin kauan kuin kiihdytysta jatketaan ja sitten se laskee 0 A



49

tai kaantyy negatiiviseksi riippuen ajotilasta. Hyotysuhdelaskuihin kaytetaan tata
keskiarvollista tehon arvoa.

Jotta voidaan laskea teho, taytyy selvittaa jannitehavio kaapeleihin ja liittimiin.

Tama saadaan kaavoilla 7 ja 9.

2 * mm?

Ixpxl 252,99A*0,0185T*4m
U, = Y oT =075V (7)
U,=R+1=0,00602%25299A =152V +0,75V =227V 9

Taman keskiarvollisen virran avulla, voidaan laskea akulta lahteva teho, joka on

kaavan 10 mukaan.

P=1%xU=25299A4%377,00V =95686,46 W =~ 95,69 kW (10)

Saman kaavan 10 avulla voidaan laskea invertterille saapuva teho, kun siind on

huomioitu virran aiheuttama jannitehavio.

P=1%U=25299A%(377,00V —2,27V) =94803,75W =~ 94,80 kW (10)

Akun jannite ja virta kiihdytyksessa
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KUVIO 26: Akun jannite ja virta kiihdytyksessa.
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Moottorista mitattiin yhdelle vaiheelle menevaa virtaa ja sahkomoottorin jannite-
lukema ilmoittaa kolmen vaiheen huippujannitteen tahtikytkennan yhtymapis-
teesta. Virran arvot ovat mitattu invertterin lahtoliittimesta, jolloin niihin ei viela
vaikuta tehokerroin eika sahkomoottorin hyotysuhde. Saadut jannitteen arvot ja-
ettiin luvun 3 nelidjuurella, jotta saatiin laskettua yhden vaiheen jannite. Kaikki

mitatut virran arvot on muunnettu huippuarvoista tehollisarvoiksi kaavalla 12.

I = (12)

i
V2
Kuten akun tuottamissa jannitteen arvoissa, myos moottorissa esiintyy voima-
kasta jannitteen laskua tehopoljinta painettaessa, joka pidon palautuessa palau-
tuu takaisin akun tilaa vastaavaksi arvoksi. Moottorissa yhden vaiheen jannitteen
mediaaniarvona on 216,65 V. Moottorin koko kiihdytyksen aikainen virtahuippu
tulee ensimmaisen vaihteen lopussa, jossa ajanhetkella 1,539 s virta on 319,41
A. Tassa luvussa kaikki virran arvot on jo muunnettu huippuarvoista teholliseen
arvoon kaavan 11 avulla, jossa huippuarvosta otetaan keskiarvollinen nelio. En-

simmaisella vaihteella moottorin tuottama teho on kaavan 11 mukaan.

P=+vV3+Ux*I=+3%21665V *319,41 A =11985822W =~ 119,86 kW (11)

Toiselle vaihteelle vaihdettaessa virta pienenee hieman ja saa huippuarvonsa jal-
leen vaihteen lopussa ajanhetkelld 2,506 s, jolloin virta on yhdessa vaiheessa

306,87 A. Toisen vaihteen tuottama teho on siis kaavan 11 mukaan.
P=+3xUxI=+3+% 216,65V x 306,87 A = 115152,60 W ~ 115,15 kW (11)

Kolmannelle vaihteelle vaihdettaessa virta tasoittuu ja pysyy samassa huippuar-
vossa koko lopun kiihdytyksen ajan. Keskiarvollisesti naiden virtahuippujen tehol-
linen arvo on 247,00 A. Jalleen hyotysuhdelaskennassa kaytetaan kolmosvaih-
teen tuottamaa keskiarvollista tehon arvoa. Jotta voidaan laskea keskiarvollisesta
tehollisarvosta teho, on jalleen selvitettava jannitehaviét liittimiin ja kaapeleihin.

Ne saadaan ratkaistua kaavojen 7 ja 9 avulla.
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n 2
_1*p*l=247A*0,0185%*1m

Un = A 35

=0,13V (7)

U, =R*I1=0,00602%(—190,134) =1,48V +0,13V =161V 9
Koska mitattu jannitteen arvo on moottorista, saadaan tietaa invertterilta Iahteva
teho, kun jannitehavio lisataan invertterista lahtevaan tehomaaraan. Teho voi-
daan laskea kaavan 11 avulla.

P=+3xUxI=+3%(21665V + 1,6126 V) * 247,00 A = 93 376,36 W =~ 93,38 kW (11)
Tall6in kolmosvaihteen tuottama teho moottorille on jalleen kaavan 11 mukaan.
P=+vV3+UxI=+3%216,65V 247,00 A =92 686,46 W ~ 92,69 kW  (11)

Jalleen hyotysuhdelaskennassa kaytetaan kolmosvaihteen tuottamaa keskiarvol-
lista tehon arvoa.

Moottorin jannite ja virta kiihdytyksessa
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KUVIO 27: Moottorin jannite ja virta kiihdytyksessa.

Kiihdytyksessa sahkoisessa voimansiirtolinjassa kulkevat tehot ja niista lasketut

hyotysuhteet on ilmoitettu luvussa 8.
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6.2 Rekuperaatiohavio

Kuten luvussa 4.1 mainittiin, rekuperaatiomittaukset suoritettiin hiljaisella mootto-
ritielld suurissa nopeuksissa, jotta generaattorista saataisiin kaikki teho mitatta-
vaksi. Oletettavasti myos tassa tilanteessa hydtysuhde on parhaimmillaan.

Ajoneuvo asetettiin akun latausajotilaan, mutta pakotettiin sahkdmoottorille ja
mittaus aloitettiin paastamalla tehopoljin vapaaksi ja lisdamalla jarrutusta jarru-
polkimella, jolloin ennen hydraulijarrujen kayttdonottoa jarjestelma pyrkii hidasta-
maan 0,25 g saakka pelkan moottorin avulla. Jarrutuksen aikana nopeus tippui

noin 30 km/h ja jarrutus kesti n. 1,5 sekuntia. Tama voidaan nahda kuviosta 28.

Moottorin latausvirta ja -jannite

200 200,00
150 150,00
100 — 100,00
50 50,00
=
s 0 0,00
g X
= 0
-50 -50,00
-100 — -100,00
150 ——————— : -150,00
-200 X -200,00
Aika t (ms)

Moottorin 1. vaiheen tehollinen virta (A) Moottorin 1. vaiheen jannite (V)

KUVIO 28: Moottorin latausvirta ja -jannite

Kuviosta 28 nahdaan, etta moottorin yhden vaiheen jannite mittauksen alkaessa
oli alhainen n. 180 V. Jannite kohosi jarrutuksen myoéta pikkuhiljaa lahemmaksi
200 V akun jannitteen noustessa. Jarrutus paattyi ajanhetkeen 2,500 s, jolloin
auto paastettiin moottorijarrutukselle. Tarkastellaan jarrutuksessa tapahtuvaa la-
tausta.
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Koska tapauksessa virran suunta on painvastainen kiihdytykseen nahden, tar-
kastellaan mittauksen negatiivisia arvoja. Latauksen suurin tehollinen virranarvo
saavutettiin ajanhetkessa 2,017 s, jolloin tehollisarvo on -190,13 A jannitteen ol-
lessa -196,44 V. Otetaan huomioon myds antureiden mittauspisteet, jolloin moot-
torin jannitteen arvosta on vahennettava kaapelin ja liitinten aiheuttama jannite-

havio. Lasketaan jannitehavio kaavoilla 7 ja 10 ja lasketaan ne yhteen.

o) 2
_1*p*l=—190,13A*0,0185%*1m

Un = A 35

=-0,10V (7)

U, =R*I1=00060%(—190,134) = —-1,14V — 0,10V ~ —1,24 V (19)
Talloin saadaan kaavalla 11 moottorin tuottama latausteho
P=v3+U=xI=+3%(—190,13 A) * (—196,44 V) = 64690,60 W =~ 64,69 kW (11)
seka invertterin vastaanottama latausteho
P=+3%UxI=+3%(—190,13 4) * (—196,44V + 1,24 V) = 64281,82 W =~ 64,28 kW (11)

Jarrutuksen alkaessa akun jannite oli 309,45 V eli akun varausta oli jaljella 26,39
% mittauksen ajanhetkelld 0,843 s (Kuvio 29). Jarrutuksen edetessa jannite kas-
voi pikkuhiljaa akun varauksen noustessa. Jarrutuksen paattyessa akun jannite
nousi ja oli ajanhetkella 2,264 s jopa 340,50 V. Jotta saamme realistisen kuvan
rekuperaation hyotysuhteesta, on tarkasteltava akun vastaanottamaa sahkote-
hoa samalta ajanhetkelta kuin moottorin yhta vaihetta. Lahin jannitteen data-arvo
on ajanhetkelta 2,006 s, jolloin akun jannite on ollut -339,00 V ja invertterista lah-
teva virta on ollut -124,29 A. Jannitteen arvoon on lisattava tarkastelupaikan
tuoma havio, jolloin kaavan 7 mukaan saadaan jannitehavioksi invertterilta moot-

torille.

0 2
_Lspsl_ ~124,29 A+ 0,0185— "« 4m

Un = A 25

=-037V (7)
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Tahan jannitehavioon lisataan viela liittimien aiheuttama resistanssi 0,006 Q, jol-

loin kaavan 8 ja edellisen vastauksen summana koko jannitehavioksi saadaan

Uy, =R*I1=0,0060%*(-124294)=0,75V+0,37V =111V 9)

Akulle tuleva latausteho on siis yhteensa kaavalla 10.

P=U=xI=-339,00V % (—124,29 A) = 42 135,36 W =~ 42,14 kW (10)

Invertterilta 1ahtiessa latausteho on ollut

P=UxI=-340,11V % (—124,29 A) = 42 273,32 W = 42,27 kW (10)

Akun latausvirta ja -jdnnite
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KUVIO 29: Akun latausvirta ja -jannite rekuperaatiossa

Kaikki tulokset on esitetty luvussa 8.
6.3 Toimintamatkatestit kaupungissa
Toimintamatkatestin kaupunkireitin pituus oli yhteensa 18,4 km, joka ajettiin 36

min ajassa kummassakin tapauksessa. Keskinopeus reitilla oli siis 25 km/h.

Polttoainekaytolla tankki taytettiin tayteen ja reitin aikana polttoainetta kaytettiin
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2,01 I. Sadan kilometrin keskikulutukseksi talldin saadaan 13,14 1/100 km. Kun
bensiinin [ampoarvo on 9,04 kWh/I saadaan sadan kilometrin keskienergianku-
lutukseksi 118,76 kWh/100 km.

Sahkokaytolla keskinopeus oli sujuvan liikenteen ansiosta taysin sama kuin
polttomoottorikaytdssa. Sahkdkaytolla akuston kokonaiskapasiteetti on 25 Ah
(Volkswagen AG, The Golf GTE, 2014) eli nimellisjannitteella 345 V akun ener-
giamaara on 8,67 kWh. VCDS:n mukaan kaupungissa tehtavalla lenkilla akus-
ton lataus oli aloitusvaiheessa 94,73 %, jolloin auto ilmoitti olevansa taysi. Tama
tarkoittaa energiaa 8,175 kWh. Reitin jalkeen akun lataus oli 37,85 %, jolloin
akuston kapasiteetista kaytettiin 56,88 prosenttiyksikkda. Tama vastaa 4,65
kWh ajetulla reitilla, joka on sadalla kilometrilla 25,27 kWh/100 km

Kaupungissa keskikulutuksia vertaamalla siis sahkoenergiaa kuluu polttomoot-

torin sisaltdamaan energiaan verrattuna n. 78,7 % vahemman.

6.4 Toimintamatkatestit maantiella

Toimintamatkatestin maantiereitin pituus oli yhteensa 15,2 km, jonka suorittami-
seen seka polttomoottorikayton, ettd sahkokayton tapauksessa n. 16 minuuttia.

Ainoana erona oli, ettd sahkokaytolla jouduttiin pysahtymaan Lahdesjarvella lii-

kennevaloihin. Keskinopeudet maantieajoissa ovat siis hyvin lahelle samat n. 69
km/h.

Polttomoottorikaytolla testi aloitettiin jalleen tankki taynna ja testin aikana poltto-
ainetta kului 1,19 1, joka on muunnettuna 6,47 1/100 km. Bensiinin tiheys ja lam-

pdarvo huomioiden kulutettu energiamaara vastaa 58,47 kWh/100 km.

Sahkokaytolla akuston latauksen tila oli I1ahtdhetkella 87,98 %, joka saatiin la-
dattua kokonaan ajamalla kaupunkitestin jalkeen. Tama vastaa 8,63 KWh ener-
giaa. Testireitin jalkeen akuston lataus oli 31,39 % eli energiaa kulutettiin 56,59
prosenttiyksikkoa eli 4,73 kWh energiaa. Tama vastaa 31,14 kWh/100 km.

Tassa tapauksessa sahkokaytto vaati polttomoottorikayttdon verraten vain 46,7

% vahemman energiaa.
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7 VIRHETARKASTELU

7.1 Suhteellinen virhe teoriatiedoissa ja laskelmissa

Luvussa 2 on esitetty erilaisiin [ahteisiin perustuvia arvoja, joiden haarukasta teh-
tiin valinnat laskennassa kaytetyille arvoille. Valitut arvot on otettu haarukan puo-
lesta valista ilman erillista perustetta. Tallainen peruste on mm. akuston resis-
tanssin arvoilla, joita ei mistaan ilmoitettu. Taulukkoon 7 on keratty luvussa 7

esiintyvat arvot, jotka esiintyvat lahteissa arvovaleina.

TAULUKKO 7: Suhteellisen virheen lahtoarvot

Moottorin hyotysuhde 0,85 0,95
Hammaspyodraparin hyo- | 0,96 0,99
tysuhde

Kuulalaakerin hyoty- | 0,98 0,99
suhde

Suhteellisen virheen laskentaan kaytetaan kaavaa 12, joka esitetdan seuraa-

vasti.

ad 100 (12)
_— = *
X

, jossa x on parempi ilmoitetun hyotysuhteen arvoista ja y huonompi ilmoitetun
hyotysuhteen arvoista. Lasketaan moottorin hyotysuhteen suhteellinen virhe kaa-

valla 12.

A (x—7v) 0,95 — 0,85
— 100 = —————""" %100 = 10,53 % (12)
1 x 0,95

Moottorin hyotysuhteen suhteellinen virhe on siis 10,53 %. Kerrotaan tama lah-
tdéarvona kaytetylla hydtysuhteella, josta saadaan vastaukseksi 9,477 % Mootto-
rin hy6tysuhde on siis 90,00 % £ 9,48 %. Lasketaan kaikkien arvojen suhteellinen

virhe samalla tavalla. Toteutuneet virhearvot on esitetty luvussa 8.
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7.2 Mittalaitteiden virheet

VCDS-vikatesterin ilmoittamille jannitteen arvoille ei ilmoiteta virherajoja, koska
testeri poimii tiedot suoraan ajoneuvon CAN-vaylasta ohjausyksikon lahetta-

masta koodista.

Data Logger:n kanssa kaytetyt virtapihtimittarit sopivat korkeintaan 600 A sahko-
virralle ja niiden virheet on ilmoitettu seuraavasti: Kun mitattava virta on tasavirtaa
ja virranarvo on 0 A ja 600 A valissa suhteellinen virhe on 2 % + 2 A. Kun mitat-
tava virta on vaihtovirtaa ja virranarvo on 0 A ja 300 A valissa suhteellinen virhe
on 2 % + 2 A. (Elfa Distrelec, 2022)

Lasketaan virheen suuruus kaavan esimerkkina kiihdytysmittauksen akulta lah-

tevalla virranarvolla 266,46 A.

2
2A=17,05984
252,99 A * 100+ ,0598

Samalla tavalla on laskettu kaikkien virtamittauksien virheet ja ne on ilmoitettu

luvussa 8.

Virran virhemarginaalit on otettava huomioon myds hyotysuhteen arvoja ilmoitet-
taessa, jolloin lasketaan suurimman ja pienimman virran arvon erotus tehoa las-
kiessa. Kun tehoa varten virhearvot on laskettu, lasketaan niiden keskinaiset vai-
kutukset tietyn prosessin hyotysuhteeseen ja naiden hyotysuhteiden virherajojen
pienimpien ja suurimpien arvojen vaikutus kokonaishyotysuhteen virherajoihin.
Kaytanndssa siis lasketaan pienimman ja suurimman vaihtoehdon erotus. Nama

on ilmoitettu luvussa 8 sen luvun alla, johon virhearvot liittyvat.
7.3 Arviot ja olettamukset teoriassa
Kaikkia arvoja tasta ajoneuvosta ei ole mahdollista hankkia, kuten akun sisaista

resistanssia. Akun sisainen resistanssi vaikuttaa oleellisesti sahkdajoneuvon

hyotysuhteeseen ja on olosuhteiden mukaan muuttuva, kuten kerrottiin luvussa
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2 kuvion 14 yhteydessa. Taman resistanssin syoma jannite jaa vain arvelun ta-

solle ja lisda muuten kohtuullisen tarkkaan tulokseen epaluotettavuutta.

Teoreettisia laskuja jouduttin muuttamaan useaan kertaan, kun Volkswagen ei
ilmoita vaihtovirrassa vallitsevaa jannitetta. Tasavirta on paateltavissa akun jan-
nitteen tasosta, mutta invertterin ja ohjausyksikon toimenpiteet jaivat ennen mit-
tauksia epatietoon. VCDS-testerin avulla huomattiin, ettd moottorissa vallitseva
huippujannite on ilmoitettu tahtikytkennan keskipisteesta, joka varmisti, etta ky-

seessa on tavallinen 230/400 V oikosulkumoottori.
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8 LOPPUTULOKSET VIRHERAJOINEEN
8.1 Kiihdytys- ja rekuperaatiohaviot

Taulukossa 8 on esitetty teorian arvojen mukaan lasketut tulokset hyotysuhtei-

neen ja virherajoineen kiihdytyksessa.

TAULUKKO 8: Laskettu hyotysuhde lataustavan mukaan muutettuna liike-ener-

giaksi.
Jannite U (V) | Virtal(A) | Teho P (kW) | Hyoty-
suhde
Lataus 10 A 83,42 %
Lataus 16 A 83,25 %
Rekuperaatio 50,90 %
(£ 8,21 %)
Akulta 390,00 266,46 103,92
Invertterille 387,61 266,46 103,28 99,39 %
Invertterilta 231,52 232,43 93,20 90,24 %
Moottorille 230,00 232,43 92,59 99,34 %
Moottorista 75,00 81,00 %
(£9,00 %)
Mekaaninen 79,30 %
voimansiirto (* 3,98 %)
Kokonaishyotysuhde 48,06 %
(10 A) (27,75 %)
Kokonaishyotysuhde 47,96 %
(16 A) (7,74 %)
Kokonaishyotysuhde 29,32 %
(Rekuperaatio) (9,51 %)

Taulukossa 9 on esitetty kaytdnnon mittausten tulokset seka lasketut hyotysuh-

teet koko korkeajannitejarjestelman osalta virherajoineen kiihdytyksessa.
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TAULUKKO 9: Sahkoisen voimansiirtolinjan kokeelliset hyotysuhteet latauksesta

like-energiaksi.

Jannite Virta Teho Hyotysuhde
U (V) 1 (A) P (kW)
Lataus 10 A 83,42 %
Lataus 16 A 83,25 %
Rekuperaatio 44,55 %
(-3,59 ... +4,94 %)
Akku 377,00 | 252,99 95,38
(£7,06) | (x2,66)
Ennen invertteria 374,73 | 252,99 94,80 99,39 %
(£7,06) | (£2,65) | (-5,55...+0,60 %)
Jalkeen invertterin 218,26 | 247,00 93,38 98,49 %
(£6,94) | (x2,62) | (-5,52...+1,50 %)
Moottorille 216,65 | 247,00 92,69 99,26 %
(£6,94) | (x2,60) | (-3,00...+0,73 %)
Moottorista 75,00 80,92 %
(£ 2,27 %)
Mekaaninen 79,30 %
voimansiirto (* 3,98 %)
Kokonaishyotysuhde 52,01 %
(10 A) (-10,34 ... + 5,77 %)
Kokonaishyotysuhde 51,91 %
(16 A) (-10,24 ... + 5,77 %)
Kokonaishyotysuhde 27,78 %
(Rekuperaatio) (-7,40 ... + 6,50 %)

Huom. Moottorin hyotysuhteeseen kuuluu tehokerroin seka moottorin hyoty-

suhde, mikali nama olisivat yhta suuret, molempien arvot olisivat 89,95 %.

Taulukossa 10 on esitetty teorian arvojen mukaan lasketut tulokset hyotysuhtei-

neen ja virherajoineen rekuperaatiossa.



Taulukko 10: Laskettu hyotysuhde rekuperaatiossa.
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Jannite U (V) | Virta I (A) Teho P (kW) | HyGtysuhde
Mekaaninen 79,30 %
voimansiirto (* 3,98 %)
Moottorissa 75
Moottorista 230,00 152,50 60,75 81,00 %
(9,00 %)
Invertterille 229,00 152,50 60,49 99,57 %
Invertterilta 390,00 123,78 48,28 79,81 %
Akulle 388,89 123,78 48,14 99,72 %
Kokonais- 50,90 %
hyotysuhde (* 8,21 %)

Taulukossa 11 on esitetty kdytannon mittausten tulokset seka lasketut hyotysuh-

teet koko korkeajannitejarjestelman osalta virherajoineen rekuperaatiossa.

TAULUKKO 11: Sahkoisen voimansiirtolinjan kokeelliset hydtysuhteet rekupe-

raatiossa
Jannite U (V) | Virta | (A) | Teho P (kW) | Hy6tysuhde

Mekaaninen 79,30 %
voimansiirto (* 3,98 %)
Moottorissa 75,00
Moottorista -196,44 -190,13 64,69 86,26 %

(£ 1,80) (x0,61) (¥ 0,19 %)
Invertterille -195,92 -190,13 64,52 99,74 %

(£ 1,80) (x0,61) (-0,88 ... + 0,25 %)
Invertterilta -340,11 -124,29 42,27 65,52 %

(£ 0,49) (£0,17) (0,88 %)
Akulle -339,00 -124,29 42,14 99,67 %

(£ 0,49) (£ 0,16) (-0,78 ... + 0,32 %)
Kokonais- 44,55 %
hyétysuhde (-3,59 ... +4,94 %)
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Huom. Moottorin hyotysuhteeseen kuuluu tehokerroin sek& moottorin hyoty-

suhde, mikali nama olisivat yhta suuret, molempien arvot olisivat 92,88 %.

8.2 Toimintamatkatestien tulokset

Toimintamatkatestien tulokset on listattu taulukkoon 12, kuten ne on ilmoitettu

luvussa 6.

TAULUKKO 12: Toimintamatkatestien tulokset

Kaupunkitesti 18,4 km | per 18,4 km per 100 km Etu
Sahkolla 4,65 kWh 25,27 kWh 78,7 %
Bensiinilla 18,17 kWh 118,76 kWh

Maantietesti 15,3 km | per 15,3 km per 100 km Etu
Sahkalla 4,73 kWh 31,39 kWh 46,7 %
Bensiinilla 10,76 kWh 58,47 kWh
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9 TULOSTEN ANALYSOINTI

Sahkokayttdiset ajoneuvot ovat nahneet historiansa aikana valtavasti kehitysta.
Ensimmaiset sahkdautot kehitettiin aivan auton keksimisen alkumetreilla, itseasi-
assa jo 1830-luvulla Michael Faradayn keksittya sahkomoottorin. Sahkodautojen
kehitysta tuettiin laajemmin Keski- ja Etela-Euroopassa akkujen kehityttya ennen
1900-luvulle siirtymista. Sahkdautojen kilpailuetu kuitenkin pieneni merkittavasti,
kun Cadillac toi markkinoille 1913 sahkoisen starttimoottorin, joka helpotti poltto-
moottoriautoilua huomattavasti. Inmiset myos tarvitsivat autoja pidempia siirtymia
varten, kuin mihin sahkdautot pystyivat. (Bellis 2019.) Polttomoottoriautojen ke-
hitys ajoi ohi sahkodautoista ja sahkoteknillinen mullistus jai viela odottamaan

omaa aikaansa.

1980-luvulla Kaliforniassa tehtiin muutoksia lainsaadantéon ja pyrittiin ymparis-
toystavallisempaan liikkumiseen, mutta uusien paatosten myota kaikki sahkoau-
tomallit vedettiin markkinoilta. Sahkdautot ovat tehneet kolmatta tulemistaan To-
yota Prius johdollaan vuodesta 1996 (Toyota 2017). 2000- ja 2010-luvuille siirryt-
taessa akkuteollisuus on ottanut valtavia harppauksia eteenpain, jolloin akkujen
tehopainosuhde on noussut seka hinta laskenut. Aikaisemmin sahkoautoissa
kaytettiin lyijyakkuja, jotka omaavat todella huonon tehopainosuhteen. Taman jal-
keen sahkoautot ovat nahneet mm. nikkeli-kadiumakkuja ja nikkeli-metallihybri-
diakkuja, mutta naista on paaosin sahkoautoissa luovuttu niiden painon tai lyhyt-
ikaisyyden vuoksi. Nykyaan suurin osa sahkoautojen akuista on Litium-ioniakkuja
tai litium-rautafosfaattiakkuja. Tulevaisuudessa tullaan varmasti I6ytamaan ym-
paristoystavallisempia vaihtoehtoja esimerkiksi litium-titaaniakuista tai litium-po-

lymeeriakuista. (Motiva n.d.)

Akkuteollisuuden myota sahkoautoista on tullut entista kaytettdvampia. Ne omaa-
vat pidemman toimintasateen ja latauspisteiden verkosto laajenee koko ajan ja
kattaa pian koko Suomen. Kaytettavyys on tehnyt niistd myods yleisempia. Tarjolla
on myods lukuisia erilaisia hybridivaihtoehtoja kevyt- ja lataushybrideista. Myos
hybridikehityksessa akkuteollisuuden nousu on ollut suuri tekija, kun séhkon toi-
mintamatkaa on pystytty kasvattamaan polttoaineen toimintasateen pysyessa sa-
mankaltaisena. Tayssahkoautojen osuus ensirekisterditavista autoista oli vuonna

2021 10,3 % ja lataushybridien osuus 20,5 %, eli yhteensa melkein kolmannes
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ensirekisteroitavista autoista (Autoalan Tiedotuskeskus, 2022). Miksi tavan kulut-
taja sitten investoi sahkoautoon tai ladattavaan hybridiin? Yksi syy on varmasti jo
mainittu tekniikan kehittyminen muodostaen sahkoisesta voimalinjasta varteen-
otettavan vaihtoehdon. Toinen syy on kulutus. CoVid-19 pandemian aikana ben-
siinin ja dieselin hinnat ovat olleet jatkuvassa kasvussa ja viimeistdaan Venajan
hyokattya Ukrainaan 24.2.2022 hinnat pomppasivat pilviin. Markkinoinnissa kay-
tettavat lukemat puhuvat omasta seka kuluttajan lompakon puolesta. Kolmas syy
on ymparistoystavallisyys. Uusiutumattomia energianlahteitd pyritdan alati va-
hentamaan ja sahkoa kyetaan tuottamaan tuuli-, vesi- ja aurinkovoimalla. Kulut-
tajan kaytossa sahkoauto on ymparistoystavallinen, joka ei tuota kayttdon korre-
loivia paastoja, eika autoon tarvitse tankata uusiutumatonta energiaa. Pieni osa
sahkoisen voimalinjan omaavien autojen ensirekisterdinneistd on myds puhtaasti
urheiluautoja, joka perustuu sahkdomoottorin suureen kykyyn tuottaa vaantdémo-
menttia heti likkeellelahddssa. Useampia sahkomoottoreita omaavat urheiluau-
tot kiihtyvat 0—100 km/h kovempaa kuin mikaan ennen kuluttajille saatavilla ole-

vista vaihtoehdoista.

Sahkdautoja tai lataushybrideita markkinoitaessa usein puhutaan auton ominai-
suudesta kyeta hydodyntaa suurempi osuus siihen ladatusta energiasta kuin polt-
tomoottoriauton. Sahkodautoja koskevissa uutisissa ja artikkeleissa mainitaan
hyotysuhteen olevan erittain hyva, jopa 85-90 % luokkaa (Nieminen 2021, Ahl-
nas 2020, Lesonen 2021) Kuitenkin on oltava tarkka lukiessa, minka hyotysuh-
teesta juuri nyt puhutaan. Usein kyseessa on pelkka sahkomoottorin hyotysuhde
ja polttomoottorin hyotysuhdetta esitettdessa huomioon on otettu myds voiman-
siirtolinjojen haviét. Taman opinnaytetydn ensimmainen tavoite oli saada selville
sahkokayttdisen henkildauton todellinen hyotysuhde. Haluttiin saada selville hyo-
tysuhde, joka ilmoitetaan autovalmistajan toimesta koko auton voimansiirto- ja
latausvirtapiireille kaikkien korkeajannitekomponenttien jalkeen. Tahan teoreet-
tiseksi hyotysuhteeksi kutsuttuun lukuun laskettin mukaan myds mekaaninen
hyotysuhde, jotta tiedetdan tosiasiallisesti, kuinka suuri osa autoon ladatusta
energiasta siirtyy tien pintaan, kun komponentteja kaytetdan mahdollisimman te-
hokkaasti. Sama koe tehtiin autolle kdytannossa, jossa mitattiin jannitteen ja vir-
ran kehitysta virtapiireissa eritilanteissa. Naita arvoja verrattiin keskenaan ja tulos

oli kohtuullisen odotettu.
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Kiihdytystestissa, jonka alkuperainen tarkoitus oli osoittaa ajoneuvossa liikkuvan
suurimman virran hetkella sahkokayton hyotysuhde, todettiin, etta vallitsevat hyo-
tysuhteet ovat paremmat kuin odotettiin. Kiihdytysmittausten tarkoitus muuttui
mittaustuloksia analysoitaessa, kun ymmarrettiin, ettd aarimmaisessa kiihdytyk-
sessa kolmivaiheista oikosulkumoottoria pystytaan kayttamaan hetkellisesti yli ni-
mellistehonsa. Tassa mittauksessa huipputeho oli jopa lahes 120 kW, joka on
lahes 60 % tehonylitys n. 0,8 sekunnin ajalta. Yliteholla moottoria kaytettiin viela
toisella vaihteella, mutta kolmosvaihteen kiihdytyksessa ohjausyksikko ei paas-
tanyt moottoria enaa ylitehoiseksi vaan moottorille kulkevan virranarvo laski hie-
man alle 250 A, jolloin moottorista ulostuleva teho on hyvin [ahella nimellistehoa
75 kW.

Laskelmien perusteella odotettiin ajoneuvon suurimman hyotysuhteen olevan vir-
herajoja kunnioittaen tavallisesta Schuko-pistokkeesta ladattuna 10 A virralla
48,06 % ja latausasemalta 16 A virralla ladatessa 47,96 %. Tama arvo sisaltaa
siis koko tehonsiirron kodin pistokerasiasta tiehen valitettavaksi liike-energiaksi.
Hydtysuhde sisaltaa ulkoisen laturin tai/ja latausjohdon, korkeajannitelaturin, oh-
jausyksikon ja invertterin hyotysuhteet seka ajossa kaytettavan korkeajannitepii-
rin, johon kuuluvat invertterin ja sahkoisen moottorin lisaksi mekaanisen voiman-
siirron hydtysuhde. Naista laskelmista kaytettiin myos kaytannon mittausten ana-
lysoinnissa latauksien hyotysuhdetta 83,42 % ja 83,25 % sekd mekaanisen voi-
mansiirron hyotysuhdetta 79,30 %, koska kaytettavissa olevien mittalaitteiden ja
auton tulevaisuuden kaytettavyyden takia ei kyetty mittaamaan kaikissa mahdol-
lisissa komponenteissa ja johtimissa vallitsevia jannitteita. Jannitteiden mittaami-
nen laajemmin olisi vaatinut erityisvalmistetut latausjohdot, joissa on mittauspis-
teet liittimien yhteydessa seka autoon asennettavia erityisvalmistettuja korkea-
jannitejohtimia, joiden jokaisessa liittimessa on jannitemittausmahdollisuus.
Tama olisi tuonut valtavia lisakustannuksia, ja nopea jarjestely mittaustulosten
saamiseksi ei olisi ollut milldan tavalla sahkoturvallinen tai auton tulevaisuuden

kaytettavyyden ja turvallisuuden kannalta edullinen.

Kaytannon kiihdytysmittaustulosten perusteella todettiin, ettd ajoneuvon koko-
naishyotysuhde on virherajoja kunnioittaen korkeampi kuin laskettu: 10 A latauk-

sella 52,01 % ja 16 A latauksella 51,91 %. Mitatut hyétysuhteet on mitattu nimen-
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omaan ajanhetken keskiarvolla, jossa ohjausyksikko ei paastanyt moottoria kay-
maan ylitehoisen eli sen nimellistehon ylapuolella. Mittaus suoritettiin Pirkkalassa
paivasaikaan kuivalla asvaltilla kitkarenkailla, ja vaikka pitoa ei tahtonut ensim-
maisella vaihteella 16ytya, kolmannelle vaihteelle siirryttdessa pito oli jo paras
mahdollinen. Mittausta voidaan pitaa luotettavana jo mittausjarjestelman onnis-
tumisen takia, mutta my0Os teoriatiedon ja kaytannon pienella erolla. Yllattavaa
oli, ettd hyotysuhde oli parempi kuin laskelmissa, vaikka mikali virhearvoja hyo-
dynnetaan, asetelma voi kdantya paalaelleen. Kuten luvussa 1 ja tdman luvun
alussa viitataan lahteisiin, joissa sahkdauton hyotysuhteesta esitetdan ruusui-
sempi kuva kuin se todellisuudessa on. Todellisuudessa kyse on kuitenkin siita,
etta asioista kerrotaan se mita halutaan lukijan saavan tietaa tai ymmartaa.
Naissa viitatuissa lahteissa on haluttu esittda sahkomoottorin suurta etua hyoty-
suhteen vertailussa polttomoottoriin, joka on joka tapauksessa merkittava. Kulut-
tajan olisi sahkdautoa ostaessa kuitenkin hyva olla tietoinen faktoista, joita tas-
sakin opinnaytetyossa on esitetty seka laskelmin, etta mittauksin. Tulokset kerto-
vat, ettd autoon ladatusta energiasta hieman yli puolet paatyvat autoa eteenpain
vievaksi energiaksi, mikali autolla ajetaan ilman ilmastointia, lammitysta ja muuta
mukavuuslaitteistoa. Mikali kaytetaan edella mainittuja laitteita, hyotysuhde huo-

nonee entisestaan.

Vaikka sahkoautolla taman tutkimuksen perusteella on paljon huonompi hyoty-
suhde, kun annetaan olettaa, taytyy muistaa, ettd n. 52 % hyo6tysuhde on silti
paljon korkeampi kuin polttomoottorin vastaava hyotysuhde. Polttomoottorin hyo-
tysuhteessa voidaan taydessa kiihdytyksessa paasta prototyyppimoottoreilla 1a-
hes samaan hyotysuhteeseen (Jalovaara 2021), johon ei ole huomioitu voiman-
siirtohavioita. Parhaassakin tapauksessa sahkoauto voittaa polttomoottoriauton
hyotysuhteessa aina. Sahkomoottorikayttdisen ajoneuvon suurin etu on sen kau-
punkikaytettavyys, jossa se pystyy hyddyntdmaan jarrutusten hukkaenergiaa.
Tama rekuperoinniksi tai regeneroinniksi kutsuttu tapahtuma oikeastaan hyddyn-
taa ajoneuvon sahkomoottoria generaattorina, jolloin se liike-energiaa ladatak-
seen akkua enne hydraulijarrujen kytkemista. llman muuta vaadittavan hidastu-
vuuden kasvaessa jarjestelma kytkee hydraulijarrut kayttédn ajoneuvon turvalli-
suuden takaamiseksi, mutta kaupunkiajossa kaytettava moottorijarruttaminen ja

kevyt hidastaminen hoidetaan taysin rekuperoinnilla. Rekuperoinnin tuottama yli-
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voimaisuus kaupunkiajossa kay ilmi taman tutkimuksen puitteissa tehdyista toi-
mintamatkatesteista. Kun muunnetaan bensiinilla ja sahkolla kaytetyt energiat
kulutuskeskiarvoiksi 100 km matkalle, on ero selva. Maantieajossa sahkoauton
pihiys ei paase oikeuksiin suurissa nopeuksissa vaadittujen korkeiden ja pitkien
virta-arvojen vuoksi, vaikka matka-ajo nain lyhyellda matkalla kuluttaa energiaa
jopa 46,7 % vahemman kuin polttomoottori. Kaupunkiajossa ero on valtava, jopa
78,7 %. Kuin polttomoottoriauto, joka kuluttaa kaupunkiajossa n. 3,0 1/100 km,
joka olisi ennenkuulumatonta. Nain raju ero sahkdkayttdisen ja polttomoottori-
kayttdisen ajoneuvon valille saadaan ennen kaikkea sahkokayton hyotysuhteella,
mutta myos rekuperoinnilla, jossa pystytaan hyodyntamaan jo tehtya liike-ener-
giaa. Polttomoottorikaytdossa energiaa ei pystyta hyddyntamaan takaisin enaa mi-
tenkaan — ainoastaan katkaisemalla polttoainesyottdé moottorijarrutuksen ajaksi,

joka sekaan ei tuota energiaa takaisin.

Opinnaytetyossa laskettiin myos hyotysuhde pelkalle rekuperointiprosessille
seka talla energialla ajettu kokonaishyotysuhde. Hydtysuhteen lopputulosta ana-
lysoitaessa on muistettava, etta tuotettu energia on peraisin samasta akusta, jo-
hon energiaa nyt ladataan. Kun ilmoitetaan, etta rekuperoinnin hyotysuhde on
44,55 % se ei tarkoita, etté rekuperoinnilla olisi huono hyétysuhde, vaan etta jo-
kaisessa jarrutuksesta, jossa hyddynnetaan rekuperointia, pystytdan hyodynta-
maan 44,55 % takaisin tuotettavaksi energiaksi. Rekuperoinnin hyoétysuhdetta
laskee erityisesti invertterin hyotysuhde, joka on paljon matalampi kuin ajotapah-
tumassa. Tama johtuu yksinkertaisesti prioriteeteista, jonka karjessa on ajota-
pahtuma ja toissijaisena asiana on toive, etta liike-energiasta kyettaisiin hyddyn-
tda mahdollisimman paljon hukkaenergiaa takaisin varastoon. Invertterin toimin-
taa olisi voitu analysoida tarkemminkin, mutta kytkentakaavioita ei luovutettu
merkkihuollosta taman tutkimuksen kayttoon, joten asian kasittely jaa arvioiksi ja
olettamuksiksi. Mikali ajoneuvoa kayttaa henkild, joka ajaa maantieajoa siina
maarin, ettd akusto on tdynna ennen kaupunkiin siirtymista, on kaupunkiajo tay-
sin ilmaista. Rekuperaatioenergialla ajettaessa hyétysuhde on alhainen 27,78 %,
mutta tarkasteluvali ei taaskaan huomioi ladattavan energian alkuperaa. Reku-
peroinnin hyodtysuhteet ottavat huomioon ainoastaan rekuperaatiovirtapiirin ja
sen hyotysuhteen. Vaikka rekuperaation hyotysuhde on alhainen, se on merkit-

tavasti tavallista pistokelataamista nopeampaa. Rekuperaatiossa akustolle kul-
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kee yli kymmenkertainen virtamaara samalla jannitteelld, joten kaikki jarru-
tusenergia kannattaa ottaa talteen. Tavallisesta Schuko-pistotulpasta GTE latau-

tuu tyhjasta tayteen 3 h 45 min.

Olennainen osa, joka tutkimuksista puuttuu taysin, on akuston sisdinen resis-
tanssi. Tata tietoa ei ollut missaan saatavilla, eika sen mittaaminen tassa tutkimi-
sessa ollut mahdollista. Kuten luvussa 2 on kerrottu, akuston resistanssi on riip-
puvaista niista materiaaleista, joista akusto on valmistettu, mutta etenkin [ampo-
tilasta. Akuston resistanssi heikentaa koko ajoneuvon hyotysuhdetta muutamilla
prosenttiyksikdilla. Suuren vaikutuksen akuston resistanssi aiheuttaa, kun tarkas-
tellaan virran kulkua. Ladattavasta virrasta syntyy jannitehavidita ennen kennoon
siirtymista ja purkautuvasta energiasta syntyy jannitehavioita, jolloin resistanssi
kertautuu. Myoskaan tarkkoja juuri tahan autoon tarkoitettuja kytkentakaavioita ei
saatu useista yrityksista huolimatta, jolloin komponenttien toiminta perustui pit-
kalti kirjallisuuslahteisiin, joista varmasti suurimpana Lauri Hietalahden kirjoit-
tama kirja: Sahkokaytto- ja hybriditekniikka ajoneuvo- ja tydkonekayttodon. Tama

Kirja oli tassa opinnaytetydssa painonsa arvosta kultaa.

Lahteita tahan opinnaytetyohon kuuluu paljon. Kuitenkin useat sahkoautoihin liit-
tyvat ilmiot ovat edelleen salaisuuksia vallitsevan kilpailutilanteen takia, jolloin va-
lilla tiedon I6ytadminen oli erittain vaikeaa. Lahdemateriaalina pyrittiin kayttdamaan
mahdollisimman paljon kirjalahteita, kuten: Airila, M., Karjalainen, J. A., Manto-
vaara, U., Nurmi, L., Ranta, A. & Verho, A. 1985, Hietalahti, L. 2011, Korpinen,
L. 2008a, Korpinen, L. 2008b, Tekniikan kaavasto, Robert Bosch GmbH. 2018 ja
Salo, P. 1992. Naita lahteita voidaan pitaa kaytannossa taysin luotettavina, kun
kyseessa on yleista tietoa, joka ei juuri ole vanhentunut kymmenissakaan vuo-
sissa. Vaikka materiaali olisi iakasta, on kyetty hydodyntamaan niita kohtia, joissa
toiminta ei ole muuttunut, kuten transistorin toiminta invertterissa. Niilta osin, kun
kirjalahteita ei 10ytynyt, turvauduttiin erilaisiin tutkimuksiin tai kouluprojekteihin,
kuten: Ahtela, J., Hirsimaki, K. & Pihigren, P. 1998, Argillander, J. 2015, Geringer,
B. & Tober, K. 2012 ja opetusmateriaali SFS6002 sahkoturvallisuuskoulutuk-
sesta. Tutkimustietoa ei voida suoraan pitaa luotettavana, mutta naita lahteita
uskallettiin kayttaa, koska huomattiin niiden olevan linjassaan muiden lahteiden

arvojen kanssa. Mikali lahteiden arvot olisivat massasta poikkeavia, olisi syyta
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tarkastella kumpaakin osapuolta, mika erottaa luvut toisistaan. Tutkimustieto ei

aina ole luotettavaa, mutta tahan on poimittu vain tarkastuksen kestavia arvoja.

Opinnaytetyossa haluttiin kayttaa myos keskustelua herattavia arvoja, ja arvoja,
joilla heratetaan lukijan mielenkiinto. Nailla tarkoitetaan lIahinna yleisessa keskus-
telussa ja verkkolehdissa esiintyvia arvoja, jotka saattavat sisaltaa oikeita ja vaa-
ria elementteja, mutta eivat ole valttamattaan suoraan kaytettavissa olevaan tie-
toa. Tallaisia lahteita olivat mm verkkolehdet ja erilaiset artikkelit, kuten: Ahlnas,
S. 2020, Bellis, M., Choubey, V. 2020, Jalovaara, T. 2021, Lesonen, P. 2021 ja
Nieminen, J. 2021. Nama lahteet ovat suoranaisesti epaluotettavia, mutta kriitti-
sesti ajateltuna niissa voi olla jotain peraakin. Esimerkiksi historiatiedot tasmasi-
vat muiden lahteiden kanssa, mutta eritahojen kirjoitukset sahkdauton hyotysuh-
teesta luovat lukijalle hyvin ristiriitaisen ja sekavan kuvan sahkodauton kyvysta
hyodyntaa energiaa. Nama artikkelit otettiin lahteeksi, jotta kuva pystyttiin valitta-

maan tahan tutkimukseen.

Lahteena kaytettiin myos artikkeleita tai tiedotteita, jotka ovat luotettavia niiden
julkaisupaikan tai tekijan koulutus tai kokemustaustan puolesta. Tallaisia lahteita
olivat mm.: Autoalan Tiedotuskeskus. 2022, Bryan, O. 2019, Gedeon, M. 2009,
Linja-aho, V. 20214, Linja-aho, V. 2021b ja X-Engineer n.d. Lisaksi kaytettiin ylei-
sinformatiivisia lahteita ja tiedotteita, joissa ilmoitetaan lukuarvoja. Myds naita
lahteita voidaan pitaa kohtuullisen luotettavana ja niiden paikkaansa pitavyys on
jalleen tarkastettu muiden vastaavien tiedoilla. Naita lahteita olivat: Automotive
data Ltd. n.d, Elfa Distrelec, 2022, Huuskonen, J, Motiva Oy. n.d, Motiva Oy. n.d,
St1. 2022 ja Toyota. 2017. Tata opinnaytetyota ei olisi pystytty suorittamaan il-
man Volkswagen AG 2014a ja Volkswagen AG 2014b lahteita, joiden sisaltamat
tiedot eivat ole yleisessa jakelussa. llman naita mittauksia ei olisi pystytty suun-
nittelemaan niin hyvin seka turvallisesti. Lahteet ovat todella luotettavia, koska

tiedostoja kaytetdan ajoneuvoa huoltavien mekaanikkojen koulutukseen.

Tyon ensimmainen tavoite oli maarittaa jannitetta ja virtaa mittaamalla sahko-
kayttdisen ajoneuvon hydtysuhde, jossa onnistuttiin hienosti. Kuten mainittua
saadut arvot ovat luotettavia laskettujen arvojen pieneen eroon vedoten. Sahko-

kayttoisen auton parhaaksi hyotysuhteeksi mittauksissa saatiin 10 A latauksella
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52,01 % (- 10,34 ... + 5,77 %), joka eroaa lasketusta vastaavasta vain muuta-
mia prosenttiyksikoita: 48,06 % (£ 7,75 %).

Tyon toinen tavoite oli tuottaa pohjatutkimus ja selvittaa edellytyksia tulevaisuu-
dessa Tampereen Ammattikorkeakoulun autolaboratoriossa suoritettavaan labo-
ratoriotyohon. Koululta 10ytyy tydhon vaadittavat mittalaitteet Data Logger ja
VCDS jo entuudestaan, mutta hydtysuhde olisi helpompaa maarittda RotoTest -
dynamometrilla sisatiloissa, jolloin valtytaan sutimiselta ja liikenteen sekaan me-
nemiselta. Talla hetkellda RotoTest -dynamometri ei ole sdhkbautoyhteensopiva.
Laboratoriomittauksia varten olisi myos hyva valmistaa laturi, jolla voidaan mitata
latauksen hyotysuhde ja sijoittaa virta- ja jannitemittarit myos auton latausjarjes-
telmaan. Myos ajonaikaisen virtapiirin tihedmpi anturoiminen ei ole pahaksi tar-
kempia tutkimustuloksia varten. Tama vaatii erikoisvalmisteiset korkeajannitejoh-
timet jannitemittausmahdollisuudella. Mikali ajoneuvo kytketaan Rototest -dyna-
mometriin, pystytaan mittaamaan moottorin tuottamaa tehoa, jolloin voidaan huo-
mata tarkemmin ajanhetki, jolla moottorin nimellisteho toteutuu. Tama helpottaa
hyotysuhteen ja tehokertoimen laskemista. Mikali sahkéauton hyotysuhdetta pys-
tytaan tutkimaan jatkossa jarjestelmallisemmin, se luo alan opiskelijoille valtavan
ennakkotietamyksen sahkoautoista. Tama opinnayte tuotti varmasti paljon dataa,
jota voidaan hyddyntaa laboratoriomittauksia varten. Koululta I6ytyvan sahkokon-
versioauton valmistuessa mittaukset muuttuvat entista helpommiksi, kun mittaus-
pisteet voidaan luoda kiinteiksi ja ne ovat paremmin saatavilla. Talldin hyotysuh-
teen maarittaminen on samansuuruinen operaatio kuin mika tahansa muu labo-

ratoriotyo.

Tama opinnaytetyo on toteutettu Henry Fordin saation tuella, jonka pyrkimys on
tuottaa Renault Twingo -sahkokonversioautosta laajasti laboratorioissa hyodyn-
nettava ajoneuvo. Mielestani hyotysuhteen maarittamiseen sahkokonversioauto

on paras mahdollinen vaihtoehto kouluymparistossa.
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LITTEET
Liite 1: Kiihdytysmittauksen jannitedata (VCDS)
1(3)

Monday,14, March,2022,14:57:04:40884-VCID:65CAABF664FE72A751-8030,VCDS
Version: Release 22.3.0 (x64),Data version: 20220225 DS336.1

04E 906 023 AG, ADVMB,R4 1.4 TFS H22 3382,
,,G100,F0,G289,F0,G376,F0,G000,F0,G000,F0,G000,F0,G000,F0,G000,F0,G000, FO,
G000,F0,G000,F0,G000,FO0,

Marker, TIME,Loc. IDEO0657,TIME,Loc. IDE05220,TIME,Loc. IDE06972,,,,,,11ssss11111
,STAMP,Hybrid battery voltage,STAMP,Electric drive voltage: actual va-
lue,STAMP,High-volt. battery: charge state: abs. value,,,,,,,,.111170001s
,0.01,379.00,0.22,377.50,0.45,85.09,,,,11111511150111»
,0.67,379.25,0.89,377.50,1.11,85.09,,,,,11s1011000111»
,1.34,379.25,1.54,377.50,1.76,85.09,,,,,111151115s111»
,1.98,379.25,2.19,377.50,2.41,85.09,,,,111s0000000r
,2.62,379.00,2.83,377.50,3.05,85.09,,,,,11115s115511»
,3.27,379.00,3.49,377.25,3.72,85.09,,,,,1001001000102
,3.94,377.75,4.17,376.25,4.39,85.09,,,,,11105111550105
,4.61,378.00,4.83,376.25,5.05,85.09,,,,,1111011150111»
,5.27,377.75,5.49,376.25,5.72,85.04,,,,,,11111111109
,5.95,378.00,6.16,376.50,6.38,85.04,,,,,,1115111550115
,6.59,378.25,6.80,376.75,7.02,85.04,,,,,1111001150111»
,7.24,378.50,7.45,376.75,7.66,85.04,,,,,111011100111»
,7.88,379.00,8.10,377.50,8.32,85.04,,,,,11115s1155111»
,8.54,379.00,8.76,377.25,8.99,85.04,,,,,,1115s115511»
,9.20,379.00,9.42,377.25,9.63,85.04,,,,,11100111050105
,9.84,379.00,10.05,377.25,10.26,85.04,,,,,1115551111122»
,10.49,379.00,10.71,377.50,10.92,85.04,,,,,,115s115s1152»
,11.15,379.00,11.37,377.50,11.59,85.04,,,,,,115111501052s
,11.80,379.00,12.03,377.50,12.25,85.04,,,,,1115s115s1152»
,12.46,379.00,12.68,377.50,12.89,85.04,,,,,,111501105505
,13.11,379.00,13.33,377.50,13.56,85.04,,,,,,11511551102»
,13.77,379.00,13.99,377.50,14.21,85.04,,,,,1115s115s1192»
,14.42,379.00,14.65,377.50,14.87,85.04,,,,,1115s1153110»
,15.07,379.00,15.27,377.50,15.48,85.04,,,,,,,11111111110s
,15.70,378.75,15.93,377.50,16.13,85.04,,,,,,,10110001001»
,16.34,379.00,16.55,377.50,16.76,84.99,,,,,1115s1155110»
,17.00,379.00,17.21,377.50,17.43,84.99,,,,,1115s115s1192»
,17.64,378.75,17.85,377.50,18.07,84.99,,,,,1115s1155110»
,18.28,379.00,18.50,377.50,18.72,84.99,,,,,1110s1100110m»



,18.92,379.00,19.13,377.50,19.35,84.99,,,,,,111100501110»
,19.55,379.00,19.76,377.50,19.99,84.99,,,,,,111111155s11»
,20.20,379.00,20.42,377.50,20.63,84.99,,,,,1111101500110»

,20.84,379.00,21.05,377.50,21.26,84.99,,,,,,111011100011»
,21.49,378.75,21.70,377.50,21.92,84.99,,,,,,11111115001»

,22.14,379.00,22.36,377.50,22.57,84.99,,,,,11ss11s010m1
,22.79,379.00,23.01,377.50,23.25,84.99,,,,.11s1101000
,23.46,379.00,23.67,377.50,23.89,84.99,,,,,1111s 11501001
,24.10,379.00,24.32,377.50,24.52,84.99,,,,,111 111 rsr10m1
,24.74,379.00,24.95,377.50,25.17,84.99,,,,,1111ss11501m
,25.39,379.00,25.61,377.50,25.83,84.99,,,,,11111s 11501001
,26.05,379.00,26.27,377.50,26.50,84.99,,,,,1111 11011000
,26.71,379.00,26.93,377.50,27.15,84.99,,,,,111s11s0r0m1
,27.37,379.00,27.59,377.50,27.81,84.99,,,.,,11 111111011001
,28.03,379.25,28.26,377.50,28.50,84.99,,,,.,11 11100000
,28.69,379.00,28.91,377.50,29.13,84.99,,,,,.11111 11001000
,29.35,379.25,29.57,377.50,29.80,84.99,,,,.,1111s11s11m
,30.03,379.00,30.25,377.50,30.44,84.99,,,,,11111 11011001
,30.65,379.00,30.88,377.50,31.09,84.99,,,,,.11111 11011001
,31.31,379.00,31.53,377.50,31.76,84.99,,,,,,111s11s01001
,31.99,379.00,32.20,377.50,32.42,84.99,,,,,1111 11501001
,32.64,379.00,32.86,377.50,33.08,84.99,,,,,.11111 11501001
,33.30,379.00,33.52,377.50,33.74,84.99,,,.,,.11111 011001
,33.95,379.00,34.17,377.50,34.39,84.99,,,,,11 1111011001
,34.60,379.00,34.81,377.50,35.03,84.99,,,,.,1111s0151001
,35.26,379.00,35.49,377.50,35.71,84.99,,,,,1111ss11s01001
,35.93,379.00,36.15,377.50,36.37,84.99,,,,,1111s 11505000
,36.59,379.00,36.81,377.50,37.03,84.99,,,,,11111 11011001
,37.26,379.00,37.49,377.50,37.70,84.99,,,,,11 111111011001
,37.92,379.00,38.14,377.50,38.36,84.99,,,,,111111 11501001
,38.58,379.00,38.80,377.50,39.01,84.99,,,,,1111s11s01001
,39.24,379.00,39.45,377.50,39.67,84.99,,,,,11 111111011001
1,39.90,379.00,40.10,377.50,40.31,84.99,,,,.1 1111 1100rs0r
,40.53,379.00,40.75,377.50,40.97,84.99,,,,,1111ss11s11001
,41.17,377.00,41.39,374.25,41.61,84.94,,,,,1111 00100

2(3)
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,41.83,366.00,42.05,356.50,42.27,84.94,,,,,,1 s ss0s0ms
142.49,361.25,42.71,355.25,42.92,84.83,,,,1 s s000m

,43.13,349.25,43.35,346.50,43.57,84.54,,,,,,111111000110»
,43.78,356.75,44.00,349.75,44.23,84.54,,,,,1111111000111»

,44.44,345.50,44.65,344.75,48.87,84.28,,,,,1 s iers0s
,45.09,372.50,45.31,373.00,45.53,84.09,,,,,11111 11011001
,45.76,379.25,45.99,376.75,46.21,84.09,,,,,11 1111011001
,46.43,375.75,46.65,374.25,46.89,84.14,,,,,1111s11s01001
,47.10,377.50,47.31,375.50,47.53,84.14,,,,,,11ss11s010m1
,47.76,376.50,47.99,374.25,48.20,84.14,,,,,,1 1111011001
,48.42,376.50,48.64,374.50,48.86,84.14,,,,,11111115010m1
,49.08,376.75,49.29,375.00,49.50,84.14,,,,,11111111s010m1
,49.71,376.75,49.92,374.75,50.14,84 14,00
,50.36,376.50,50.57,375.00,50.78,84.14,,,,,1111111s0r0m1
,51.01,376.75,51.25,375.00,51.46,84.14,,,,,11 11111001000
,51.67,376.75,51.90,375.00,52.13,84.14,,,,,,11 1111011001
,52.35,376.75,52.57,375.25,52.79,84.14,,,,,11 1111501001
,53.02,376.75,53.25,375.25,53.46,84.14,,,,.,.01111ss10ms
,53.67,377.00,53.89,375.25,54.11,84.14,,,,,1111s 11501001

3(3)
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Liite 2: Rekuperaatiomittauksen jannitedata (VCDS)
1(2)

Monday, 14,March,2022,16:09:28:40884-VCID:65CAABF664FE72A751-8030,VCDS
Version: Release 22.3.0 (x64),Data version: 20220225 DS336.1

04E 906 023 AG,ADVMB,R4 1.4l TFS H22 3382,
,,G100,F0,G289,F0,G376,F0,G000,F0, G000, FO, G000, FO,GO00, FO,G000, FO,G000, FO,GO
00,F0,G000,F0,G000, FO,

Marker, TIME,Loc. IDEO0657,TIME,Loc. IDE05220,TIME,Loc. IDEO6972,,,,,,,,1s1s1ss2s»
,STAMP,Hybrid battery voltage, STAMP, Electric drive voltage: actual
value,STAMP,High-volt. battery: charge state: abs. value,,,,,,,,,s,s1s7172»
VI
,0.43,311.50,0.01,317.75,0.22,32.84,,,,,,,1s115101072»
,1.09,309.00,0.65,308.50,0.87,32.59,,,,,,,1s115101072»
,1.74,314.00,1.31,305.75,1.52,32.18,,,,,,,,s1s5121272»
,2.39,324.75,1.96,313.75,2.18,32.18,,,,,,,1s111111072»
,3.04,328.50,2.60,328.50,2.82,31.89,,,,,,,7s111111272»
,3.70,327.00,3.26,324.75,3.48,31.79,,,,,111s111121012»
,4.32,330.25,3.91,329.25,4.11,31.79,,,,,111s119101012»
,4.98,325.75,4.54,328.50,4.76,31.73,,,,,111s111101072»
,5.64,328.75,5.20,329.50,5.42,31.64,,,,,1,1s111101072»
,6.26,330.75,5.84,328.75,6.05,31.64,,,,,,,1s111101072»
,6.90,325.25,6.47,325.75,6.68,31.59,,,,,,,1s115111072»
,7.54,320.75,7.11,320.75,7.32,31.49,,,,,,,1s111121072»
,8.18,324.75,7.76,319.00,7.97,31.49,,,,,,11s111101072»
,8.81,326.75,8.39,323.50,8.60,31.29,,,,,,,7s515121072»
,9.47,329.00,9.02,325.25,9.25,31.18,,,,,,,1s1s1101072»
,10.10,328.50,9.67,326.75,9.89,31.18,,,,,,,,11s1s11112»
,10.76,322.75,10.32,329.75,10.54,31.14,,,,,,,11151s51s12»
,11.42,327.00,10.98,328.25,11.20,31.14,,,,,,,,15151s722»
,12.06,339.00,11.64,327.75,11.85,31.04,,,,,,111151151s12»
,12.71,340.75,12.27,340.25,12.49,31.04,,,,,,1115111s722»
,13.37,337.25,12.93,336.25,13.15,31.04,,,,,,,,151s1s72»
,14.01,340.25,13.59,336.75,13.80,31.09,,,,,,,,515111s722s
,14.64,340.50,14.22,339.50,14.42,31.09,,,,,,11515111s12»
,15.30,339.25,14.86,338.75,15.08,31.09,,,,,,,115111s722»
,15.95,312.75,15.52,335.00,15.74,31.14,,,,,,1,1111110122»
,16.60,309.00,16.17,309.50,16.38,30.94,,,,,,,s1151s51s12»
,17.26,309.50,16.82,306.75,17.04,30.94,,,,,,11111111s722»
,17.90,308.00,17.48,306.00,17.69,30.54,,,,,,1s1151151s12»
,18.56,307.25,18.12,305.00,18.34,30.13,,,,,,,,5151s1s722
,19.22,306.25,18.78,304.25,19.00,30.13,,,,,,,,,151s51s22»



,19.87,305.25,19.44,303.25,19.65,29.74,,,,,111s11ss15000»
,20.53,304.75,20.09,302.75,20.31,29.49,,,.,,,11s11s110000»
,21.18,304.00,20.74,302.25,20.96,29.49,,,,,,11111s115000»
,21.83,304.00,21.40,301.50,21.62,29.08,,,,,111s11s115010»
,22.48,303.25,22.04,301.00,22.26,28.84,,,,,111s115110000»
,23.11,302.50,22.69,300.75,22.90,28.84,,,,,111s115110000»
,23.77,302.00,23.32,300.00,23.54,28.44,,,,,,11111s1150001
,24.43,301.75,23.99,299.75,24.21,28.44,,,,,,11111s10000s
,25.09,301.00,24.65,299.00,24.87,28.08,,,,,111111s115110»
,25.74,300.75,25.31,298.75,25.52,27.84,,,,1111s110010000s
,26.40,300.50,25.97,298.00,26.19,27.84,,,,,111s115110010»
,27.04,299.75,26.62,297.75,26.83,27.44,,,,,1111110s00001
,27.68,299.50,27.26,297.25,27.47,27.09,,,,1111s110s10000s
,28.32,298.75,27.89,296.75,28.10,27.09,,,,1111s110110000s
,28.97,298.25,28.54,296.50,28.76,26.79,,,11111s110s100001
,29.62,309.25,29.18,296.00,29.40,26.39,,,,,,11111s11011»
1,30.28,336.25,29.84,324.00,30.06,26.39,,,,,,11111s11s010s
,30.93,344.00,30.50,341.25,30.72,26.29,,,,,111111s11011»
,31.59,345.25,31.15,343.25,31.37,26.48,,,,,,11111s11001»
,32.23,344.25,31.81,345.00,32.02,26.48,,,,,,11111s110010»
,32.89,342.50,32.45,341.00,32.67,26.69,,,,,,11111s11211»
,33.54,342.75,33.10,341.50,33.32,26.79,,,,1111s11s11000s
,34.20,334.75,33.77,342.00,33.98,26.79,,,,1111s11s11001»
,34.86,333.25,34.42,330.50,34.64,26.89,,,,,,11111111011»
,35.52,333.50,35.08,332.75,35.29,26.89,,,,,,11s11s11511»
,36.17,334.25,35.73,332.00,35.95,26.89,,,,,,11s11s115010»
,36.83,324.75,36.39,329.25,36.61,26.89,,,,,11111s110111»



Liite 3: Kiihdytysmittauksen virtadata (Logger)

Time Voltage 0
14:57:48,795 3,923914
14:57:48,796 3,628256
14:57:48,797 4,383827
14:57:48,798 4,022467
14:57:48,799 4,252424
14:57:48,800 3,989616
14:57:48,801 3,858213
14:57:48,802 3,234045
14:57:48,803 3,792511
14:57:48,804 4,022467
14:57:48,805 3,956765
14:57:48,806 4,186722
14:57:48,807 4,022467
14:57:48,808 3,693958
14:57:48,809 3,496852
14:57:48,810 3,332598
14:57:48,811 3,825362
14:57:48,812 3,891063
14:57:48,813 3,496852
14:57:48,814 3,628256
14:57:48,815 3,234045
14:57:48,816 3,858213
14:57:48,817 3,595405
14:57:48,818 3,365449
14:57:48,819 3,3983

14:57:48,820 3,299747
14:57:48,821 3,661107
14:57:48,822 3,332598
14:57:48,823 3,266896
14:57:48,824 3,661107
14:57:48,825 3,3983

14:57:48,826 3,529703
14:57:48,827 3,365449
14:57:48,828 3,266896
14:57:48,829 3,3983

Voltage 1
1,197288
0,671673
0,080357
0,573121
0,638822
0,90163
0,310313
-0,018196
1,098735
0,17891
0,17891
0,277462
0,310313
0,507419
0,277462
0,507419
1,230139
0,605971
-0,083898
0,54027
0,54027
0,507419
0,671673
-0,248152
0,737375
0,244611
0,310313
0,507419
0,507419
1,26299
0,54027
0,408866
0,638822
0,080357
0,244611

1 (86)

Time Voltage_0 Voltage 1
14:57:48,830 3,661107 0,310313
14:57:48,831 3,595405 0,17891

14:57:48,832 2,839834 0,343164
14:57:48,833 3,332598 0,638822
14:57:48,834 3,562554 0,277462
14:57:48,835 3,464001 0,770226
14:57:48,836 3,365449 0,54027

14:57:48,837 3,726809 0,605971
14:57:48,838 3,036939 0,376015
14:57:48,839 2,905536 0,343164
14:57:48,840 3,168343 0,90163

14:57:48,841 3,365449 -0,281003
14:57:48,842 3,628256 0,408866
14:57:48,843 3,595405 0,21176

14:57:48,844 3,201194 0,21176

14:57:48,845 3,595405 -0,346705
14:57:48,846 3,661107 0,047506
14:57:48,847 3,496852 0,343164
14:57:48,848 3,431151 -0,543811
14:57:48,849 3,036939 0,146059
14:57:48,850 3,365449 -0,281003
14:57:48,851 3,891063 -0,215302
14:57:48,852 2,70843  0,376015
14:57:48,853 2,971238 -0,445258
14:57:48,854 2,379921 0,310313
14:57:48,855 2,314219 -0,051047
14:57:48,856 2,577027 0,080357
14:57:48,857 3,365449 0,113208
14:57:48,858 3,464001 -0,905171
14:57:48,859 3,693958 -0,346705
14:57:48,860 3,496852 -0,182451
14:57:48,861 3,496852 0,474568
14:57:48,862 3,661107 0,080357
14:57:48,863 3,365449 0,244611
14:57:48,864 2,905536 -0,412407

79



Time
14:57:48,865 3,595405
14:57:48,866 3,693958
14:57:48,867 2,938387
14:57:48,868 3,234045
14:57:48,869 2,971238
14:57:48,870 3,792511
14:57:48,871 3,595405
14:57:48,872 3,431151
14:57:48,873 3,75966

14:57:48,874 3,201194
14:57:48,875 3,661107
14:57:48,876 3,595405
14:57:48,877 4,088169
14:57:48,878 3,595405
14:57:48,879 3,792511
14:57:48,880 3,464001
14:57:48,881 3,825362
14:57:48,882 3,792511
14:57:48,883 3,792511
14:57:48,884 3,595405
14:57:48,885 4,350976
14:57:48,886 4,449529
14:57:48,887 3,135492
14:57:48,888 3,266896
14:57:48,889 3,628256
14:57:48,890 3,956765
14:57:48,891 3,75966

14:57:48,892 4,022467
14:57:48,893 4,285274
14:57:48,894 4,48238

14:57:48,895 4,153871
14:57:48,896 3,891063
14:57:48,897 3,891063
14:57:48,898 3,595405
14:57:48,899 3,365449

Voltage_0 Voltage 1

0,474568
0,408866
0,310313
0,146059
-0,182451
1,098735
1,033033
-0,313854
0,343164
0,146059
0,704524
0,54027
-0,051047
0,113208
0,573121
0,934481
-0,248152
-0,478109
0,21176
0,704524
0,376015
-0,281003
-0,248152
0,21176
0,376015
0,21176
0,310313
0,17891
0,54027
-0,51096
0,507419
0,737375
0,54027
-0,313854
0,244611

Time Voltage 0
14:57:48,900 3,989616
14:57:48,901 3,693958
14:57:48,902 4,088169
14:57:48,903 3,858213
14:57:48,904 3,726809
14:57:48,905 3,792511
14:57:48,906 3,529703
14:57:48,907 4,449529
14:57:48,908 4,022467
14:57:48,909 3,562554
14:57:48,910 3,661107
14:57:48,911 4,12102
14:57:48,912 3,496852
14:57:48,913 4,055318
14:57:48,914 3,299747
14:57:48,915 3,496852
14:57:48,916 3,299747
14:57:48,917 3,693958
14:57:48,918 3,266896
14:57:48,919 4,186722
14:57:48,920 3,06979
14:57:48,921 4,055318
14:57:48,922 3,693958
14:57:48,923 2,905536
14:57:48,924 3,299747
14:57:48,925 3,234045
14:57:48,926 3,004089
14:57:48,927 2,839834
14:57:48,928 3,693958
14:57:48,929 2,872685
14:57:48,930 3,234045
14:57:48,931 3,693958
14:57:48,932 3,365449
14:57:48,933 2,839834
14:57:48,934 3,3983
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2 (86)

Voltage_1
0,573121
0,934481
0,21176
0,21176
0,408866
0,90163
0,671673
0,507419
0,080357
0,047506
0,803077
1,131586
0,967332
0,737375
0,605971
0,967332
0,737375
1,427244
1,033033
0,605971
0,967332
0,803077
-0,1496
0,835928
1,033033
0,54027
0,704524
1,131586
0,507419
0,277462
0,671673
1,131586
0,408866
0,014655
0,277462



Time
14:57:48,935 3,989616
14:57:48,936 2,609878
14:57:48,937 3,825362
14:57:48,938 2,70843
14:57:48,939 3,365449
14:57:48,940 3,299747
14:57:48,941 2,741281
14:57:48,942 3,661107
14:57:48,943 3,102641
14:57:48,944 3,628256
14:57:48,945 3,332598
14:57:48,946 3,266896
14:57:48,947 2,70843
14:57:48,948 3,06979
14:57:48,949 2,938387
14:57:48,950 3,06979
14:57:48,951 3,628256
14:57:48,952 3,365449
14:57:48,953 3,628256
14:57:48,954 3,792511
14:57:48,955 3,004089
14:57:48,956 3,036939
14:57:48,957 3,693958
14:57:48,958 2,839834
14:57:48,959 2,511325
14:57:48,960 3,628256
14:57:48,961 3,431151
14:57:48,962 2,839834
14:57:48,963 3,036939
14:57:48,964 3,3983
14:57:48,965 3,464001
14:57:48,966 3,266896
14:57:48,967 3,06979
14:57:48,968 3,661107
14:57:48,969 3,365449

Voltage_0 Voltage 1

0,835928
0,21176
-0,773767
0,047506
-0,182451
0,080357
-0,215302
-0,051047
0,047506
0,080357
0,17891
0,934481
0,014655
-0,116749
-0,313854
0,737375
-0,51096
-0,182451
0,770226
-0,248152
0,17891
0,21176
0,605971
0,014655
0,047506
0,047506
0,868779
-0,182451
-0,1496
0,113208
-0,083898
0,408866
0,573121
-0,083898
0,21176

Time Voltage 0
14:57:48,970 3,365449
14:57:48,971 3,266896
14:57:48,972 3,628256
14:57:48,973 3,825362
14:57:48,974 4,219573
14:57:48,975 3,858213
14:57:48,976 3,496852
14:57:48,977 3,792511
14:57:48,978 3,464001
14:57:48,979 4,022467
14:57:48,980 4,088169
14:57:48,981 3,923914
14:57:48,982 4,055318
14:57:48,983 3,496852
14:57:48,984 3,792511
14:57:48,985 3,825362
14:57:48,986 4,186722
14:57:48,987 3,562554
14:57:48,988 3,3983
14:57:48,989 3,693958
14:57:48,990 3,75966
14:57:48,991 3,956765
14:57:48,992 4,12102
14:57:48,993 4,153871
14:57:48,994 3,661107
14:57:48,995 3,628256
14:57:48,996 3,102641
14:57:48,997 3,562554
14:57:48,998 3,75966
14:57:48,999 3,562554
14:57:49,000 3,858213
14:57:49,001 4,022467
14:57:49,002 4,153871
14:57:49,003 4,088169
14:57:49,004 3,923914

3 (86)

Voltage_1
0,376015
0,343164
0,408866
0,474568
1,230139
0,21176
0,21176
0,803077
0,277462
0,21176
-0,116749
-0,083898
1,328692
1,065884
0,376015
0,90163
0,474568
-0,313854
0,507419
0,21176
0,146059
0,17891
0,376015
0,113208
0,080357
0,17891
0,573121
1,131586
0,17891
0,146059
0,376015
0,474568
0,146059
0,507419
0,605971

81



Time Voltage 0
14:57:49,005 3,661107
14:57:49,006 4,48238
14:57:49,007 3,266896
14:57:49,008 4,219573
14:57:49,009 4,12102
14:57:49,010 4,022467
14:57:49,011 3,496852
14:57:49,012 3,365449
14:57:49,013 3,693958
14:57:49,014 3,792511
14:57:49,015 3,75966
14:57:49,016 3,496852
14:57:49,017 4,186722
14:57:49,018 3,75966
14:57:49,019 3,529703
14:57:49,020 3,661107
14:57:49,021 3,792511
14:57:49,022 3,628256
14:57:49,023 3,726809
14:57:49,024 3,201194
14:57:49,025 3,989616
14:57:49,026 3,299747
14:57:49,027 2,971238
14:57:49,028 3,3983
14:57:49,029 2,905536
14:57:49,030 3,464001
14:57:49,031 3,825362
14:57:49,032 3,3983
14:57:49,033 3,529703
14:57:49,034 3,168343
14:57:49,035 3,3983
14:57:49,036 3,628256
14:57:49,037 3,3983
14:57:49,038 3,135492
14:57:49,039 3,102641

Voltage 1
0,934481
0,770226
0,17891
0,474568
0,408866
0,343164
0,90163
1,033033
0,17891
0,17891
0,047506
0,967332
0,90163
0,113208
1,000182
0,770226
0,671673
0,671673
0,638822
0,146059
0,343164
0,638822
0,310313
1,033033
0,310313
0,21176
0,408866
1,328692
0,21176
-0,412407
1,065884
0,770226
0,17891
1,230139
-0,018196

4 (86)

Time Voltage_0 Voltage 1
14:57:49,040 3,365449 0,343164
14:57:49,041 2,609878 0,376015
14:57:49,042 3,3983 0,21176

14:57:49,043 3,06979  0,080357
14:57:49,044 3,365449 -0,116749
14:57:49,045 3,3983 0,54027

14:57:49,046 2,971238 0,441717
14:57:49,047 3,332598 0,080357
14:57:49,048 3,168343 -0,018196
14:57:49,049 2,609878 0,474568
14:57:49,050 3,332598 -0,051047
14:57:49,051 3,234045 -0,182451
14:57:49,052 3,06979  0,014655
14:57:49,053 3,464001 0,474568
14:57:49,054 3,496852 0,146059
14:57:49,055 3,431151 0,080357
14:57:49,056 3,562554 -0,445258
14:57:49,057 2,774132 0,408866
14:57:49,058 3,431151 -0,543811
14:57:49,059 3,201194 0,080357
14:57:49,060 3,06979  0,244611
14:57:49,061 3,431151 0,605971
14:57:49,062 2,806983 -0,018196
14:57:49,063 3,332598 0,638822
14:57:49,064 3,102641 0,080357
14:57:49,065 3,036939 0,376015
14:57:49,066 3,562554 0,080357
14:57:49,067 3,168343 0,277462
14:57:49,068 3,792511 0,113208
14:57:49,069 3,792511 0,277462
14:57:49,070 3,75966  0,54027

14:57:49,071 3,431151 0,343164
14:57:49,072 2,905536 0,868779
14:57:49,073 3,201194 0,310313
14:57:49,074 3,004089 0,080357

82



Time
14:57:49,075 3,464001
14:57:49,076 4,12102

14:57:49,077 3,299747
14:57:49,078 3,825362
14:57:49,079 3,06979

14:57:49,080 3,332598
14:57:49,081 3,923914
14:57:49,082 3,431151
14:57:49,083 3,201194
14:57:49,084 3,299747
14:57:49,085 3,628256
14:57:49,086 4,055318
14:57:49,087 3,989616
14:57:49,088 3,234045
14:57:49,089 3,431151
14:57:49,090 3,135492
14:57:49,091 3,726809
14:57:49,092 3,168343
14:57:49,093 3,661107
14:57:49,094 3,792511
14:57:49,095 3,75966

14:57:49,096 3,75966

14:57:49,097 3,529703
14:57:49,098 3,529703
14:57:49,099 3,595405
14:57:49,100 3,825362
14:57:49,101 3,234045
14:57:49,102 3,496852
14:57:49,103 4,383827
14:57:49,104 3,956765
14:57:49,105 4,252424
14:57:49,106 3,891063
14:57:49,107 4,186722
14:57:49,108 3,464001
14:57:49,109 3,332598

Voltage_0 Voltage 1

0,244611
0,90163
0,507419
0,21176
0,244611
0,54027
0,704524
0,737375
1,065884
-0,051047
-0,182451
0,21176
0,934481
0,573121
-0,313854
0,21176
0,934481
0,343164
0,244611
-0,248152
0,21176
1,230139
0,376015
0,113208
-0,281003
0,113208
0,868779
0,014655
0,770226
0,343164
0,441717
0,737375
0,21176
0,17891
0,146059

Time Voltage 0
14:57:49,110 3,825362
14:57:49,111 3,792511
14:57:49,112 3,496852
14:57:49,113 3,496852
14:57:49,114 4,153871
14:57:49,115 3,891063
14:57:49,116 4,219573
14:57:49,117 3,628256
14:57:49,118 3,332598
14:57:49,119 3,956765
14:57:49,120 3,825362
14:57:49,121 3,299747
14:57:49,122 3,726809
14:57:49,123 3,75966
14:57:49,124 4,186722
14:57:49,125 3,3983
14:57:49,126 3,661107
14:57:49,127 3,595405
14:57:49,128 3,726809
14:57:49,129 3,956765
14:57:49,130 3,661107
14:57:49,131 3,628256
14:57:49,132 3,923914
14:57:49,133 4,350976
14:57:49,134 4,153871
14:57:49,135 3,726809
14:57:49,136 4,12102
14:57:49,137 3,628256
14:57:49,138 3,496852
14:57:49,139 3,562554
14:57:49,140 4,088169
14:57:49,141 4,153871
14:57:49,142 3,464001
14:57:49,143 3,234045
14:57:49,144 3,464001
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5 (86)

Voltage_1
0,605971
0,638822
0,704524
0,737375
0,737375
1,033033
1,361543
0,441717
0,967332
0,21176
0,507419
0,21176
0,803077
1,164437
0,244611
0,737375
0,934481
0,605971
1,295841
0,21176
0,507419
0,54027
0,835928
0,408866
0,474568
1,065884
0,737375
1,26299
0,474568
0,90163
0,113208
1,065884
0,868779
0,343164
0,376015



6 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,145 3,726809 0,803077 14:57:49,180 2,412772 -0,051047
14:57:49,146 3,792511 -0,248152 14:57:49,181 3,332598 -0,379556
14:57:49,147 3,332598 0,704524 14:57:49,182 3,365449 0,408866
14:57:49,148 3,529703 0,671673 14:57:49,183 3,06979 0,671673
14:57:49,149 3,792511 -0,018196 14:57:49,184 3,266896 -0,182451
14:57:49,150 3,628256 0,671673 14:57:49,185 3,299747 0,408866
14:57:49,151 4,088169 -0,116749 14:57:49,186 3,562554 -0,248152
14:57:49,152 3,595405 0,310313 14:57:49,187 3,102641 0,737375
14:57:49,153 3,431151 0,047506 14:57:49,188 3,595405 0,047506
14:57:49,154 3,266896 -0,1496  14:57:49,189 3,299747 0,146059
14:57:49,155 3,102641 0,343164 14:57:49,190 3,299747 0,014655
14:57:49,156 3,75966  -0,116749 14:57:49,191 3,792511 0,474568
14:57:49,157 3,562554 0,573121 14:57:49,192 3,628256 0,474568
14:57:49,158 3,693958 0,737375 14:57:49,193 3,234045 0,934481
14:57:49,159 4,088169 0,770226 14:57:49,194 3,496852 -0,182451
14:57:49,160 3,431151 0,17891  14:57:49,195 3,332598 0,17891

14:57:49,161 3,628256 0,868779 14:57:49,196 4,219573 0,080357
14:57:49,162 3,661107 0,671673 14:57:49,197 2,806983 0,638822
14:57:49,163 3,299747 0,080357 14:57:49,198 3,365449 1,000182
14:57:49,164 3,595405 0,146059 14:57:49,199 3,365449 -0,346705
14:57:49,165 3,693958 -0,051047 14:57:49,200 3,529703 0,244611
14:57:49,166 3,168343 0,310313 14:57:49,201 2,905536 -0,116749
14:57:49,167 3,464001 0,376015 14:57:49,202 3,628256 0,113208
14:57:49,168 3,036939 0,343164 14:57:49,203 3,135492 0,573121
14:57:49,169 3,234045 0,474568 14:57:49,204 3,3983 -0,379556
14:57:49,170 3,365449 0,047506 14:57:49,205 3,004089 -0,083898
14:57:49,171 2,577027 0,441717 14:57:49,206 3,365449 0,047506
14:57:49,172 4,153871 0,573121 14:57:49,207 2,806983 -0,083898
14:57:49,173 3,529703 0,573121 14:57:49,208 3,562554 0,934481
14:57:49,174 3,135492 0,54027 14:57:49,209 3,562554 0,277462
14:57:49,175 2,806983 0,376015 14:57:49,210 3,431151 -0,018196
14:57:49,176 3,332598 -0,116749 14:57:49,211 3,234045 -0,379556
14:57:49,177 3,234045 -0,051047 14:57:49,212 3,332598 0,54027

14:57:49,178 2,478474 -0,018196 14:57:49,213 3,693958 0,047506
14:57:49,179 2,642728 -0,281003 14:57:49,214 3,496852 0,277462



7 (86)

Time Voltage_ 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,215 3,464001 0,671673 14:57:49,250 3,299747 5,139398
14:57:49,216 3,332598  0,244611 14:57:49,251 3,266896 5,2051
14:57:49,217 4,219573  0,244611 14:57:49,252 2,806983 5,730715
14:57:49,218 3,266896  0,737375 14:57:49,253 3,496852 7,241857
14:57:49,219 3,595405 -0,248152  14:57:49,254 3,365449 7,176156
14:57:49,220 3,168343  0,146059 14:57:49,255 3,234045 7,668919
14:57:49,221 3,825362  0,408866 14:57:49,256 3,693958 7,997429
14:57:49,222 2,774132  0,638822 14:57:49,257 3,726809 8,161683
14:57:49,223 3,332598 1,525797 14:57:49,258 3,234045 8,457342
14:57:49,224 4,022467  1,887157 14:57:49,259 3,661107 8,260236
14:57:49,225 3,628256 1,952859 14:57:49,260 3,496852 8,424491
14:57:49,226 3,595405 1,690052 14:57:49,261 3,168343 9,47572
14:57:49,227 3,299747  1,460095 14:57:49,262 3,923914 10,067037
14:57:49,228 3,726809 1,197288 14:57:49,263 3,464001 12,399453
14:57:49,229 3,201194  1,394394 14:57:49,264 3,234045 12,202347
14:57:49,230 3,562554  1,788605 14:57:49,265 4,318125 12,695111
14:57:49,231 3,102641  2,281368 14:57:49,266 4,186722 12,169496
14:57:49,232 2,905536  2,511325 14:57:49,267 3,726809 12,793664
14:57:49,233 4,449529  2,872685 14:57:49,268 3,825362 13,02362
14:57:49,234 3,891063  3,102641 14:57:49,269 3,036939 13,319279
14:57:49,235 3,3983 3,923914 14:57:49,270 3,332598 14,009148
14:57:49,236 3,956765  3,529703 14:57:49,271 3,693958 14,107701
14:57:49,237 3,332598  4,876591 14:57:49,272 3,661107 14,633316
14:57:49,238 3,102641  3,891063 14:57:49,273 3,792511 15,585993
14:57:49,239 3,661107  3,923914 14:57:49,274 3,201194 16,505819
14:57:49,240 3,989616  4,285274 14:57:49,275 3,562554 16,243011
14:57:49,241 3,693958  4,449529 14:57:49,276 3,75966  16,341564
14:57:49,242 3,168343  4,285274 14:57:49,277 3,266896 17,26139
14:57:49,243 3,891063  5,073697 14:57:49,278 3,825362 18,411173
14:57:49,244 4,055318  5,073697 14:57:49,279 3,168343 18,016962
14:57:49,245 4,285274  4,810889 14:57:49,280 3,496852 18,049813
14:57:49,246 3,496852  5,139398 14:57:49,281 3,332598 18,378322
14:57:49,247 3,266896  5,336504 14:57:49,282 4,153871 19,166744
14:57:49,248 3,891063  5,303653 14:57:49,283 4,219573 22,287583
14:57:49,249 3,168343  4,876591 14:57:49,284 3,628256 22,51754



8 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,285 3,234045 22,977453 14:57:49,320 4,745187 23,535919
14:57:49,286 4,022467 23,733024 14:57:49,321 4,055318 22,353285
14:57:49,287 3,792511 24,160086 14:57:49,322 4,646635 20,119421
14:57:49,288 3,923914 24,357192 14:57:49,323 3,792511 19,265297
14:57:49,289 3,628256 24,028683 14:57:49,324 4,350976 18,444024
14:57:49,290 3,332598 24,62 14:57:49,325 4,515231 16,53867
14:57:49,291 4,252424 24,390043 14:57:49,326 4,252424 14,337658
14:57:49,292 4,318125 24,028683 14:57:49,327 4,186722 13,647788
14:57:49,293 3,75966  31,551548 14:57:49,328 4,022467 11,479627
14:57:49,294 4,055318 31,847206 14:57:49,329 4,515231 9,015807
14:57:49,295 3,75966  31,354442 14:57:49,330 4,646635 6,25633
14:57:49,296 4,055318 31,551548 14:57:49,331 4,745187 5,303653
14:57:49,297 4,285274 32,471374 14:57:49,332 3,989616 3,628256
14:57:49,298 4,646635 33,02984 14:57:49,333 4,548082 2,938387
14:57:49,299 3,858213 33,818263 14:57:49,334 4,778038 1,854306
14:57:49,300 4,219573 34,015369 14:57:49,335 3,923914 1,460095
14:57:49,301 4,285274 33,71971 14:57:49,336 4,350976 0,047506
14:57:49,302 4,383827 34,278176 14:57:49,337 4,679486 -1,59504
14:57:49,303 4,449529 37,727526 14:57:49,338 4,416678 -3,270437
14:57:49,304 5,270802 38,187439 14:57:49,339 4,318125 -5,438597
14:57:49,305 4,088169 36,939103 14:57:49,340 4,646635 -8,033819
14:57:49,306 4,022467 37,267612 14:57:49,341 4,613784 -10,59619
14:57:49,307 4,022467 37,399016 14:57:49,342 4,449529 -11,61457
14:57:49,308 4,219573 37,004805 14:57:49,343 4,383827 -11,15466
14:57:49,309 4,186722 37,16906 14:57:49,344 4,055318 -12,50154
14:57:49,310 4,876591 35,855022 14:57:49,345 4,745187 -13,25711
14:57:49,311 4,219573 35,165152 14:57:49,346 4,416678 -14,89966
14:57:49,312 4,449529 35,296556 14:57:49,347 3,891063 -15,65523
14:57:49,313 3,956765 28,989174 14:57:49,348 4,350976 -16,14799
14:57:49,314 4,416678 28,266454 14:57:49,349 3,989616 -17,46203
14:57:49,315 4,416678 27,576584 14:57:49,350 3,332598 -18,0862
14:57:49,316 4,318125 27,609435 14:57:49,351 4,055318 -17,88909
14:57:49,317 4,383827 26,755311 14:57:49,352 4,022467 -19,33453
14:57:49,318 4,745187 25,441273 14:57:49,353 3,431151 -19,63019
14:57:49,319 3,923914 25,112764 14:57:49,354 3,299747 -19,10458



9 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,355 3,693958 -19,8273 14:57:49,390 3,365449 13,089322
14:57:49,356 4,548082 -20,55002 14:57:49,391 3,595405 12,498006
14:57:49,357 3,464001 -20,55002 14:57:49,392 3,496852 13,417832
14:57:49,358 3,891063 -20,0901 14:57:49,393 3,75966  12,859366
14:57:49,359 3,496852 -19,76159 14:57:49,394 3,693958 13,910595
14:57:49,360 3,529703 -19,59734 14:57:49,395 4,088169 13,812043
14:57:49,361 3,562554 -19,69589 14:57:49,396 3,365449 13,680639
14:57:49,362 3,792511 -19,76159 14:57:49,397 3,529703 13,779192
14:57:49,363 3,332598 -17,33063 14:57:49,398 3,75966  14,534763
14:57:49,364 3,628256 -16,64076 14:57:49,399 3,004089 14,337658
14:57:49,365 3,201194 -16,73931 14:57:49,400 3,595405 14,567614
14:57:49,366 4,252424 -15,85234 14:57:49,401 3,726809 15,060378
14:57:49,367 3,891063 -14,14409 14:57:49,402 4,252424 15,815949
14:57:49,368 3,299747 -13,68418 14:57:49,403 3,825362 14,76472
14:57:49,369 3,75966  -12,6658 14:57:49,404 4,022467 13,976297
14:57:49,370 3,168343 -10,9247 14:57:49,405 3,891063 13,614937
14:57:49,371 3,562554 -9,249303 14:57:49,406 4,153871 12,859366
14:57:49,372 3,332598 -7,278248 14:57:49,407 3,562554 12,596558
14:57:49,373 3,661107 -4,058859 14:57:49,408 3,661107 11,643881
14:57:49,374 3,496852 -1,627891 14:57:49,409 3,825362 11,512478
14:57:49,375 3,661107 -1,23368 14:57:49,410 3,661107 8,982956
14:57:49,376 3,956765 -0,51096 14:57:49,411 3,529703 7,209007
14:57:49,377 3,266896 1,098735 14:57:49,412 3,266896 5,2051
14:57:49,378 3,036939 2,248517 14:57:49,413 3,431151 3,661107
14:57:49,379 3,628256 2,182816 14:57:49,414 4,515231 2,70843
14:57:49,380 3,365449 3,06979  14:57:49,415 3,891063 1,525797
14:57:49,381 3,102641 2,971238 14:57:49,416 3,234045 -0,478109
14:57:49,382 3,431151 3,891063 14:57:49,417 4,12102  -0,970873
14:57:49,383 3,792511 4,613784 14:57:49,418 4,055318 -1,59504
14:57:49,384 4,022467 5,730715 14:57:49,419 3,923914 -2,087804
14:57:49,385 3,464001 7,570367 14:57:49,420 4,318125 -2,974779
14:57:49,386 3,825362 8,424491 14:57:49,421 4,252424 -4,255964
14:57:49,387 3,989616 10,329844 14:57:49,422 3,923914 -5,340044
14:57:49,388 3,628256 10,986863 14:57:49,423 4,252424 -6,654081
14:57:49,389 3,989616 11,972391 14:57:49,424 3,923914 -7,573907



Time Voltage 0
14:57:49,425 4,285274
14:57:49,426 4,383827
14:57:49,427 4,679486
14:57:49,428 4,153871
14:57:49,429 3,628256
14:57:49,430 4,48238
14:57:49,431 4,285274
14:57:49,432 3,891063
14:57:49,433 3,562554
14:57:49,434 4,153871
14:57:49,435 3,431151
14:57:49,436 4,022467
14:57:49,437 3,529703
14:57:49,438 4,318125
14:57:49,439 4,055318
14:57:49,440 3,693958
14:57:49,441 3,036939
14:57:49,442 3,496852
14:57:49,443 3,956765
14:57:49,444 3,923914
14:57:49,445 3,3983
14:57:49,446 4,055318
14:57:49,447 3,562554
14:57:49,448 3,431151
14:57:49,449 3,858213
14:57:49,450 3,891063
14:57:49,451 4,285274
14:57:49,452 3,75966
14:57:49,453 3,266896
14:57:49,454 3,726809
14:57:49,455 3,135492
14:57:49,456 4,318125
14:57:49,457 4,022467
14:57:49,458 3,595405
14:57:49,459 3,891063

Voltage 1
-10,037725
-10,826147
-11,417463
-12,76435
-12,7315
-12,271587
-12,7315
-12,534394
-11,023252
-10,826147
-11,088954
-11,450314
-11,384612
-10,990401
-11,28606
-11,351761
-11,745972
-11,154656
-11,28606
-10,267681
-9,183601
-8,06667
-7,672459
-6,424125
-4,255964
-2,482015
-1,693593
-0,281003
0,835928
2,445623
2,445623
2,938387
3,693958
4,778038
6,322032

Time
14:57:49,460 3,858213
14:57:49,461 4,022467
14:57:49,462 3,431151
14:57:49,463 4,416678
14:57:49,464 3,75966

14:57:49,465 3,825362
14:57:49,466 3,102641
14:57:49,467 3,891063
14:57:49,468 3,168343
14:57:49,469 3,332598
14:57:49,470 2,839834
14:57:49,471 3,693958
14:57:49,472 3,464001
14:57:49,473 3,923914
14:57:49,474 3,661107
14:57:49,475 3,595405
14:57:49,476 3,923914
14:57:49,477 3,562554
14:57:49,478 3,365449
14:57:49,479 3,562554
14:57:49,480 3,168343
14:57:49,481 2,938387
14:57:49,482 3,06979

14:57:49,483 3,562554
14:57:49,484 3,496852
14:57:49,485 4,186722
14:57:49,486 3,431151
14:57:49,487 3,628256
14:57:49,488 3,989616
14:57:49,489 3,726809
14:57:49,490 3,956765
14:57:49,491 4,285274
14:57:49,492 4,219573
14:57:49,493 4,745187
14:57:49,494 3,234045

10 (86)

Voltage_0 Voltage 1

6,092075
7,800323
9,048658
9,80423
11,381074
11,446776
11,446776
11,709583
12,103794
13,089322
13,286428
13,779192
13,35213
14,534763
14,206254
14,961825
13,450682
12,465155
11,906689
12,596558
11,775285
10,16559
10,855459
9,47572
8,095981
6,420584
4,876591
3,75966
2,544176
1,98571
1,460095
0,014655
-1,299382
-3,40184
-4,321666



11 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,495 3,726809 -6,062765 14:57:49,530 4,12102 10,724056
14:57:49,496 4,186722 -8,06667 14:57:49,531 3,825362 11,840987
14:57:49,497 4,186722 -10,07058 14:57:49,532 4,153871 13,220726
14:57:49,498 3,989616 -10,9904 14:57:49,533 4,285274 15,060378
14:57:49,499 3,595405 -11,38461 14:57:49,534 4,022467 16,505819
14:57:49,500 3,792511 -12,40299 14:57:49,535 4,646635 16,111608
14:57:49,501 3,923914 -12,50154 14:57:49,536 3,891063 16,17731
14:57:49,502 3,923914 -12,69865 14:57:49,537 4,383827 15,750247
14:57:49,503 3,858213 -12,37014 14:57:49,538 4,252424 15,520291
14:57:49,504 3,726809 -13,45422 14:57:49,539 3,891063 15,783098
14:57:49,505 3,891063 -13,28997 14:57:49,540 4,318125 16,045906
14:57:49,506 3,628256 -14,73541 14:57:49,541 3,726809 15,750247
14:57:49,507 3,431151 -14,4726 14:57:49,542 4,219573 16,013055
14:57:49,508 3,464001 -14,604 14:57:49,543 4,383827 15,158931
14:57:49,509 4,350976 -14,4726 14:57:49,544 4,613784 14,43621
14:57:49,510 3,891063 -14,4726 14:57:49,545 3,923914 13,976297
14:57:49,511 3,891063 -14,07839 14:57:49,546 3,595405 12,629409
14:57:49,512 4,153871 -13,32282 14:57:49,547 4,088169 11,873838
14:57:49,513 4,12102  -12,14018 14:57:49,548 4,449529 12,136645
14:57:49,514 3,858213 -11,45031 14:57:49,549 4,876591 10,921161
14:57:49,515 3,3983 -10,56334 14:57:49,550 4,186722 10,16559
14:57:49,516 4,219573 -10,82615 14:57:49,551 3,989616 7,70177
14:57:49,517 3,989616 -8,657987 14:57:49,552 3,529703 5,632162
14:57:49,518 3,956765 -7,803863 14:57:49,553 3,956765 4,745187
14:57:49,519 4,219573 -5,602852 14:57:49,554 4,318125 4,088169
14:57:49,520 4,285274 -4,354517 14:57:49,555 4,055318 2,675579
14:57:49,521 4,055318 -3,861753 14:57:49,556 4,975144 1,98571
14:57:49,522 4,219573 -2,941928 14:57:49,557 3,75966  1,525797
14:57:49,523 4,350976 -1,332233 14:57:49,558 3,923914 -0,281003
14:57:49,524 4,055318 -0,938022 14:57:49,559 3,891063 -2,350611
14:57:49,525 4,186722 0,671673 14:57:49,560 4,153871 -4,321666
14:57:49,526 3,75966  1,98571  14:57:49,561 3,628256 -7,771012
14:57:49,527 4,580933 3,891063 14:57:49,562 3,431151 -10,03773
14:57:49,528 3,726809 5,862119 14:57:49,563 3,956765 -14,04554
14:57:49,529 4,186722 8,063131 14:57:49,564 4,416678 -14,99821



12 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,565 4,219573 -16,18085 14:57:49,600 3,75966  18,345471
14:57:49,566 3,496852 -16,90357 14:57:49,601 4,022467 18,476875
14:57:49,567 3,464001 -16,83786 14:57:49,602 4,022467 17,885558
14:57:49,568 4,318125 -17,92194 14:57:49,603 3,168343 19,758061
14:57:49,569 3,858213 -17,75769 14:57:49,604 3,628256 18,67398

14:57:49,570 4,088169 -17,72484 14:57:49,605 3,75966  19,298148
14:57:49,571 4,252424 -18,2833 14:57:49,606 3,529703 17,819856
14:57:49,572 3,464001 -18,11905 14:57:49,607 3,891063 17,359943
14:57:49,573 4,186722 -18,54611 14:57:49,608 4,022467 15,980204
14:57:49,574 3,693958 -16,96927 14:57:49,609 3,595405 14,797571
14:57:49,575 3,989616 -17,13352 14:57:49,610 4,219573 14,567614
14:57:49,576 4,252424 -17,33063 14:57:49,611 4,416678 11,972391
14:57:49,577 3,923914 -16,4108 14:57:49,612 4,055318 7,800323

14:57:49,578 3,595405 -15,62238 14:57:49,613 4,416678 5,599311

14:57:49,579 4,350976 -14,07839 14:57:49,614 4,679486 2,839834

14:57:49,580 4,12102  -12,07448 14:57:49,615 3,923914 0,934481

14:57:49,581 4,12102 -10,66189 14:57:49,616 4,285274 -1,299382
14:57:49,582 3,825362 -8,230925 14:57:49,617 3,858213 -2,153506
14:57:49,583 3,923914 -5,17579 14:57:49,618 4,318125 -4,584473
14:57:49,584 3,825362 -3,434691 14:57:49,619 4,022467 -6,588379
14:57:49,585 3,266896 -0,839469 14:57:49,620 3,825362 -8,756539
14:57:49,586 3,431151 1,722903 14:57:49,621 4,350976 -12,14018
14:57:49,587 3,891063 2,018561 14:57:49,622 4,646635 -13,61847
14:57:49,588 4,055318 2,905536 14:57:49,623 4,088169 -16,73931
14:57:49,589 3,3983 3,299747 14:57:49,624 4,088169 -18,11905
14:57:49,590 4,12102  5,007995 14:57:49,625 3,825362 -18,64466
14:57:49,591 4,318125 6,322032 14:57:49,626 3,825362 -19,69589
14:57:49,592 4,088169 8,654447 14:57:49,627 4,186722 -20,25436
14:57:49,593 3,431151 12,038093 14:57:49,628 4,022467 -21,27274
14:57:49,594 3,923914 13,647788 14:57:49,629 4,449529 -22,81673
14:57:49,595 3,891063 15,060378 14:57:49,630 4,580933 -23,7037

14:57:49,596 3,562554 16,867179 14:57:49,631 4,088169 -22,15971
14:57:49,597 4,416678 16,604372 14:57:49,632 3,891063 -21,7655

14:57:49,598 3,365449 16,374415 14:57:49,633 4,778038 -22,29111
14:57:49,599 4,252424 17,162838 14:57:49,634 4,285274 -21,07563



13 (86)

Time Voltage_ 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,635 4,252424  -19,597339 14:57:49,670 4,778038 -0,839469
14:57:49,636 4,580933  -18,053347 14:57:49,671 4,318125 -6,949739
14:57:49,637 4,022467 -16,607907 14:57:49,672 4,876591 -13,51992
14:57:49,638 5,040846  -13,979834 14:57:49,673 4,449529 -20,45146
14:57:49,639 4,219573  -11,483165 14:57:49,674 4,810889 -25,18199
14:57:49,640 4,318125 -8,263776 14:57:49,675 4,778038 -29,78112
14:57:49,641 4,942293  -5,340044  14:57:49,676 5,2051 -34,7416

14:57:49,642 4,778038  -2,120655  14:57:49,677 4,909442 -36,67981
14:57:49,643 4,219573  0,671673 14:57:49,678 4,679486 -37,63248
14:57:49,644 4,876591  1,525797 14:57:49,679 5,2051 -40,2277

14:57:49,645 4,285274  4,778038 14:57:49,680 4,383827 -41,67314
14:57:49,646 4,515231  7,044752 14:57:49,681 5,040846 -41,7717

14:57:49,647 4,712336  10,658354 14:57:49,682 4,48238 -41,7717

14:57:49,648 4,646635  12,957919 14:57:49,683 5,040846 -44,03841
14:57:49,649 4,745187  16,308713  14:57:49,684 4,548082 -41,24608
14:57:49,650 4,318125  19,922316 14:57:49,685 4,613784 -39,30788
14:57:49,651 4,942293  21,794819 14:57:49,686 4,580933 -33,36187
14:57:49,652 4,186722  22,648943  14:57:49,687 4,580933 -28,82844
14:57:49,653 4,778038  26,065441 14:57:49,688 4,778038 -24,42642
14:57:49,654 4,285274  27,675137 14:57:49,689 4,515231 -19,46594
14:57:49,655 4,613784  29,974703  14:57:49,690 4,679486 -11,35176
14:57:49,656 4,088169  30,730274 14:57:49,691 5,073697 -3,73035

14:57:49,657 4,48238 30,664572  14:57:49,692 4,778038 1,065884

14:57:49,658 5,303653 30,106106  14:57:49,693 5,336504 6,289181

14:57:49,659 4,350976  28,989174 14:57:49,694 5,106548 14,140552
14:57:49,660 4,646635 27,050969 14:57:49,695 5,533609 20,677887
14:57:49,661 5,303653  25,736931 14:57:49,696 5,073697 26,72246

14:57:49,662 4,285274  24,390043  14:57:49,697 4,613784 32,339971
14:57:49,663 4,580933  24,915658 14:57:49,698 4,712336 36,939103
14:57:49,664 4,646635 21,82767 14:57:49,699 4,778038 39,632881
14:57:49,665 4,48238 19,790912 14:57:49,700 4,712336 42,260957
14:57:49,666 4,580933  14,797571 14:57:49,701 5,730715 44,626226
14:57:49,667 4,285274  10,428397 14:57:49,702 4,876591 46,203071
14:57:49,668 4,712336  5,106548 14:57:49,703 5,533609 50,802206
14:57:49,669 4,350976  3,3983 14:57:49,704 5,533609 49,159658



14 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,705 6,124926 46,104519 14:57:49,740 6,124926 66,89918
14:57:49,706 4,84374  43,607846 14:57:49,741 6,420584 61,347366
14:57:49,707 5,730715 38,417396 14:57:49,742 6,650541 53,660239
14:57:49,708 5,599311 32,405672 14:57:49,743 7,274708 45,710307
14:57:49,709 5,533609 26,196845 14:57:49,744 6,946199 35,198003
14:57:49,710 5,467908 19,922316 14:57:49,745 7,011901 22,123328
14:57:49,711 5,632162 10,461248 14:57:49,746 7,176156 4,679486
14:57:49,712 5,139398 -0,806618 14:57:49,747 7,570367 -7,771012
14:57:49,713 5,665013 -6,555528 14:57:49,748 6,913348 -25,21484
14:57:49,714 5,89497  -18,18475 14:57:49,749 7,504665 -37,43538
14:57:49,715 5,599311 -25,77331 14:57:49,750 6,946199 -47,98051
14:57:49,716 5,500759 -32,57345 14:57:49,751 7,044752 -58,26284
14:57:49,717 5,89497  -40,39196 14:57:49,752 6,913348 -63,91319
14:57:49,718 5,960671 -47,48775 14:57:49,753 7,307559 -73,89986
14:57:49,719 5,89497  -49,29455 14:57:49,754 7,636069 -75,4767
14:57:49,720 5,862119 -53,92652 14:57:49,755 7,668919 -73,86701
14:57:49,721 6,223479 -56,22609 14:57:49,756 7,241857 -65,49004
14:57:49,722 5,960671 -56,58745 14:57:49,757 7,438963 -55,43767
14:57:49,723 6,223479 -59,54403 14:57:49,758 7,176156 -44,30121
14:57:49,724 6,25633  -54,38644 14:57:49,759 7,241857 -33,06621
14:57:49,725 6,354883 -49,52451 14:57:49,760 8,194534 -17,10067
14:57:49,726 6,354883 -40,19485 14:57:49,761 7,044752 1,197288
14:57:49,727 6,124926 -33,46042 14:57:49,762 7,668919 18,345471
14:57:49,728 5,862119 -24,59068 14:57:49,763 7,767472 36,906252
14:57:49,729 6,650541 -14,37405 14:57:49,764 8,03028 49,58672
14:57:49,730 6,387733 -1,759295 14:57:49,765 7,734621 63,088467
14:57:49,731 6,190628 8,293087 14:57:49,766 7,209007 70,545639
14:57:49,732 6,354883 23,24026 14:57:49,767 8,128832 78,101365
14:57:49,733 6,97905  34,968046 14:57:49,768 7,964578 80,368083
14:57:49,734 6,880497 45,48035 14:57:49,769 7,898876 77,214389
14:57:49,735 5,927821 55,171384 14:57:49,770 8,260236 68,180368
14:57:49,736 6,453435 61,314515 14:57:49,771 8,095981 57,175293
14:57:49,737 6,387733 65,913651 14:57:49,772 8,621596 44,166312
14:57:49,738 6,289181 68,935941 14:57:49,773 8,161683 30,106106
14:57:49,739 6,486286 69,2316  14:57:49,774 8,982956 9,11436



15 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:49,775 8,785851 -11,71312 14:57:49,810 9,837081 35,165152
14:57:49,776 8,39164  -34,24884 14:57:49,811 10,198441 59,934774
14:57:49,777 8,03028 -51,52841 14:57:49,812 9,837081 79,054044
14:57:49,778 8,161683 -66,27846 14:57:49,813 10,395546 96,36652

14:57:49,779 8,161683 -75,60811 14:57:49,814 10,756906 103,23238
14:57:49,780 7,964578 -82,86815 14:57:49,815 10,461248 101,22847
14:57:49,781 8,128832 -85,69333 14:57:49,816 10,461248 87,595302
14:57:49,782 8,128832 -80,24008 14:57:49,817 11,315372 66,373565
14:57:49,783 8,095981 -72,19162 14:57:49,818 10,789757 44,987586
14:57:49,784 8,720149 -54,91205 14:57:49,819 11,019714 16,374415
14:57:49,785 8,325938 -37,76389 14:57:49,820 10,756906 -18,2833

14:57:49,786 8,227385 -15,72093 14:57:49,821 11,446776 -48,40758
14:57:49,787 7,997429 9,11436  14:57:49,822 11,24967 -70,35197
14:57:49,788 8,227385 35,953575 14:57:49,823 11,315372 -91,67218
14:57:49,789 8,851553 55,631297 14:57:49,824 11,57818 -102,3159
14:57:49,790 8,687298 72,221039 14:57:49,825 10,986863 -103,4328
14:57:49,791 7,997429 83,127567 14:57:49,826 11,183968 -89,10982
14:57:49,792 8,39164 91,47172 14:57:49,827 11,381074 -64,57021
14:57:49,793 9,442869 97,811965 14:57:49,828 11,775285 -40,75332
14:57:49,794 8,325938 89,336405 14:57:49,829 11,545329 -7,738161
14:57:49,795 8,950106 73,830737 14:57:49,830 11,775285 30,204659
14:57:49,796 9,048658 55,467042 14:57:49,831 11,643881 61,610173
14:57:49,797 8,982956 34,902344 14:57:49,832 10,756906 85,328584
14:57:49,798 8,358789 5,533609 14:57:49,833 10,658354 105,20344
14:57:49,799 9,442869 -23,5723 14:57:49,834 12,399453 113,87611
14:57:49,800 9,47572  -49,91872 14:57:49,835 11,183968 109,34267
14:57:49,801 9,015807 -70,22056 14:57:49,836 11,775285 90,223382
14:57:49,802 9,377168 -86,21894 14:57:49,837 11,873838 62,267193
14:57:49,803 9,377168 -100,4105 14:57:49,838 11,381074 33,522605
14:57:49,804 8,917255 -103,0057 14:57:49,839 11,479627 -8,165223
14:57:49,805 9,311466 -94,23455 14:57:49,840 12,596558 -48,11192
14:57:49,806 9,311466 -76,52793 14:57:49,841 12,202347 -77,11925
14:57:49,807 9,902782 -52,38253 14:57:49,842 11,118267 -99,16218
14:57:49,808 9,410018 -29,38691 14:57:49,843 12,070943 -117,5258
14:57:49,809 9,410018 4,12102  14:57:49,844 12,038093 -117,7558



Time Voltage 0
14:57:49,845 11,742434
14:57:49,846 12,333751
14:57:49,847 12,333751
14:57:49,848 11,085416
14:57:49,849 12,070943
14:57:49,850 11,643881
14:57:49,851 11,052565
14:57:49,852 12,399453
14:57:49,853 12,727962
14:57:49,854 12,169496
14:57:49,855 12,629409
14:57:49,856 12,760813
14:57:49,857 12,465155
14:57:49,858 13,779192
14:57:49,859 12,990769
14:57:49,860 11,906689
14:57:49,861 12,66226

14:57:49,862 13,384981
14:57:49,863 13,384981
14:57:49,864 13,549235
14:57:49,865 13,384981
14:57:49,866 13,746341
14:57:49,867 14,07485

14:57:49,868 13,122173
14:57:49,869 13,483533
14:57:49,870 14,403359
14:57:49,871 13,516384
14:57:49,872 13,516384
14:57:49,873 15,027527
14:57:49,874 14,534763
14:57:49,875 13,976297
14:57:49,876 13,877745
14:57:49,877 13,877745
14:57:49,878 13,877745
14:57:49,879 14,140552

Voltage_1
-99,589243
-68,972229
-37,862439
3,102641
49,389614
81,714974
108,32429
120,216363
126,917976
110,820968
79,612511
47,057196
1,657201
-44,13696
-80,108676
-107,243495
-119,332614
-122,814806
-106,093715
-72,585825
-39,669238
5,599311
54,678619
87,003984
108,488545
121,300448
121,69466
101,491278
69,2316
35,756469
-14,93251
-60,595254
-92,230648
-117,197308
-126,526954

Time Voltage 0
14:57:49,880 13,680639
14:57:49,881 13,746341
14:57:49,882 14,07485

14:57:49,883 13,384981
14:57:49,884 13,549235
14:57:49,885 14,07485

14:57:49,886 13,122173
14:57:49,887 14,07485

14:57:49,888 14,304807
14:57:49,889 13,812043
14:57:49,890 13,746341
14:57:49,891 14,173403
14:57:49,892 13,549235
14:57:49,893 14,337658
14:57:49,894 14,107701
14:57:49,895 13,910595
14:57:49,896 14,830421
14:57:49,897 13,319279
14:57:49,898 14,304807
14:57:49,899 14,76472

14:57:49,900 13,647788
14:57:49,901 14,666167
14:57:49,902 14,173403
14:57:49,903 14,76472

14:57:49,904 14,928974
14:57:49,905 15,585993
14:57:49,906 14,666167
14:57:49,907 15,881651
14:57:49,908 14,797571
14:57:49,909 15,060378
14:57:49,910 15,454589
14:57:49,911 14,666167
14:57:49,912 14,534763
14:57:49,913 15,980204
14:57:49,914 14,961825

16 (86)

Voltage 1
-119,5626
-88,6499

-52,31683
-8,887943
45,316096
88,876491
118,54096
135,62351
137,89023
117,55543
80,499487
42,162404
-9,774918
-65,81854
-104,4183
-130,1405
-140,7185
-132,5715
-98,50516
-55,0106

-7,803863
50,572249
96,924988
131,45142
146,33295
147,67985
123,76428
84,802968
41,932447
-15,39242
-69,5964

-107,8677
-132,8015
-146,6317
-136,9407

94



Time Voltage 0
14:57:49,915 16,078757
14:57:49,916 15,980204
14:57:49,917 14,633316
14:57:49,918 16,243011
14:57:49,919 16,17731
14:57:49,920 14,961825
14:57:49,921 16,670074
14:57:49,922 16,243011
14:57:49,923 16,111608
14:57:49,924 17,195688
14:57:49,925 16,702924
14:57:49,926 16,308713
14:57:49,927 17,491347
14:57:49,928 15,750247
14:57:49,929 15,717397
14:57:49,930 16,53867
14:57:49,931 16,013055
14:57:49,932 16,275862
14:57:49,933 17,557049
14:57:49,934 15,257484
14:57:49,935 16,210161
14:57:49,936 16,834328
14:57:49,937 15,224633
14:57:49,938 16,472968
14:57:49,939 16,801477
14:57:49,940 15,618844
14:57:49,941 16,243011
14:57:49,942 15,8488
14:57:49,943 15,881651
14:57:49,944 17,458496
14:57:49,945 16,637223
14:57:49,946 16,17731
14:57:49,947 17,491347
14:57:49,948 15,454589
14:57:49,949 15,717397

Voltage 1
-99,22788
-55,30626
-10,49764
49,126807
95,183884
124,97976
140,78112
143,31065
124,78266
83,620332
42,983678
-14,70255
-71,07469
-110,1344
-136,0866
-148,4385
-139,076
-101,4289
-57,47442
-6,884037
57,011038
106,38608
139,43423
156,61534
157,40377
131,91134
87,85811
42,589466
-18,1519
-79,0246
-122,5849
-150,3767
-160,889
-151,8221
-113,3209

Time Voltage 0
14:57:49,950 17,129987
14:57:49,951 15,783098
14:57:49,952 16,374415
14:57:49,953 17,064285
14:57:49,954 15,651695
14:57:49,955 17,392794
14:57:49,956 16,670074
14:57:49,957 16,111608
14:57:49,958 17,721303
14:57:49,959 18,049813
14:57:49,960 16,341564
14:57:49,961 17,5899
14:57:49,962 16,965732
14:57:49,963 17,819856
14:57:49,964 18,542577
14:57:49,965 17,721303
14:57:49,966 16,407266
14:57:49,967 18,871086
14:57:49,968 17,721303
14:57:49,969 17,754154
14:57:49,970 18,476875
14:57:49,971 17,622751
14:57:49,972 17,655601
14:57:49,973 19,495254
14:57:49,974 17,885558
14:57:49,975 19,462403
14:57:49,976 19,265297
14:57:49,977 17,984111
14:57:49,978 18,575428
14:57:49,979 18,871086
14:57:49,980 16,90003
14:57:49,981 18,214067
14:57:49,982 17,721303
14:57:49,983 17,129987
14:57:49,984 18,608278

17 (86)

Voltage_1
-63,05907
-11,35176
54,777172
114,27033
150,14368
168,50744
170,64276
147,41704
101,65553
51,29497
-8,78939
-70,94328
-117,5587
-152,3806
-166,0465
-162,4001
-130,1077
-78,59754
-28,53279
33,226946
93,968397
132,4041
156,12257
169,46012
159,8019
119,95356
70,709894
21,302055
-45,84521
-102,7758
-140,8171
-161,2832
-166,835
-150,8366
-102,4144

95



Time Voltage 0
14:57:49,985 18,444024
14:57:49,986 17,425645
14:57:49,987 18,246918
14:57:49,988 17,819856
14:57:49,989 16,604372
14:57:49,990 18,016962
14:57:49,991 17,557049
14:57:49,992 16,374415
14:57:49,993 19,922316
14:57:49,994 18,444024
14:57:49,995 17,294241
14:57:49,996 18,969639
14:57:49,997 17,754154
14:57:49,998 16,965732
14:57:49,999 18,148365
14:57:50,000 17,458496
14:57:50,001 16,801477
14:57:50,002 18,67398

14:57:50,003 17,524198
14:57:50,004 18,345471
14:57:50,005 18,936788
14:57:50,006 16,998583
14:57:50,007 17,721303
14:57:50,008 18,31262

14:57:50,009 17,655601
14:57:50,010 18,67398

14:57:50,011 19,462403
14:57:50,012 17,195688
14:57:50,013 19,593806
14:57:50,014 19,922316
14:57:50,015 17,918409
14:57:50,016 19,265297
14:57:50,017 19,068192
14:57:50,018 18,181216
14:57:50,019 19,692359

Voltage 1
-49,91872
9,147211

79,054044
130,59729
161,87152
178,32992
175,76753
145,70878
96,300818
42,655168
-24,06506
-91,93499
-140,6857
-168,7732
-181,5193
-173,9307
-133,2942
-76,62648
-19,23598
52,247648
118,80377
160,68888
184,70304
191,30612
174,94626
127,54215
71,366913
12,925068
-62,46775
-125,8371
-166,4079
-186,7426
-190,4219
-166,5393
-111,317

Time Voltage 0
14:57:50,020 19,560956
14:57:50,021 17,885558
14:57:50,022 19,856614
14:57:50,023 20,152272
14:57:50,024 18,608278
14:57:50,025 20,283676
14:57:50,026 20,645036
14:57:50,027 18,444024
14:57:50,028 20,645036
14:57:50,029 20,41508

14:57:50,030 18,772533
14:57:50,031 21,072098
14:57:50,032 20,152272
14:57:50,033 19,068192
14:57:50,034 21,203502
14:57:50,035 20,020869
14:57:50,036 19,889465
14:57:50,037 21,82767

14:57:50,038 20,546484
14:57:50,039 18,772533
14:57:50,040 20,480782
14:57:50,041 19,133893
14:57:50,042 18,509726
14:57:50,043 20,77644

14:57:50,044 19,922316
14:57:50,045 19,265297
14:57:50,046 21,039248
14:57:50,047 20,119421
14:57:50,048 19,429552
14:57:50,049 21,761968
14:57:50,050 19,429552
14:57:50,051 19,396701
14:57:50,052 20,513633
14:57:50,053 19,265297
14:57:50,054 19,36385

18 (86)

Voltage_1
-53,36806
6,781945

79,57966

139,76274
173,46795
186,77266
185,91853
160,65602
107,1745

53,725941
-10,76045
-83,36091
-137,532

-173,9965
-189,7649
-187,0382
-152,7419
-92,82196
-36,5484

33,194095
108,22574
157,79798
186,96977
202,93542
195,05115
154,18436
91,898784
32,504225
-40,62191
-114,5692
-163,5827
-191,8345
-201,9197
-193,3128
-143,8722

96



Time Voltage 0
14:57:50,055 20,973546
14:57:50,056 19,330999
14:57:50,057 19,462403
14:57:50,058 21,367757
14:57:50,059 19,298148
14:57:50,060 19,330999
14:57:50,061 21,170651
14:57:50,062 20,08657

14:57:50,063 21,334906
14:57:50,064 22,648943
14:57:50,065 20,546484
14:57:50,066 21,039248
14:57:50,067 21,564863
14:57:50,068 20,546484
14:57:50,069 21,696266
14:57:50,070 22,813198
14:57:50,071 19,560956
14:57:50,072 21,203502
14:57:50,073 23,076006
14:57:50,074 20,940695
14:57:50,075 22,714645
14:57:50,076 22,944602
14:57:50,077 20,973546
14:57:50,078 22,386136
14:57:50,079 23,470217
14:57:50,080 20,579334
14:57:50,081 22,780347
14:57:50,082 23,831577
14:57:50,083 20,41508

14:57:50,084 23,141707
14:57:50,085 23,076006
14:57:50,086 20,41508

14:57:50,087 23,174558
14:57:50,088 23,24026

14:57:50,089 21,104949

Voltage 1
-79,51736
-15,983739
62,070087
136,214824
181,54933
205,300707
212,462262
195,872425
145,708782
80,499487
16,144459
-62,66486
-133,62274
-176,788773
-200,737053
-206,65021
-187,728111
-135,363836
-73,407097
-8,657987
70,709894
139,368526
180,728051
202,639763
210,326935
190,747647
137,101802
76,294561
12,432304
-68,052404
-138,813176
-184,311621
-205,566131
-211,610691
-188,910742

Time Voltage 0
14:57:50,090 21,696266
14:57:50,091 22,123328
14:57:50,092 20,546484
14:57:50,093 23,535919
14:57:50,094 22,287583
14:57:50,095 19,396701
14:57:50,096 22,484689
14:57:50,097 22,550391
14:57:50,098 20,152272
14:57:50,099 22,616092
14:57:50,100 23,010304
14:57:50,101 20,250825
14:57:50,102 21,564863
14:57:50,103 22,51754

14:57:50,104 20,119421
14:57:50,105 23,043155
14:57:50,106 21,893372
14:57:50,107 20,349378
14:57:50,108 22,583241
14:57:50,109 21,794819
14:57:50,110 20,645036
14:57:50,111 22,156179
14:57:50,112 22,550391
14:57:50,113 20,480782
14:57:50,114 24,225788
14:57:50,115 22,846049
14:57:50,116 21,170651
14:57:50,117 24,882807
14:57:50,118 23,371664
14:57:50,119 22,057627
14:57:50,120 24,817105
14:57:50,121 22,977453
14:57:50,122 21,236353
14:57:50,123 24,422894
14:57:50,124 23,437366

19 (86)

Voltage_1
-130,8304
-65,42433
2,248517

86,051305
156,58249
197,51498
217,38994
220,5108

194,88689
135,39355
68,114666
-2,67912

-87,36872
-160,7904
-204,3835
-224,1597
-224,1597
-194,1012
-125,4429
-55,04345
20,316527
107,1745

174,68345
216,83147
233,74984
229,97195
193,96706
126,75372
56,025509
-22,38967
-110,1672
-176,526

-211,1836
-232,0111
-226,0651

97



Time Voltage 0
14:57:50,125 22,024776
14:57:50,126 25,277018
14:57:50,127 24,028683
14:57:50,128 23,338813
14:57:50,129 25,539826
14:57:50,130 23,733024
14:57:50,131 23,667322
14:57:50,132 26,591056
14:57:50,133 24,98136

14:57:50,134 23,995832
14:57:50,135 26,952416
14:57:50,136 24,521447
14:57:50,137 24,784254
14:57:50,138 27,412329
14:57:50,139 23,765875
14:57:50,140 24,718552
14:57:50,141 26,591056
14:57:50,142 23,864428
14:57:50,143 25,34272

14:57:50,144 27,510882
14:57:50,145 23,831577
14:57:50,146 25,112764
14:57:50,147 26,131143
14:57:50,148 23,503068
14:57:50,149 25,211316
14:57:50,150 26,295397
14:57:50,151 23,962981
14:57:50,152 25,769782
14:57:50,153 26,656758
14:57:50,154 24,29149

14:57:50,155 26,919565
14:57:50,156 25,375571
14:57:50,157 23,404515
14:57:50,158 26,821012
14:57:50,159 25,901186

Voltage 1
-183,8189
-108,4918
-39,11077
35,066599
123,10726
181,28652
212,72507
226,78538
223,07319
177,6072

105,4991

37,103358
-43,08573
-131,9802
-188,5494
-218,148

-229,7444
-214,9615
-159,1479
-82,30969
-8,526583
80,827997
164,59816
214,49903
235,06388
239,4331

211,50958
143,57346
69,822917
-10,7933

-103,3014
-179,0883
-221,4331
-238,5813
-235,559

Time Voltage 0
14:57:50,160 23,24026
14:57:50,161 26,591056
14:57:50,162 24,127235
14:57:50,163 22,8789
14:57:50,164 26,623907
14:57:50,165 24,390043
14:57:50,166 23,962981
14:57:50,167 26,886714
14:57:50,168 23,995832
14:57:50,169 23,962981
14:57:50,170 26,591056
14:57:50,171 24,028683
14:57:50,172 24,98136
14:57:50,173 27,543733
14:57:50,174 23,010304
14:57:50,175 25,506975
14:57:50,176 26,262546
14:57:50,177 23,437366
14:57:50,178 27,510882
14:57:50,179 26,492503
14:57:50,180 23,56877
14:57:50,181 28,003646
14:57:50,182 26,591056
14:57:50,183 25,244167
14:57:50,184 29,251982
14:57:50,185 27,050969
14:57:50,186 27,018118
14:57:50,187 29,679044
14:57:50,188 26,591056
14:57:50,189 26,03259
14:57:50,190 28,430708
14:57:50,191 25,145615
14:57:50,192 27,576584
14:57:50,193 29,120578
14:57:50,194 24,62

20 (86)

Voltage_1
-191,3089
-112,3354
-34,87301
52,444754
149,78232
211,64098
240,61574
251,68661
233,78269
173,10659
90,716147
10,16559

-85,46337
-176,2632
-229,3502
-250,8018
-252,083

-214,0088
-133,787

-48,93319
39,534328
141,17533
209,60421
249,35417
260,7207

246,03619
184,90015
98,403283
21,630564
-69,23504
-162,5315
-217,2939
-239,6653
-248,5022
-216,4069

98



21 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:50,195 29,219131 -135,7252 14:57:50,230 26,328248 30,040405
14:57:50,196 28,036497 -53,26951 14:57:50,231 31,223038 143,70487
14:57:50,197 25,901186 31,485846 14:57:50,232 27,839392 226,68683
14:57:50,198 30,92738 134,44087 14:57:50,233 27,280926 269,6891

14:57:50,199 28,069348 206,97612 14:57:50,234 31,61725 282,13974
14:57:50,200 26,525354 241,86409 14:57:50,235 28,266454 257,86264
14:57:50,201 31,255889 253,75624 14:57:50,236 29,054876 181,18797
14:57:50,202 27,576584 239,13744 14:57:50,237 31,354442 82,109186
14:57:50,203 28,857771 181,41793 14:57:50,238 27,478031 -15,95089
14:57:50,204 31,321591 94,099801 14:57:50,239 30,56602 -130,1405
14:57:50,205 27,412329 13,549235 14:57:50,240 29,744746 -221,1046
14:57:50,206 29,974703 -87,00736 14:57:50,241 27,149522 -264,5992
14:57:50,207 30,303212 -179,7125 14:57:50,242 32,635629 -278,3637
14:57:50,208 27,08382 -233,4565 14:57:50,243 29,416237 -260,0657
14:57:50,209 30,533169 -253,1342 14:57:50,244 30,500318 -177,5772
14:57:50,210 28,594963 -251,2617 14:57:50,245 32,66848 -72,42157
14:57:50,211 25,605528 -206,5845 14:57:50,246 28,693516 25,572677
14:57:50,212 30,007554 -117,0002 14:57:50,247 32,931288 139,00716
14:57:50,213 28,332156 -30,47099 14:57:50,248 31,058784 225,37278
14:57:50,214 27,642286 65,979353 14:57:50,249 29,843299 263,2174

14:57:50,215 31,682952 172,64668 14:57:50,250 35,625065 276,2265

14:57:50,216 27,280926 234,37401 14:57:50,251 30,763125 252,17938
14:57:50,217 27,478031 259,99797 14:57:50,252 32,175716 176,03034
14:57:50,218 29,711895 265,54984 14:57:50,253 34,902344 79,349703
14:57:50,219 26,689609 232,17298 14:57:50,254 30,828827 -20,0244

14:57:50,220 30,467467 148,07406 14:57:50,255 35,756469 -136,2837
14:57:50,221 29,350535 58,949245 14:57:50,256 32,142865 -221,8273
14:57:50,222 26,788161 -35,59573 14:57:50,257 29,416237 -259,8358
14:57:50,223 30,960231 -147,5844 14:57:50,258 35,559363 -271,8921
14:57:50,224 28,397858 -225,5395 14:57:50,259 30,56602 -242,0963
14:57:50,225 26,919565 -259,7701 14:57:50,260 33,949667 -149,654

14:57:50,226 30,763125 -271,0051 14:57:50,261 33,194095 -49,16315
14:57:50,227 26,821012 -244,6587 14:57:50,262 29,054876 52,838965
14:57:50,228 29,054876 -163,3528 14:57:50,263 35,165152 177,57434
14:57:50,229 30,171808 -66,1799 14:57:50,264 31,255889 252,67214



Time Voltage 0
14:57:50,265 33,588306
14:57:50,266 34,508133
14:57:50,267 29,481939
14:57:50,268 35,493661
14:57:50,269 31,61725

14:57:50,270 31,518697
14:57:50,271 34,540984
14:57:50,272 29,449088
14:57:50,273 34,376729
14:57:50,274 31,61725

14:57:50,275 30,598871
14:57:50,276 35,296556
14:57:50,277 29,383386
14:57:50,278 33,752561
14:57:50,279 30,336063
14:57:50,280 30,073256
14:57:50,281 34,573835
14:57:50,282 29,022025
14:57:50,283 34,081071
14:57:50,284 32,898437
14:57:50,285 31,420144
14:57:50,286 35,559363
14:57:50,287 30,23751

14:57:50,288 33,522605
14:57:50,289 32,175716
14:57:50,290 30,56602

14:57:50,291 36,019276
14:57:50,292 30,56602

14:57:50,293 35,657916
14:57:50,294 33,062691
14:57:50,295 32,044312
14:57:50,296 36,019276
14:57:50,297 32,569927
14:57:50,298 38,22029

14:57:50,299 34,179623

Voltage 1
278,723203
280,759983
233,421323
128,527677
28,036497
-84,215035
-201,394071
-261,708279
-285,426625
-272,056309
-195,28381
-80,732843
24,98136
154,381466
249,485573
286,968881
294,721793
254,41326
150,472188
38,121737
-77,940518
-204,482052
-274,552977
-296,103168
-282,174385
-202,740956
-80,010123
34,179623
171,85825
267,060996
300,470777
303,624506
250,931027
133,455335
18,838235

Time Voltage 0
14:57:50,300 32,799884
14:57:50,301 35,822171
14:57:50,302 31,682952
14:57:50,303 38,877309
14:57:50,304 34,146773
14:57:50,305 36,643444
14:57:50,306 37,53042

14:57:50,307 34,672388
14:57:50,308 40,749813
14:57:50,309 34,475282
14:57:50,310 38,680203
14:57:50,311 37,037656
14:57:50,312 36,676295
14:57:50,313 40,97977

14:57:50,314 35,395108
14:57:50,315 40,782664
14:57:50,316 36,216382
14:57:50,317 39,041564
14:57:50,318 40,322751
14:57:50,319 34,540984
14:57:50,320 41,833895
14:57:50,321 34,968046
14:57:50,322 40,716962
14:57:50,323 36,873401
14:57:50,324 36,807699
14:57:50,325 40,355602
14:57:50,326 36,873401
14:57:50,327 43,476442
14:57:50,328 36,676295
14:57:50,329 41,012621
14:57:50,330 37,300463
14:57:50,331 36,84055

14:57:50,332 41,373981
14:57:50,333 34,606686
14:57:50,334 42,72087

22 (86)

Voltage_1
-105,3381
-228,0361
-282,7
-302,3777
-272,6805
-169,8572
-45,84521
76,327412
209,47281
276,94923
296,003
282,86247
201,55567
84,080246
-25,97041
-162,203
-255,2367
-286,3793
-288,4161
-222,78
-94,53021
20,645036
160,19611
265,15562
298,10548
301,29206
240,05727
113,08769
-2,777673
-141,6055
-253,167
-292,5553
-299,7496
-243,4103
-109,7402

100



Time
14:57:50,335 36,019276
14:57:50,336 40,815515
14:57:50,337 36,84055
14:57:50,338 35,493661
14:57:50,339 39,928539
14:57:50,340 35,592214
14:57:50,341 42,917976
14:57:50,342 35,329407
14:57:50,343 41,012621
14:57:50,344 37,037656
14:57:50,345 37,464718
14:57:50,346 40,684111
14:57:50,347 34,672388
14:57:50,348 42,096702
14:57:50,349 34,475282
14:57:50,350 41,702491
14:57:50,351 35,723618
14:57:50,352 38,778756
14:57:50,353 38,056035
14:57:50,354 36,47919
14:57:50,355 42,031
14:57:50,356 36,019276
14:57:50,357 43,04938
14:57:50,358 35,625065
14:57:50,359 41,636789
14:57:50,360 37,53042
14:57:50,361 40,97977
14:57:50,362 40,749813
14:57:50,363 37,727526
14:57:50,364 44,133461
14:57:50,365 38,515948
14:57:50,366 46,695836
14:57:50,367 38,450247
14:57:50,368 47,221451
14:57:50,369 40,355602

Voltage 0 Voltage_1 Time

14,041999
158,55355
272,21865
307,86233
310,49044
245,44487
111,6751

-13,28997
-161,1846
-274,1916
-308,9807
-308,4551
-230,4342
-87,36872
43,213635
199,09184
295,47737
322,84256
311,80449
214,9261

73,042313
-62,46775
-219,2649
-302,8705
-323,2709
-293,3437
-169,036

-26,89024
116,27424
264,17008
319,72168
326,55477
274,97816
138,97431
1,525797

Voltage 0
14:57:50,370 45,940264
14:57:50,371 42,425212
14:57:50,372 40,158496
14:57:50,373 44,330567
14:57:50,374 40,158496
14:57:50,375 47,320004
14:57:50,376 38,318843
14:57:50,377 47,582812
14:57:50,378 40,815515
14:57:50,379 48,89685

14:57:50,380 41,34113

14:57:50,381 45,611754
14:57:50,382 43,082231
14:57:50,383 45,316096
14:57:50,384 45,086139
14:57:50,385 40,519856
14:57:50,386 46,925792
14:57:50,387 41,275428
14:57:50,388 50,112335
14:57:50,389 39,632881
14:57:50,390 48,89685

14:57:50,391 41,735342
14:57:50,392 49,948081
14:57:50,393 41,472534
14:57:50,394 48,798297
14:57:50,395 43,903505
14:57:50,396 46,662985
14:57:50,397 43,607846
14:57:50,398 43,279336
14:57:50,399 44,691927
14:57:50,400 42,458063
14:57:50,401 47,51711

14:57:50,402 40,224198
14:57:50,403 47,911321
14:57:50,404 40,454155

23 (86)

Voltage_1
-145,9747
-264,4021
-305,4328
-307,7324
-222,55
-75,60811
55,992658
218,17837
299,32098
317,32353
288,74285
164,79526
25,014211
-123,1762
-263,5808
-309,2764
-314,3026
-236,3802
-82,17828
56,682528
226,48972
311,31172
329,31428
293,80196
153,42879
3,726809
-156,8812
-291,4712
-330,2353
-318,8032
-206,913
-44,20266
110,42676
280,69428
338,01991

101



Time
14:57:50,405 48,469787
14:57:50,406 40,191347
14:57:50,407 50,046634
14:57:50,408 41,373981
14:57:50,409 49,58672

14:57:50,410 40,97977

14:57:50,411 48,634042
14:57:50,412 41,801044
14:57:50,413 49,488167
14:57:50,414 40,355602
14:57:50,415 47,615663
14:57:50,416 41,111174
14:57:50,417 47,221451
14:57:50,418 42,72087

14:57:50,419 48,108427
14:57:50,420 43,870654
14:57:50,421 46,203071
14:57:50,422 44,002057
14:57:50,423 46,433028
14:57:50,424 44,954735
14:57:50,425 45,776009
14:57:50,426 44,954735
14:57:50,427 47,51711

14:57:50,428 46,071668
14:57:50,429 47,51711

14:57:50,430 47,812768
14:57:50,431 50,210888
14:57:50,432 48,798297
14:57:50,433 48,56834

14:57:50,434 48,272682
14:57:50,435 48,89685

14:57:50,436 47,977023
14:57:50,437 49,619571
14:57:50,438 49,159658
14:57:50,439 51,98484

Voltage 0 Voltage_1 Time

344,32738
263,3488

96,399371
-56,42319
-234,8034
-325,7018
-342,6858
-288,0547
-127,0854
35,132301
217,6856

331,67958
354,60989
314,03839
160,98454
-4,683026
-177,8729
-314,5654
-349,3217
-322,9424
-176,526

-0,970873
178,92124
321,36425
353,32868
325,99629
181,54933
18,049813
-150,2124
-302,4105
-333,1262
-315,6495
-179,9096
-6,851186
170,80701

Voltage 0
14:57:50,440 46,695836
14:57:50,441 51,689182
14:57:50,442 49,685273
14:57:50,443 55,926956
14:57:50,444 47,812768
14:57:50,445 54,382961
14:57:50,446 48,042725
14:57:50,447 55,565595
14:57:50,448 45,80886

14:57:50,449 55,335638
14:57:50,450 47,451408
14:57:50,451 56,518273
14:57:50,452 44,626226
14:57:50,453 56,945336
14:57:50,454 47,451408
14:57:50,455 58,423629
14:57:50,456 46,564432
14:57:50,457 56,025509
14:57:50,458 47,352855
14:57:50,459 54,744321
14:57:50,460 47,747066
14:57:50,461 52,247648
14:57:50,462 50,572249
14:57:50,463 49,521018
14:57:50,464 54,218706
14:57:50,465 48,141278
14:57:50,466 58,160822
14:57:50,467 49,783826
14:57:50,468 60,854601
14:57:50,469 47,057196
14:57:50,470 58,686437
14:57:50,471 48,831148
14:57:50,472 58,259374
14:57:50,473 50,079484
14:57:50,474 54,547215

24 (86)

Voltage_1
313,34851
340,91083
313,41421
160,39322
-6,489826
-193,7398
-324,0922
-345,7409
-300,0124
-120,9095
50,670802
252,67214
348,89373
364,10396
274,12402
79,185448
-95,54859
-295,3147
-355,8919
-354,2822
-213,2861
-14,37405
182,2392
345,67429
373,79516
327,77027
139,79559
-49,196
-259,8686
-360,0311
-368,7694
-251,6888
-42,36301
154,93994
341,92923

102



Time Voltage 0
14:57:50,475 56,41972

14:57:50,476 52,740412
14:57:50,477 60,263284
14:57:50,478 53,495984
14:57:50,479 63,745487
14:57:50,480 49,91523

14:57:50,481 62,989914
14:57:50,482 53,463134
14:57:50,483 61,183111
14:57:50,484 56,025509
14:57:50,485 56,781081
14:57:50,486 64,566761
14:57:50,487 54,382961
14:57:50,488 67,753306
14:57:50,489 55,795552
14:57:50,490 67,161988
14:57:50,491 52,379052
14:57:50,492 61,380217
14:57:50,493 63,022765
14:57:50,494 55,434191
14:57:50,495 67,161988
14:57:50,496 56,978187
14:57:50,497 68,278921
14:57:50,498 56,255466
14:57:50,499 61,643024
14:57:50,500 64,238251
14:57:50,501 53,00322

14:57:50,502 66,866329
14:57:50,503 55,598446
14:57:50,504 67,326243
14:57:50,505 58,390778
14:57:50,506 60,427538
14:57:50,507 68,57458

14:57:50,508 54,284408
14:57:50,509 69,691513

Voltage 1
374,714998
338,118462
149,848017
-45,352443
-258,127532
-359,209807
-362,921965
-233,916433
-26,331774
172,843783
339,005451
361,870063
312,625778
112,923434
-77,677711
-287,233424
-350,077242
-334,637299
-167,721935
29,909001
253,164912
359,866123
362,757053
229,906244
15,585993
-193,739819
-348,730353
-364,564513
-267,884246
-40,81902
172,810932
357,533668
377,737338
298,861061
70,085725

Time Voltage 0
14:57:50,510 57,668057
14:57:50,511 59,244904
14:57:50,512 60,263284
14:57:50,513 55,795552
14:57:50,514 69,658662
14:57:50,515 53,167475
14:57:50,516 63,351275
14:57:50,517 64,336804
14:57:50,518 54,875725
14:57:50,519 69,560109
14:57:50,520 56,05836
14:57:50,521 60,066178
14:57:50,522 61,84013
14:57:50,523 54,580066
14:57:50,524 71,366913
14:57:50,525 59,1135
14:57:50,526 63,18702
14:57:50,527 69,855768
14:57:50,528 59,507711
14:57:50,529 71,59687
14:57:50,530 60,197582
14:57:50,531 60,033327
14:57:50,532 73,042313
14:57:50,533 56,879634
14:57:50,534 70,841298
14:57:50,535 74,060694
14:57:50,536 59,1135
14:57:50,537 74,881968
14:57:50,538 67,22769
14:57:50,539 62,49715
14:57:50,540 76,984432
14:57:50,541 64,041145
14:57:50,542 69,822917
14:57:50,543 76,524518
14:57:50,544 64,238251

25 (86)

Voltage_1
-140,8499
-345,0839
-375,3396
-310,6561
-73,37425
150,17653
365,15521
393,99885
316,83075
76,59022
-145,6133
-359,8997
-387,0017
-310,7875
-59,74113
178,39562
382,238
401,88323
287,3631
37,957482
-193,0828
-374,9783
-385,622
-255,7951
6,946199
259,57091
396,92264
385,62171
185,32721
-36,18704
-286,7735
-370,412
-352,7382
-126,3298
115,71577

103



104

26 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:50,545 72,5824  350,79912 14:57:50,580 62,825659 158,22504
14:57:50,546 71,761125 386,04878 14:57:50,581 73,765035 405,52975
14:57:50,547 66,669223 294,52469 14:57:50,582 85,985603 411,57445
14:57:50,548 83,817438 48,272682 14:57:50,583 71,169807 216,79862
14:57:50,549 71,005553 -188,7465 14:57:50,584 72,94376 -75,57526
14:57:50,550 66,504968 -368,4081 14:57:50,585 85,788497 -363,4476
14:57:50,551 79,316852 -371,7589 14:57:50,586 73,830737 -410,983

14:57:50,552 64,468208 -204,5149 14:57:50,587 69,691513 -288,3504
14:57:50,553 68,278921 48,075576 14:57:50,588 82,273441 11,611031
14:57:50,554 83,029014 315,38529 14:57:50,589 85,131478 306,02266
14:57:50,555 67,260541 388,70975 14:57:50,590 71,202658 410,5889

14:57:50,556 72,25389 341,96208 14:57:50,591 74,159247 355,23407
14:57:50,557 84,54016 86,21556 14:57:50,592 92,851463 47,418557
14:57:50,558 64,041145 -152,1178 14:57:50,593 82,89761 -246,6297
14:57:50,559 68,57458 -373,6971 14:57:50,594 65,782247 -412,527

14:57:50,560 81,846378 -386,6075 14:57:50,595 83,784587 -368,8351
14:57:50,561 63,745487 -234,7377 14:57:50,596 91,964486 -77,77626
14:57:50,562 72,056784 35,132301 14:57:50,597 73,206568 197,35073
14:57:50,563 80,466636 317,42208 14:57:50,598 76,524518 403,36155
14:57:50,564 62,037236 403,78862 14:57:50,599 91,373167 382,96073
14:57:50,565 69,691513 351,94892 14:57:50,600 92,654357 125,04547
14:57:50,566 84,507309 75,768945 14:57:50,601 77,214389 -158,7537
14:57:50,567 66,702074 -181,4864 14:57:50,602 74,389204 -391,8637
14:57:50,568 68,508878 -399,1566 14:57:50,603 94,099801 -381,5813
14:57:50,569 79,612511 -403,7229 14:57:50,604 91,241763 -130,3377
14:57:50,570 64,796718 -201,9525 14:57:50,605 70,939851 148,66538
14:57:50,571 65,847949 74,323502 14:57:50,606 83,193269 395,1158

14:57:50,572 80,105276 360,85167 14:57:50,607 97,384902 384,76757
14:57:50,573 71,432615 418,86751 14:57:50,608 92,851463 134,73653
14:57:50,574 65,453737 323,95951 14:57:50,609 78,92264 -151,8221
14:57:50,575 80,335232 23,962981 14:57:50,610 75,046223 -394,7217
14:57:50,576 76,228859 -257,0763 14:57:50,611 95,479543 -379,676

14:57:50,577 63,51553 -416,0749 14:57:50,612 94,428311 -111,7112
14:57:50,578 78,692683 -389,9255 14:57:50,613 74,126396 185,72142
14:57:50,579 79,546809 -113,7151 14:57:50,614 81,616421 410,91742



Time Voltage 0
14:57:50,615 93,639887
14:57:50,616 99,947281
14:57:50,617 82,799057
14:57:50,618 68,870239
14:57:50,619 91,47172

14:57:50,620 98,863197
14:57:50,621 85,55854

14:57:50,622 77,24724

14:57:50,623 78,232769
14:57:50,624 92,522953
14:57:50,625 98,107624
14:57:50,626 88,088067
14:57:50,627 76,491667
14:57:50,628 74,553459
14:57:50,629 94,72397

14:57:50,630 99,060303
14:57:50,631 87,85811

14:57:50,632 78,889789
14:57:50,633 76,327412
14:57:50,634 88,84364

14:57:50,635 98,403283
14:57:50,636 95,873755
14:57:50,637 79,349703
14:57:50,638 77,575749
14:57:50,639 88,252322
14:57:50,640 91,307465
14:57:50,641 99,126005
14:57:50,642 95,775202
14:57:50,643 78,035663
14:57:50,644 76,458816
14:57:50,645 88,613683
14:57:50,646 92,325847
14:57:50,647 103,8894

14:57:50,648 102,31255
14:57:50,649 85,19718

Voltage 1
379,0514

80,039574
-225,9665
-411,4429
-355,3005
-29,64972
296,82428
420,67435
315,35244
-32,17923
-356,3846
-411,5743
-230,1714
106,05757
412,78996
409,40624
121,20189
-206,8473
-429,6095
-369,0651
-9,577812
339,46537
430,23417
248,00727
-105,3381
-419,6228
-408,8805
-89,76683
262,33041
440,31964
317,19212
-55,50337
-399,0252
-418,9001
-132,0788

Time Voltage 0
14:57:50,650 81,846378
14:57:50,651 79,054044
14:57:50,652 92,325847
14:57:50,653 105,40055
14:57:50,654 105,76191
14:57:50,655 103,29808
14:57:50,656 98,468985
14:57:50,657 85,19718

14:57:50,658 81,353613
14:57:50,659 96,497924
14:57:50,660 92,621506
14:57:50,661 112,66063
14:57:50,662 111,64224
14:57:50,663 109,70403
14:57:50,664 108,75135
14:57:50,665 91,931635
14:57:50,666 97,056392
14:57:50,667 85,657093
14:57:50,668 95,578096
14:57:50,669 98,994601
14:57:50,670 108,5871

14:57:50,671 112,66063
14:57:50,672 116,37279
14:57:50,673 115,58437
14:57:50,674 109,40837
14:57:50,675 95,05248

14:57:50,676 91,997337
14:57:50,677 90,420488
14:57:50,678 85,821348
14:57:50,679 99,61877

14:57:50,680 90,321935
14:57:50,681 109,57263
14:57:50,682 100,14439
14:57:50,683 116,79986
14:57:50,684 108,94846

27 (86)

Voltage_1
233,51988
440,41819
322,77686
-51,03565
-399,1894
-410,3259
-120,2196
247,25169
430,95691
275,33952
-71,5346

-393,0463
-385,2606
-58,06574
299,45239
404,01858
199,48605
-149,1283
-409,6689
-343,9013
40,815515
385,91737
385,12893
56,616826
-302,4434
-395,6087
-179,7454
201,09576
425,10932
287,16599
-102,7429
-424,1562
-363,1191
32,832735
405,75971

105



Time Voltage 0
14:57:50,685 116,208537
14:57:50,686 117,062664
14:57:50,687 111,477989
14:57:50,688 109,671182
14:57:50,689 100,341493
14:57:50,690 101,984043
14:57:50,691 94,494013
14:57:50,692 99,651621
14:57:50,693 90,519041
14:57:50,694 91,14321
14:57:50,695 85,755646
14:57:50,696 87,989514
14:57:50,697 86,806878
14:57:50,698 92,654357
14:57:50,699 93,902695
14:57:50,700 89,533511
14:57:50,701 93,048569
14:57:50,702 92,194443
14:57:50,703 96,005159
14:57:50,704 96,169414
14:57:50,705 102,214001
14:57:50,706 92,4244
14:57:50,707 101,458427
14:57:50,708 95,118182
14:57:50,709 102,279703
14:57:50,710 98,994601
14:57:50,711 106,911696
14:57:50,712 93,836993
14:57:50,713 102,115448
14:57:50,714 94,592566
14:57:50,715 101,852639
14:57:50,716 102,608213
14:57:50,717 105,991868
14:57:50,718 99,191707
14:57:50,719 105,663357

Voltage 1
397,612522
27,018118
-358,815595
-410,851553
-89,66828
311,70594
426,554788
147,942655
-258,324638
-433,978676
-205,467578
218,933944
443,079177
240,287228
-192,754293
-452,079606
-272,417669
166,536371
445,740164
283,158128
-170,087197
-454,182074
-272,647626
152,410401
431,778201
276,817827
-185,329998
-439,267694
-226,557837
182,600566
413,217027
209,144293
-228,660293
-409,406109
-149,522558

Time Voltage 0
14:57:50,720 106,61604
14:57:50,721 115,58437
14:57:50,722 120,41347
14:57:50,723 125,70249
14:57:50,724 121,59611
14:57:50,725 127,5093
14:57:50,726 128,59338
14:57:50,727 127,73925
14:57:50,728 137,13465
14:57:50,729 118,93517
14:57:50,730 130,26878
14:57:50,731 106,45178
14:57:50,732 116,5042
14:57:50,733 101,29417
14:57:50,734 111,54369
14:57:50,735 98,666091
14:57:50,736 108,75135
14:57:50,737 112,33212
14:57:50,738 117,16122
14:57:50,739 133,71814
14:57:50,740 125,89959
14:57:50,741 131,84563
14:57:50,742 118,67236
14:57:50,743 116,37279
14:57:50,744 110,72242
14:57:50,745 106,35323
14:57:50,746 101,55698
14:57:50,747 110,78812
14:57:50,748 113,2848
14:57:50,749 125,17687
14:57:50,750 133,8824
14:57:50,751 122,943
14:57:50,752 123,46862
14:57:50,753 107,43731
14:57:50,754 106,78029

28 (86)

Voltage_1
268,37505
393,70319
89,82917

-323,9607
-385,7205
-30,33958
371,23274
369,13024
-45,97661
-417,8488
-329,4469
111,51084
431,18687
246,62752
-220,7104
-420,0827
-131,4546
320,14874
405,92397
7,176156

-411,5086
-367,1269
91,537422
443,04633
265,71409
-220,7761
-432,3033
-106,2908
358,35496
403,06588
-43,34854
-444,8195
-327,1473
184,11172
447,64556



Time Voltage 0
14:57:50,755 114,69739
14:57:50,756 116,6356

14:57:50,757 131,48427
14:57:50,758 130,13738
14:57:50,759 122,28598
14:57:50,760 130,26878
14:57:50,761 106,94455
14:57:50,762 109,17842
14:57:50,763 122,58164
14:57:50,764 130,53159
14:57:50,765 142,58793
14:57:50,766 131,35287
14:57:50,767 122,91015
14:57:50,768 110,06539
14:57:50,769 126,81942
14:57:50,770 137,75882
14:57:50,771 141,96376
14:57:50,772 146,26725
14:57:50,773 111,18233
14:57:50,774 118,90232
14:57:50,775 133,29108
14:57:50,776 141,93091
14:57:50,777 144,6247

14:57:50,778 120,01926
14:57:50,779 119,09943
14:57:50,780 122,18743
14:57:50,781 142,91644
14:57:50,782 149,2567

14:57:50,783 113,87611
14:57:50,784 116,20854
14:57:50,785 129,05329
14:57:50,786 140,32121
14:57:50,787 137,95593
14:57:50,788 115,38726
14:57:50,789 116,47135

Voltage_1 Time

117,12837
-353,2966
-409,9317
47,977023
451,71918
277,86907
-213,6803
-423,7949
-79,64876
385,72026
355,10266
-92,52631
-419,4257
-203,8579
300,27367
380,33261
-30,66809
-411,9028
-277,5753
237,62628
393,76889
-1,496487
-411,7714
-300,2752
225,53703
400,3392
4,810889
-424,0577
-296,1032
242,324
413,34843
-19,79445
-438,9392
-264,2706
290,02405

Voltage 0
14:57:50,790 132,43695
14:57:50,791 135,95202
14:57:50,792 130,46589
14:57:50,793 110,78812
14:57:50,794 120,05211
14:57:50,795 138,94146
14:57:50,796 134,44087
14:57:50,797 113,18624
14:57:50,798 118,34385
14:57:50,799 132,99542
14:57:50,800 135,16359
14:57:50,801 122,97585
14:57:50,802 118,08105
14:57:50,803 138,31729
14:57:50,804 137,13465
14:57:50,805 118,60666
14:57:50,806 133,06112
14:57:50,807 143,63916
14:57:50,808 126,62232
14:57:50,809 127,47644
14:57:50,810 146,46436
14:57:50,811 138,48155
14:57:50,812 135,06504
14:57:50,813 123,56717
14:57:50,814 148,46827
14:57:50,815 154,48002
14:57:50,816 113,2848

14:57:50,817 138,84291
14:57:50,818 157,56802
14:57:50,819 128,19917
14:57:50,820 136,80614
14:57:50,821 153,19883
14:57:50,822 129,64461
14:57:50,823 135,59065
14:57:50,824 162,8899

29 (86)

Voltage_1
404,4785

-62,56631
-457,9271
-181,6507
356,12106
390,38518
-137,3349
-451,4883
-74,95109
414,82676
340,1881

-246,137

-423,8277
26,919565
446,98853
197,18647
-351,6541
-364,006

126,12955
422,54689
17,031434
-445,6079
-227,4448
295,87159
388,6769

-134,5097
-431,9748
-51,03565
398,95944
265,02422
-304,0859
-348,1719
118,96802
405,13553
-0,708065

107



108

30 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:50,825 135,82061 -426,6857 14:57:50,860 166,83203 -387,5273
14:57:50,826 132,43695 -173,9636 14:57:50,861 146,39865 -314,9596
14:57:50,827 145,47882 342,58626 14:57:50,862 147,02283 328,19734
14:57:50,828 144,49329 333,88063 14:57:50,863 175,76753 291,53521
14:57:50,829 145,54453 -224,0612 14:57:50,864 138,38299 -262,4967
14:57:50,830 143,70487 -383,7166 14:57:50,865 154,87423 -380,4972
14:57:50,831 139,26997 68,476027 14:57:50,866 152,3447 210,754

14:57:50,832 136,05057 418,6704 14:57:50,867 155,59696 370,51001
14:57:50,833 148,99389 37,004805 14:57:50,868 147,74555 -130,8633
14:57:50,834 144,46044 -432,1719 14:57:50,869 144,13193 -396,4628
14:57:50,835 139,13857 -198,1418 14:57:50,870 174,8477 102,44396
14:57:50,836 144,92036 349,45221 14:57:50,871 138,7115 417,42203
14:57:50,837 143,80342 328,85436 14:57:50,872 165,41943 -41,9688

14:57:50,838 140,35406 -252,9371 14:57:50,873 153,19883 -409,4718
14:57:50,839 143,11355 -391,798 14:57:50,874 173,13944 18,903937
14:57:50,840 135,88631 110,2625 14:57:50,875 140,51831 434,702

14:57:50,841 129,71032 422,94111 14:57:50,876 167,94897 31,551548
14:57:50,842 165,64939 -30,56954 14:57:50,877 174,782  -417,1918
14:57:50,843 142,45653 -457,4343 14:57:50,878 153,42879 -79,12315
14:57:50,844 130,46589 -102,6772 14:57:50,879 150,96495 424,97791
14:57:50,845 150,8664 422,44833 14:57:50,880 156,71389 99,027452
14:57:50,846 135,09789 225,30708 14:57:50,881 183,81606 -415,5492
14:57:50,847 141,14248 -376,7522 14:57:50,882 137,59457 -157,0454
14:57:50,848 155,39985 -352,4754 14:57:50,883 154,34862 403,09874
14:57:50,849 132,92972 269,6891 14:57:50,884 154,93994 156,68104
14:57:50,850 152,64036 391,23932 14:57:50,885 183,02763 -397,8754
14:57:50,851 152,54181 -174,2593 14:57:50,886 135,98487 -208,9498
14:57:50,852 135,16359 -427,3428 14:57:50,887 153,23168 388,6112

14:57:50,853 156,58249 79,185448 14:57:50,888 156,68104 199,84741
14:57:50,854 129,2504 447,21849 14:57:50,889 177,08158 -393,2763
14:57:50,855 154,44717 -4,945833 14:57:50,890 135,98487 -239,9281
14:57:50,856 154,67713 -446,1664 14:57:50,891 150,89925 381,77808
14:57:50,857 135,59065 -106,7836 14:57:50,892 160,13041 218,93394
14:57:50,858 153,49449 430,39843 14:57:50,893 171,9568 -390,0569
14:57:50,859 154,70998 159,63764 14:57:50,894 136,60904 -249,1592



Time Voltage 0

14:57:50,895 150,110826
14:57:50,896 157,666575
14:57:50,897 171,26693

14:57:50,898 136,280526
14:57:50,899 152,410401
14:57:50,900 150,669294
14:57:50,901 176,227448
14:57:50,902 137,496015
14:57:50,903 153,921551
14:57:50,904 145,478824
14:57:50,905 176,58881

14:57:50,906 143,244951
14:57:50,907 158,323597
14:57:50,908 152,476104
14:57:50,909 166,963435
14:57:50,910 158,520703
14:57:50,911 150,800698
14:57:50,912 167,71901

14:57:50,913 143,869122
14:57:50,914 167,324797
14:57:50,915 148,796783
14:57:50,916 176,950173
14:57:50,917 147,975506
14:57:50,918 150,899252
14:57:50,919 166,667775
14:57:50,920 168,146075
14:57:50,921 185,130103
14:57:50,922 150,275081
14:57:50,923 160,623173
14:57:50,924 176,326001
14:57:50,925 167,226244
14:57:50,926 187,265426
14:57:50,927 162,495686
14:57:50,928 156,31968

14:57:50,929 175,570426

Voltage 1
386,278735
220,445099
-399,64936
-232,470995
403,887173
200,077372
-417,093246
-188,877891
426,719046
148,961038
-456,153138
-116,967352
447,02138
69,297302
-477,046428
-32,212085
448,434004
-24,754931
-463,183268
56,978187
430,365579
-127,216822
-420,345497
151,884784
399,747874
-270,24951
-322,482454
309,406345
329,314283
-391,206655
-161,381719
394,820139
78,068514
-446,264968
12,530856

Time Voltage 0
14:57:50,930 169,49297
14:57:50,931 204,84079
14:57:50,932 174,74915
14:57:50,933 150,70215
14:57:50,934 171,16838
14:57:50,935 172,87663
14:57:50,936 183,78321
14:57:50,937 199,58461
14:57:50,938 171,29978
14:57:50,939 157,86368
14:57:50,940 172,51527
14:57:50,941 162,85705
14:57:50,942 196,00383
14:57:50,943 199,19039
14:57:50,944 164,82811
14:57:50,945 164,76241
14:57:50,946 174,35493
14:57:50,947 160,62317
14:57:50,948 182,00925
14:57:50,949 205,62922
14:57:50,950 168,31033
14:57:50,951 157,63372
14:57:50,952 178,42847
14:57:50,953 176,35885
14:57:50,954 164,23679
14:57:50,955 183,94746
14:57:50,956 190,9119

14:57:50,957 160,88598
14:57:50,958 182,79767
14:57:50,959 190,68194
14:57:50,960 176,88447
14:57:50,961 160,36036
14:57:50,962 181,28652
14:57:50,963 199,28895
14:57:50,964 170,70846

31 (86)

Voltage_1
401,94893
-122,9462
-374,0584
204,01951
346,69269
-331,4179
-214,7644
393,11186
85,689944
-430,9892
38,943011
395,54287
-173,4708
-344,1312
315,77951
256,45004
-422,7436
-74,49118
435,42474
-92,16495
-413,7096
232,43579
328,65726
-404,5442
-151,2965
450,60222
-48,44043
-428,1969
211,80524
340,0567

-389,8269
-181,8478
456,38412
-42,49442
-424,3533

109
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32 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:50,965 184,76874 224,05873 14:57:51,000 174,12498 125,24257
14:57:50,966 204,70939 297,18564 14:57:51,001 174,97911 -467,7824
14:57:50,967 189,69641 -377,0479 14:57:51,002 196,13523 145,41312
14:57:50,968 168,67169 -148,11  14:57:51,003 195,2811 373,30238
14:57:50,969 166,79918 455,82564 14:57:51,004 195,47821 -433,4202
14:57:50,970 183,55325 -61,02232 14:57:51,005 183,7175 -31,35796
14:57:50,971 183,06048 -403,7886 14:57:51,006 180,07103 416,37078
14:57:50,972 188,74373 273,76266 14:57:51,007 196,4309 -272,1549
14:57:50,973 206,5819 226,48972 14:57:51,008 202,31125 -234,0478
14:57:50,974 211,80524 -391,1081 14:57:51,009 197,84349 416,79785
14:57:50,975 191,04331 -28,13857 14:57:51,010 209,63706 -75,18105
14:57:50,976 167,65331 428,09882 14:57:51,011 197,71209 -390,3197
14:57:50,977 170,77416 -141,1784 14:57:51,012 173,56651 334,242

14:57:50,978 175,40617 -362,1335 14:57:51,013 139,66419 147,48274
14:57:50,979 191,50322 369,98438 14:57:51,014 142,85074 -373,4014
14:57:50,980 189,17079 116,10998 14:57:51,015 151,68768 104,02081
14:57:50,981 194,42698 -411,3443 14:57:51,016 159,999  301,19351
14:57:50,982 218,14552 99,553068 14:57:51,017 155,367 -322,811

14:57:50,983 206,84471 359,53761 14:57:51,018 154,67713 -5,17579

14:57:50,984 180,5638 -324,7163 14:57:51,019 155,99117 317,68489
14:57:50,985 159,01347 -198,8974 14:57:51,020 154,74283 -230,3357
14:57:50,986 169,95289 434,93196 14:57:51,021 157,17381 -126,3298
14:57:50,987 188,97369 -73,5385 14:57:51,022 170,70846 327,37605
14:57:50,988 172,61383 -389,2027 14:57:51,023 172,87663 -95,67999
14:57:50,989 168,7374 309,01213 14:57:51,024 171,16838 -249,1921
14:57:50,990 195,41251 187,03547 14:57:51,025 160,13041 294,88605
14:57:50,991 208,98004 -442,06  14:57:51,026 150,34078 35,09945

14:57:50,992 209,93272 59,343456 14:57:51,027 144,16478 -323,6651
14:57:50,993 191,53607 389,43248 14:57:51,028 137,39746 184,14457
14:57:50,994 180,99086 -338,5137 14:57:51,029 143,44206 195,084

14:57:50,995 163,41552 -195,0539 14:57:51,030 151,55627 -343,8356
14:57:50,996 174,61774 449,15674 14:57:51,031 149,3881 56,715379
14:57:50,997 190,25488 -107,7034 14:57:51,032 150,83355 289,13707
14:57:50,998 175,24192 -393,5719 14:57:51,033 151,06351 -287,3648
14:57:50,999 169,85433 365,94365 14:57:51,034 138,5801 -62,1064



Time
14:57:51,035 142,55508
14:57:51,036 159,73619
14:57:51,037 157,40377
14:57:51,038 157,92938
14:57:51,039 161,11594
14:57:51,040 148,00836
14:57:51,041 133,65244
14:57:51,042 137,89023
14:57:51,043 143,44206
14:57:51,044 138,7115

14:57:51,045 145,54453
14:57:51,046 153,36308
14:57:51,047 138,5144

14:57:51,048 131,45142
14:57:51,049 145,28172
14:57:51,050 138,87576
14:57:51,051 142,48938
14:57:51,052 160,68888
14:57:51,053 144,42759
14:57:51,054 137,85738
14:57:51,055 139,95985
14:57:51,056 136,18197
14:57:51,057 138,7115

14:57:51,058 145,74163
14:57:51,059 154,11866
14:57:51,060 145,08461
14:57:51,061 135,62351
14:57:51,062 139,9927

14:57:51,063 128,39627
14:57:51,064 123,46862
14:57:51,065 140,94538
14:57:51,066 139,69704
14:57:51,067 139,13857
14:57:51,068 153,85585
14:57:51,069 137,00325

Voltage 0 Voltage_1 Time

312,69148
-176,296

-212,6948
322,80971
-53,0724

-303,1004
268,14509
83,521779
-346,1351
131,61568
245,87194
-352,6396
12,826515
315,08963
-263,7122
-146,5003
346,29847
-118,9713
-282,5686
310,12908
4,745187

-325,9647
201,94989
158,19219
-337,7253
64,238251
282,79676
-290,7156
-80,86425
326,48906
-148,6027
-260,2628
324,02521
-30,33958
-295,479

Voltage 0
14:57:51,070 134,44087
14:57:51,071 149,28955
14:57:51,072 150,60359
14:57:51,073 148,33687
14:57:51,074 154,25006
14:57:51,075 148,73108
14:57:51,076 134,63797
14:57:51,077 127,54215
14:57:51,078 127,7721

14:57:51,079 124,05994
14:57:51,080 126,29381
14:57:51,081 142,75219
14:57:51,082 140,64972
14:57:51,083 131,35287
14:57:51,084 137,26606
14:57:51,085 136,67474
14:57:51,086 135,06504
14:57:51,087 151,16206
14:57:51,088 153,00172
14:57:51,089 139,92699
14:57:51,090 136,14912
14:57:51,091 132,86402
14:57:51,092 118,27815
14:57:51,093 118,47526
14:57:51,094 128,95474
14:57:51,095 129,67746
14:57:51,096 127,5093

14:57:51,097 127,11508
14:57:51,098 126,0967

14:57:51,099 124,28989
14:57:51,100 127,60785
14:57:51,101 137,79168
14:57:51,102 134,24376
14:57:51,103 127,73925
14:57:51,104 128,49483

33 (86)

Voltage_1
243,01388
79,054044
-310,4262
105,20344
207,76454
-287,6605
-18,64466
286,64037
-187,3668
-184,9358
304,84001
-68,64372
-268,2785
252,73785
43,574995
-293,3765
150,40649
182,40346
-305,4328
21,893372
272,1858

-248,2394
-111,3827
305,16852
-115,6533
-250,1776
291,99513
1,098735

-304,9729
197,84349
167,02914
-329,9396
56,616826
284,63644
-273,2389

111



Time Voltage 0
14:57:51,105 119,559342
14:57:51,106 123,27151
14:57:51,107 139,269972
14:57:51,108 132,174144
14:57:51,109 127,542146
14:57:51,110 126,852274
14:57:51,111 115,584367
14:57:51,112 118,606662
14:57:51,113 129,2504
14:57:51,114 132,206995
14:57:51,115 127,04938
14:57:51,116 127,410742
14:57:51,117 130,892953
14:57:51,118 129,053294
14:57:51,119 140,189802
14:57:51,120 142,522228
14:57:51,121 126,260955
14:57:51,122 119,7893
14:57:51,123 119,033726
14:57:51,124 122,614489
14:57:51,125 129,54606
14:57:51,126 132,141293
14:57:51,127 129,677464
14:57:51,128 127,377891
14:57:51,129 133,948101
14:57:51,130 146,201548
14:57:51,131 138,744355
14:57:51,132 125,045466
14:57:51,133 121,333299
14:57:51,134 120,282065
14:57:51,135 121,497554
14:57:51,136 125,866742
14:57:51,137 131,484272
14:57:51,138 121,957468
14:57:51,139 121,628958

Voltage 1
-81,225606
318,309066
-126,625506
-250,571829
291,666619
31,748654
-314,663935
140,912526
228,099427
-306,714013
9,048658
277,113489
-214,140208
-123,636078
285,359166
-44,596872
-266,405956
201,687079
145,807335
-302,410543
49,783826
253,62483
-234,606302
-82,966702
280,070106
-85,627623
-236,4131
242,685367
68,837388
-294,789132
95,873755
239,433096
-266,865869
-50,247225
290,549674

Time Voltage 0
14:57:51,140 138,54725
14:57:51,141 137,92308
14:57:51,142 125,73534
14:57:51,143 122,64734
14:57:51,144 118,37671
14:57:51,145 119,39509
14:57:51,146 124,22419
14:57:51,147 126,68802
14:57:51,148 118,40956
14:57:51,149 116,40564
14:57:51,150 130,20308
14:57:51,151 131,68138
14:57:51,152 125,86674
14:57:51,153 124,91406
14:57:51,154 122,28598
14:57:51,155 122,8773

14:57:51,156 131,54997
14:57:51,157 129,3818

14:57:51,158 115,05875
14:57:51,159 111,83935
14:57:51,160 124,91406
14:57:51,161 128,06776
14:57:51,162 123,33721
14:57:51,163 126,78657
14:57:51,164 125,76819
14:57:51,165 128,33057
14:57:51,166 134,37517
14:57:51,167 130,13738
14:57:51,168 114,33603
14:57:51,169 112,33212
14:57:51,170 126,39236
14:57:51,171 129,51321
14:57:51,172 121,89177
14:57:51,173 126,32666
14:57:51,174 136,74044

34 (86)

Voltage_1
-128,9908
-229,8101
283,12528
28,660665
-300,3409
134,44087
233,15851
-294,9534
-23,34234
306,05551
-150,8694
-230,697
304,54434
5,697864
-304,6116
155,62981
218,99965
-303,5932
-26,75884
307,1396
-144,6606
-249,2906
295,24741
12,892217
-294,3292
134,93363
219,45956
272,122
-72,84863
304,18298
-89,66828
-259,5073
243,90086
67,5562
-284,1126

112



Time Voltage 0
14:57:51,175 137,36461
14:57:51,176 128,26487
14:57:51,177 120,93909
14:57:51,178 113,15339
14:57:51,179 119,7893

14:57:51,180 131,77993
14:57:51,181 124,05994
14:57:51,182 122,91015
14:57:51,183 134,50657
14:57:51,184 136,60904
14:57:51,185 123,17296
14:57:51,186 111,83935
14:57:51,187 116,20854
14:57:51,188 120,93909
14:57:51,189 120,28207
14:57:51,190 118,60666
14:57:51,191 125,9653

14:57:51,192 130,9258

14:57:51,193 121,43185
14:57:51,194 114,10607
14:57:51,195 112,10216
14:57:51,196 119,16513
14:57:51,197 122,54879
14:57:51,198 111,01807
14:57:51,199 120,11781
14:57:51,200 130,7287

14:57:51,201 121,92462
14:57:51,202 107,63442
14:57:51,203 113,81041
14:57:51,204 126,1624

14:57:51,205 115,61722
14:57:51,206 108,94846
14:57:51,207 121,2676

14:57:51,208 128,23202
14:57:51,209 115,45296

Voltage_1 Time

66,504968
243,6709
-208,8841
-157,2097
289,79409
-27,28445
-266,833
174,9134
173,13944
-275,2757
-24,52498
284,76784
-124,4245
-243,3446
260,29364
66,504968
-305,8599
67,654753
274,58394
-220,3162
-167,1306
312,95429
-5,570001
-301,7535
148,63253
246,299
-276,6554
-87,04021
320,34585
-63,78179
-292,4567
200,30733
198,17201
-318,4418
-23,67085

Voltage 0
14:57:51,210 114,56599
14:57:51,211 125,83389
14:57:51,212 119,95356
14:57:51,213 115,61722
14:57:51,214 115,74862
14:57:51,215 125,43968
14:57:51,216 124,84836
14:57:51,217 120,24921
14:57:51,218 133,09397
14:57:51,219 130,13738
14:57:51,220 122,943
14:57:51,221 114,86165
14:57:51,222 121,10334
14:57:51,223 128,06776
14:57:51,224 122,18743
14:57:51,225 129,94027
14:57:51,226 136,70759
14:57:51,227 130,36734
14:57:51,228 120,11781
14:57:51,229 117,75254
14:57:51,230 123,82998
14:57:51,231 129,54606
14:57:51,232 127,18078
14:57:51,233 133,9481
14:57:51,234 139,76274
14:57:51,235 133,58674
14:57:51,236 113,77756
14:57:51,237 119,7893
14:57:51,238 130,663
14:57:51,239 129,21755
14:57:51,240 126,98368
14:57:51,241 139,36853
14:57:51,242 138,41585
14:57:51,243 118,21245
14:57:51,244 117,75254

35 (86)

Voltage_1
310,45759
-111,5141
-272,5491
246,39756
159,60479
-330,071
12,465155
294,26187
-157,7024
-233,4237
265,12277
120,87338
-322,4496
35,625065
275,76659
-189,4692
-187,0711
266,86389
70,085725
-305,3343
52,871816
259,99797
-210,2638
-163,3856
277,27775
19,101042
-298,0414
88,712236
251,94942
-239,4682
-130,2391
296,0687
-14,30834
-292,7195
137,98878

113



Time
14:57:51,245 125,50538
14:57:51,246 130,56444
14:57:51,247 122,22028
14:57:51,248 132,4698
14:57:51,249 139,17142
14:57:51,250 118,90232
14:57:51,251 116,20854
14:57:51,252 124,81551
14:57:51,253 129,3818
14:57:51,254 120,05211
14:57:51,255 130,89295
14:57:51,256 140,0584
14:57:51,257 122,48309
14:57:51,258 113,64616
14:57:51,259 127,08223
14:57:51,260 127,54215
14:57:51,261 117,94964
14:57:51,262 125,47253
14:57:51,263 132,66691
14:57:51,264 120,87338
14:57:51,265 121,4647
14:57:51,266 132,4041
14:57:51,267 123,86283
14:57:51,268 112,33212
14:57:51,269 126,06385
14:57:51,270 138,08733
14:57:51,271 119,855
14:57:51,272 125,63679
14:57:51,273 143,0807
14:57:51,274 132,00989
14:57:51,275 118,50811
14:57:51,276 127,21364
14:57:51,277 137,23321
14:57:51,278 124,97976
14:57:51,279 140,22265

Voltage 0 Voltage_1 Time

245,28061
-270,3152
-103,1371
310,35903
-45,08964
-292,3253
159,60479
233,09281
-288,646
-79,156
317,84915
-55,0106
-299,9467
182,79767
231,4831
-303,0019
-74,42547
336,70585
-61,48223
-307,1411
194,95259
235,5895
-303,3961
-85,00346
341,63357
-49,3931
-305,3671
173,40225
235,65521
-296,1689
-132,7358
337,29718
-27,35015
-308,5537
156,68104

Voltage 0
14:57:51,280 141,6024

14:57:51,281 129,3161

14:57:51,282 114,59884
14:57:51,283 128,85619
14:57:51,284 143,47491
14:57:51,285 129,21755
14:57:51,286 141,70095
14:57:51,287 141,76665
14:57:51,288 128,85619
14:57:51,289 119,75645
14:57:51,290 131,87848
14:57:51,291 135,68921
14:57:51,292 127,67355
14:57:51,293 147,35134
14:57:51,294 143,83627
14:57:51,295 127,96921
14:57:51,296 118,70522
14:57:51,297 131,68138
14:57:51,298 138,87576
14:57:51,299 133,15968
14:57:51,300 141,70095
14:57:51,301 138,61295
14:57:51,302 129,3161

14:57:51,303 120,97194
14:57:51,304 128,72478
14:57:51,305 131,02436
14:57:51,306 125,73534
14:57:51,307 140,97823
14:57:51,308 135,16359
14:57:51,309 126,49091
14:57:51,310 119,7236

14:57:51,311 128,62623
14:57:51,312 133,58674
14:57:51,313 122,74589
14:57:51,314 134,73653

36 (86)

Voltage_1
244,8207

-264,1721
-176,4931
320,1816

-5,471448
-302,2134
124,4213

248,95995
-235,329

-193,8055
308,88072
16,210161
-299,8482
95,840904
270,64179
-231,9125
-187,531

315,31959
20,217974
-313,317

90,880402
278,75605
-245,3814
-192,4586
327,77027
9,015807

-330,8594
111,51084
289,43273
-265,289

-178,2999
341,37075
-1,167978
-346,3651
129,84172

114



Time Voltage 0

14:57:51,315 136,740441
14:57:51,316 134,178058
14:57:51,317 129,217549
14:57:51,318 135,032186
14:57:51,319 135,393547
14:57:51,320 119,986406
14:57:51,321 132,765463
14:57:51,322 138,448696
14:57:51,323 132,239846
14:57:51,324 129,316102
14:57:51,325 141,503845
14:57:51,326 140,222653
14:57:51,327 118,803769
14:57:51,328 128,363422
14:57:51,329 138,547249
14:57:51,330 138,317292
14:57:51,331 136,050569
14:57:51,332 143,474909
14:57:51,333 140,846824
14:57:51,334 124,454147
14:57:51,335 132,141293
14:57:51,336 140,715419
14:57:51,337 135,623505
14:57:51,338 139,335675
14:57:51,339 152,738912
14:57:51,340 144,066228
14:57:51,341 121,300448
14:57:51,342 130,235932
14:57:51,343 142,949292
14:57:51,344 140,912526
14:57:51,345 142,423675
14:57:51,346 150,932103
14:57:51,347 143,442058
14:57:51,348 123,764276
14:57:51,349 133,816697

Voltage 1
300,109412
-291,109831
-158,457992
349,222249
-16,640758
-349,255968
127,04938
300,536479
-293,409394
-137,170633
339,465371
-13,519921
-343,539903
111,379436
292,91497
-285,393774
-125,015814
323,630991
-10,300532
-341,930207
110,919521
290,45112
-267,752843
-127,446778
317,224971
2,149965
-332,370584
100,538599
285,819085
-260,26284
-142,820982
311,738791
12,892217
-329,05264
92,851463

Time Voltage 0
14:57:51,350 140,87968
14:57:51,351 138,08733
14:57:51,352 142,12802
14:57:51,353 155,53125
14:57:51,354 144,16478
14:57:51,355 123,92853
14:57:51,356 136,9047

14:57:51,357 140,09125
14:57:51,358 145,18317
14:57:51,359 149,4538

14:57:51,360 148,92819
14:57:51,361 138,05448
14:57:51,362 128,88904
14:57:51,363 139,56563
14:57:51,364 137,69312
14:57:51,365 138,87576
14:57:51,366 149,91372
14:57:51,367 152,67321
14:57:51,368 135,16359
14:57:51,369 130,36734
14:57:51,370 135,85346
14:57:51,371 134,07951
14:57:51,372 139,46708
14:57:51,373 150,8664

14:57:51,374 145,61023
14:57:51,375 132,79831
14:57:51,376 139,95985
14:57:51,377 141,27389
14:57:51,378 134,86793
14:57:51,379 136,60904
14:57:51,380 147,25278
14:57:51,381 145,47882
14:57:51,382 138,74436
14:57:51,383 141,17533
14:57:51,384 141,83236

37 (86)

Voltage_1
283,51949
-244,6258
-165,291

308,78217
28,13505

-332,1735
83,160418
287,06743
-237,8585
-191,2432
307,23816
40,815515
-333,8817
76,623071
295,14886
-225,638

-209,2783
321,69276
56,485422
-347,482

68,081815
314,33405
-223,1742
-232,7995
335,55605
61,051707
-364,6631
68,705984
330,49693
-224,2254
-253,4627
339,46537
68,90309

-368,9008
64,106847

115



Time
14:57:51,385 134,44087
14:57:51,386 138,5801

14:57:51,387 145,51168
14:57:51,388 139,89414
14:57:51,389 138,67865
14:57:51,390 153,26453
14:57:51,391 149,42095
14:57:51,392 134,44087
14:57:51,393 131,87848
14:57:51,394 144,23048
14:57:51,395 151,22776
14:57:51,396 148,23831
14:57:51,397 157,96224
14:57:51,398 159,70334
14:57:51,399 143,57346
14:57:51,400 137,79168
14:57:51,401 142,58793
14:57:51,402 148,73108
14:57:51,403 147,48274
14:57:51,404 163,38267
14:57:51,405 160,39322
14:57:51,406 142,98214
14:57:51,407 135,26214
14:57:51,408 140,58402
14:57:51,409 151,98334
14:57:51,410 146,62861
14:57:51,411 155,07134
14:57:51,412 165,25518
14:57:51,413 147,7784

14:57:51,414 138,84291
14:57:51,415 138,35014
14:57:51,416 141,7338

14:57:51,417 146,3001

14:57:51,418 151,39202
14:57:51,419 159,73619

Voltage 0 Voltage_1 Time

338,84119
-209,4425
-279,9077
334,07774
64,86242

-355,7933
57,273845
333,51926
-182,0121
-293,1794
323,20392
81,944931
-338,1852
46,695836
320,70722
-169,4959
-279,8091
312,36297
84,737266
-338,0866
43,73925

312,62578
-181,6836
-271,3336
307,0739

80,433785
-337,134

54,974278
314,00554
-205,1719
-256,0908
323,46673
54,645768
-355,6948
79,645362

Voltage 0
14:57:51,420 147,25278
14:57:51,421 136,77329
14:57:51,422 136,60904
14:57:51,423 144,09908
14:57:51,424 142,16087
14:57:51,425 136,77329
14:57:51,426 157,00955
14:57:51,427 154,93994
14:57:51,428 143,31065
14:57:51,429 131,22146
14:57:51,430 141,40529
14:57:51,431 150,76785
14:57:51,432 134,04665
14:57:51,433 137,39746
14:57:51,434 156,71389
14:57:51,435 156,38538
14:57:51,436 135,68921
14:57:51,437 136,57619
14:57:51,438 158,48785
14:57:51,439 148,79678
14:57:51,440 131,35287
14:57:51,441 140,28836
14:57:51,442 159,63764
14:57:51,443 150,9321
14:57:51,444 137,06895
14:57:51,445 150,47219
14:57:51,446 157,17381
14:57:51,447 150,735
14:57:51,448 138,67865
14:57:51,449 135,59065
14:57:51,450 150,76785
14:57:51,451 156,87815
14:57:51,452 150,20938
14:57:51,453 148,36972
14:57:51,454 166,89773

38 (86)

Voltage_1
312,98714
-251,9844
-222,8785
358,91343
18,181216
-364,5317
129,41466
308,55221
-303,7903
-164,0426
373,17098
-37,63248
-363,9403
192,16025
279,57734
-359,0456
-79,78017
372,74391
-110,8242
-345,8066
270,47753
199,58461
-397,3826
15,651695
357,66507
-200,7699
-270,151

348,07245
71,826827
-385,5234
95,151033
330,06987
-303,1004
-115,0292
357,1723

116



Time Voltage 0
14:57:51,455 172,51527
14:57:51,456 143,83627
14:57:51,457 138,5801
14:57:51,458 148,40257
14:57:51,459 155,56411
14:57:51,460 154,80853
14:57:51,461 154,0201
14:57:51,462 169,46012
14:57:51,463 171,92395
14:57:51,464 171,49689
14:57:51,465 161,97007
14:57:51,466 140,87968
14:57:51,467 144,46044
14:57:51,468 156,94385
14:57:51,469 159,76905
14:57:51,470 151,98334
14:57:51,471 156,15543
14:57:51,472 177,08158
14:57:51,473 176,22745
14:57:51,474 171,49689
14:57:51,475 157,83083
14:57:51,476 142,65363
14:57:51,477 149,88087
14:57:51,478 159,57194
14:57:51,479 158,75066
14:57:51,480 152,80461
14:57:51,481 154,87423
14:57:51,482 174,81485
14:57:51,483 172,51527
14:57:51,484 173,238
14:57:51,485 161,4773
14:57:51,486 146,33295
14:57:51,487 151,91764
14:57:51,488 158,61926
14:57:51,489 163,15271

Voltage 1
-63,19047
-335,8199
222,35047
244,8207

-373,1386
2,018561

330,59549
-209,9353
-218,5751
322,48119
21,400608
-351,6541
147,41704
274,68249
-333,6518
-45,15534
337,69139
-151,7236
-260,9527
322,94111
50,440845
-356,516

140,22265
284,80069
-341,5031
-40,85187
353,49294
-167,7219
-264,5335
351,4233

14,501912
-366,1414
193,70425
255,4645

-381,9098

Time Voltage 0
14:57:51,490 153,33023
14:57:51,491 148,69823
14:57:51,492 159,60479
14:57:51,493 167,4562

14:57:51,494 173,17229
14:57:51,495 173,73076
14:57:51,496 160,16326
14:57:51,497 153,9544

14:57:51,498 162,62709
14:57:51,499 174,8477

14:57:51,500 174,45349
14:57:51,501 162,8242

14:57:51,502 161,31305
14:57:51,503 151,45772
14:57:51,504 148,56683
14:57:51,505 167,3905

14:57:51,506 173,10659
14:57:51,507 166,27356
14:57:51,508 168,34318
14:57:51,509 160,75458
14:57:51,510 165,32088
14:57:51,511 189,4993

14:57:51,512 188,77658
14:57:51,513 181,38507
14:57:51,514 179,38116
14:57:51,515 167,71901
14:57:51,516 149,94657
14:57:51,517 154,08581
14:57:51,518 166,14216
14:57:51,519 165,8465

14:57:51,520 172,02251
14:57:51,521 174,12498
14:57:51,522 171,62829
14:57:51,523 166,73348
14:57:51,524 174,74915

39 (86)

Voltage_1
6,847646
354,74129
-243,5746
-214,9286
390,68084
-60,39815
-361,5422
286,57467
141,07678
-391,7651
95,578096
315,61525
-334,5716
-98,60372
389,761
-149,4569
-317,8505
372,34969
9,771379
-355,9576
236,01657
162,9556
-359,8997
66,603521
307,27101
-311,8059
-123,5047
385,4246
-144,8577
-321,8911
365,64798
-16,70646
-357,5673
260,03082
124,05994
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Time Voltage 0

14:57:51,525 194,394123
14:57:51,526 193,737101
14:57:51,527 198,00775

14:57:51,528 195,083997
14:57:51,529 171,234079
14:57:51,530 167,521904
14:57:51,531 164,039687
14:57:51,532 150,340783
14:57:51,533 159,243427
14:57:51,534 164,335347
14:57:51,535 166,897733
14:57:51,536 170,051439
14:57:51,537 175,767532
14:57:51,538 172,219612
14:57:51,539 163,021303
14:57:51,540 168,835948
14:57:51,541 176,29315

14:57:51,542 170,807014
14:57:51,543 189,039387
14:57:51,544 193,112929
14:57:51,545 192,882971
14:57:51,546 192,718715
14:57:51,547 190,156326
14:57:51,548 176,88447

14:57:51,549 167,948968
14:57:51,550 169,065906
14:57:51,551 161,575855
14:57:51,552 158,882065
14:57:51,553 168,770246
14:57:51,554 164,13824

14:57:51,555 170,478503
14:57:51,556 177,18013

14:57:51,557 177,18013

14:57:51,558 176,194597
14:57:51,559 179,381155

Voltage 1
-367,455398
123,435765
252,8364
-343,375649
-1,759295
337,428582
-252,707136
-176,29601
387,198579
-125,804235
-298,501285
365,943647
-33,920332
-346,135128
303,657357
79,218299
-380,135873
195,839574
206,910414
-403,591481
97,97622
306,548276
-375,076823
7,931727
360,293192
-321,037014
-91,639333
393,37467
-241,045073
-196,959204
410,194679
-155,501414
-291,931103
408,946318
-83,755123

Time Voltage 0
14:57:51,560 178,78984
14:57:51,561 171,36548
14:57:51,562 177,83715
14:57:51,563 166,07646
14:57:51,564 169,0002

14:57:51,565 166,66778
14:57:51,566 158,98062
14:57:51,567 161,57586
14:57:51,568 164,3682

14:57:51,569 163,87543
14:57:51,570 161,4773

14:57:51,571 167,35765
14:57:51,572 168,40888
14:57:51,573 173,56651
14:57:51,574 174,81485
14:57:51,575 183,94746
14:57:51,576 175,14336
14:57:51,577 181,22082
14:57:51,578 185,09725
14:57:51,579 184,34168
14:57:51,580 181,28652
14:57:51,581 190,87905
14:57:51,582 186,50985
14:57:51,583 185,49147
14:57:51,584 189,59786
14:57:51,585 187,39683
14:57:51,586 186,44415
14:57:51,587 191,20756
14:57:51,588 187,69249
14:57:51,589 187,9553

14:57:51,590 192,3245

14:57:51,591 185,91853
14:57:51,592 188,97369
14:57:51,593 192,02884
14:57:51,594 187,65964

40 (86)

Voltage_1
-344,3283
381,61382
-19,10458
-373,6314
342,12634
54,218706
-395,7072
275,63518
131,81278
-416,699
207,33748
217,88271
-427,08
151,58912
276,78498
-438,6107
107,76582
319,78738
-429,0182
82,831908
334,17629
-423,2364
69,822917
345,31293
-404,577
53,233177
340,91083
-393,1777
42,556615
342,38915
-380,3987
36,774848
333,97918
-381,8113
39,140117
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119

41 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:51,595 190,02492 335,81886 14:57:51,630 194,59123 432,82945
14:57:51,596 194,22987 -383,7823 14:57:51,631 190,02492 -188,1552
14:57:51,597 187,39683 40,782664 14:57:51,632 184,30882 -182,3406
14:57:51,598 187,26543 327,54031 14:57:51,633 182,46916 415,25383
14:57:51,599 193,37574 -386,6404 14:57:51,634 189,82782 -290,9784
14:57:51,600 184,90015 53,167475 14:57:51,635 185,72142 -57,04736
14:57:51,601 187,26543 323,53244 14:57:51,636 198,96043 357,86218
14:57:51,602 188,51377 -391,2395 14:57:51,637 215,97734 -362,8891
14:57:51,603 189,00654 76,425965 14:57:51,638 214,59759 63,154169
14:57:51,604 188,18526 312,26441 14:57:51,639 238,38186 264,59715
14:57:51,605 194,91974 -409,9974 14:57:51,640 248,43433 -389,7284
14:57:51,606 185,26151 102,73962 14:57:51,641 231,58166 153,03457
14:57:51,607 196,39804 291,56807 14:57:51,642 239,89301 165,28803
14:57:51,608 195,74102 -421,0682 14:57:51,643 211,90379 -386,3119
14:57:51,609 190,68194 134,93363 14:57:51,644 207,00897 265,41843
14:57:51,610 194,22987 249,45272 14:57:51,645 202,04844 54,218706
14:57:51,611 198,92758 -419,9513 14:57:51,646 201,19431 -374,2884
14:57:51,612 194,91974 187,29828 14:57:51,647 200,01167 365,45088
14:57:51,613 197,41643 194,16417 14:57:51,648 196,10238 -61,08802
14:57:51,614 204,34802 -415,7792 14:57:51,649 197,41643 -322,2853
14:57:51,615 191,14186 244,8864 14:57:51,650 185,22866 416,04227
14:57:51,616 200,8658 119,06658 14:57:51,651 186,70696 -199,3245
14:57:51,617 191,07616 -404,6756 14:57:51,652 185,91853 -158,2609
14:57:51,618 193,17863 300,07656 14:57:51,653 191,50322 395,87139
14:57:51,619 191,73318 57,142442 14:57:51,654 203,78955 -358,0272
14:57:51,620 193,76995 -394,5246 14:57:51,655 216,2073 32,996989
14:57:51,621 185,42576 347,74393 14:57:51,656 232,6986 325,33926
14:57:51,622 200,14308 2,577027 14:57:51,657 229,11782 -423,6306
14:57:51,623 198,36911 -380,7929 14:57:51,658 220,80646 188,38237
14:57:51,624 198,92758 391,04221 14:57:51,659 200,60299 149,51951
14:57:51,625 213,54635 -55,40481 14:57:51,660 194,85404 -418,3416
14:57:51,626 198,07345 -362,922 14:57:51,661 187,13402 354,05141
14:57:51,627 203,72385 423,03966 14:57:51,662 200,20878 -52,71104
14:57:51,628 200,47159 -106,0609 14:57:51,663 203,26394 -342,193

14:57:51,629 201,98274 -302,7062 14:57:51,664 198,07345 421,13427



Time Voltage 0
14:57:51,665 208,68438
14:57:51,666 194,85404
14:57:51,667 197,64639
14:57:51,668 216,43725
14:57:51,669 213,48065
14:57:51,670 208,88148
14:57:51,671 198,79618
14:57:51,672 189,46645
14:57:51,673 196,52945
14:57:51,674 211,01681
14:57:51,675 228,36224
14:57:51,676 235,26099
14:57:51,677 212,88933
14:57:51,678 212,1666

14:57:51,679 219,59097
14:57:51,680 211,01681
14:57:51,681 201,32572
14:57:51,682 196,52945
14:57:51,683 196,4966

14:57:51,684 220,3794

14:57:51,685 240,35293
14:57:51,686 248,7957

14:57:51,687 236,14797
14:57:51,688 216,3387

14:57:51,689 211,37817
14:57:51,690 216,01019
14:57:51,691 202,24555
14:57:51,692 201,75278
14:57:51,693 219,82093
14:57:51,694 245,57628
14:57:51,695 255,79301
14:57:51,696 229,51203
14:57:51,697 209,2757

14:57:51,698 215,15606
14:57:51,699 212,98788

Voltage 1
-237,0373
-114,3064
388,38123
-409,7346
64,895271
319,19605
-451,3569
267,02815
37,234762
-338,448

402,80307
-188,1223
-107,1449
387,52709
-380,8257
62,957063
328,6244

-441,8301
288,67715
-12,33729
-276,4912
381,12105
-249,5535
-58,22999
358,71632
-421,6595
159,07917
145,97159
-362,5935
380,29976
-151,0994
-148,9312
374,15652
-396,5614
114,13892

Time Voltage 0
14:57:51,700 213,80916
14:57:51,701 218,21122
14:57:51,702 223,53311
14:57:51,703 245,67483
14:57:51,704 229,70914
14:57:51,705 205,20215
14:57:51,706 218,53973
14:57:51,707 227,08104
14:57:51,708 234,27545
14:57:51,709 223,69737
14:57:51,710 230,85893
14:57:51,711 232,33723
14:57:51,712 213,11929
14:57:51,713 208,88148
14:57:51,714 232,46864
14:57:51,715 244,85355
14:57:51,716 232,40294
14:57:51,717 223,00749
14:57:51,718 232,30438
14:57:51,719 218,01411
14:57:51,720 202,57406
14:57:51,721 232,79715
14:57:51,722 269,03207
14:57:51,723 240,8457

14:57:51,724 225,8327

14:57:51,725 213,38209
14:57:51,726 202,77117
14:57:51,727 220,64221
14:57:51,728 246,66037
14:57:51,729 268,44075
14:57:51,730 226,35831
14:57:51,731 228,5922

14:57:51,732 224,5515

14:57:51,733 200,07737
14:57:51,734 231,05604

42 (86)

Voltage_1
188,71088
-404,1499
385,62171
-126,1656
-199,1274
404,01858
-397,974

124,45415
156,9767

-401,9161
407,56655
-126,5927
-182,0449
399,91213
-399,1894
173,13944
83,061865
-399,0252
433,84786
-187,2353
-89,99679
318,50618
-399,4194
269,26203
7,603218

-372,4487
433,97926
-323,8293
76,425965
177,21298
-392,5864
388,47979
-112,0069
-175,9347
330,95685
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Time Voltage 0

14:57:51,735 281,121348
14:57:51,736 241,141359
14:57:51,737 224,288688
14:57:51,738 217,817004
14:57:51,739 201,851335
14:57:51,740 225,898397
14:57:51,741 267,488062
14:57:51,742 253,427722
14:57:51,743 215,517421
14:57:51,744 212,889327
14:57:51,745 213,842011
14:57:51,746 216,732915
14:57:51,747 270,970298
14:57:51,748 231,285994
14:57:51,749 206,680456
14:57:51,750 225,70129

14:57:51,751 205,990581
14:57:51,752 234,078347
14:57:51,753 262,231859
14:57:51,754 207,600288
14:57:51,755 219,196754
14:57:51,756 212,42941

14:57:51,757 223,730218
14:57:51,758 255,431648
14:57:51,759 231,187441
14:57:51,760 217,619897
14:57:51,761 231,647358
14:57:51,762 220,609355
14:57:51,763 237,790535
14:57:51,764 225,569885
14:57:51,765 214,466183
14:57:51,766 239,367393
14:57:51,767 235,556652
14:57:51,768 242,521111
14:57:51,769 233,257067

Voltage 1
-393,243416
241,929789
17,754154
-357,928619
427,606041
-332,042075
103,396637
152,443252
-376,883626
416,173672
-224,849592
-30,536689
285,162058
-418,998605
354,872699
-132,702916
-151,493609
365,188063
-450,272797
293,801955
-62,500605
-240,815117
402,704516
-444,063947
222,646129
4,219573
-281,97728
394,393069
-419,45852
158,192192
54,514364
-300,702296
391,009358
-399,287999
133,29108

Time Voltage 0
14:57:51,770 211,44388
14:57:51,771 234,89963
14:57:51,772 239,53165
14:57:51,773 233,19136
14:57:51,774 224,22299
14:57:51,775 214,59759
14:57:51,776 246,43041
14:57:51,777 236,37793
14:57:51,778 246,13475
14:57:51,779 223,2046

14:57:51,780 222,74468
14:57:51,781 255,00458
14:57:51,782 233,38847
14:57:51,783 239,72876
14:57:51,784 205,59637
14:57:51,785 248,20437
14:57:51,786 247,67876
14:57:51,787 228,13228
14:57:51,788 225,47133
14:57:51,789 213,5135

14:57:51,790 283,19098
14:57:51,791 233,71698
14:57:51,792 232,23868
14:57:51,793 206,02343
14:57:51,794 249,41987
14:57:51,795 269,19633
14:57:51,796 224,65005
14:57:51,797 214,56474
14:57:51,798 231,15459
14:57:51,799 264,5643

14:57:51,800 238,87463
14:57:51,801 213,6449

14:57:51,802 225,37278
14:57:51,803 272,94138
14:57:51,804 226,19406

43 (86)

Voltage_1
76,853028
-295,8404
395,01725
-385,8519
132,4698
67,391945
-282,1087
381,48241
-417,0604
167,19339
14,830421
-222,9771
377,93445
-439,6291
228,7893
-62,3692
-134,2141
365,51658
-456,6788
313,02
-148,1428
-63,32188
352,40884
-419,0972
348,49952
-251,3603
15,421738
258,1583
-339,2364
366,30501
-334,2102
108,75135
56,583975
-230,0729
360,16179
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Time
14:57:51,806 221,00357
14:57:51,807 272,87567
14:57:51,808 228,06658
14:57:51,809 220,54365
14:57:51,810 226,42402
14:57:51,811 251,6209
14:57:51,812 244,52504
14:57:51,813 214,07197
14:57:51,814 225,07712
14:57:51,815 249,45272
14:57:51,816 227,04819
14:57:51,817 223,23745
14:57:51,818 229,90624
14:57:51,819 248,95995
14:57:51,820 221,46349
14:57:51,821 219,98518
14:57:51,822 248,82855
14:57:51,823 238,1519
14:57:51,824 221,56204
14:57:51,825 225,20852
14:57:51,826 251,29239
14:57:51,827 235,81946
14:57:51,828 212,33086
14:57:51,829 246,1019
14:57:51,830 250,17545
14:57:51,831 242,324
14:57:51,832 205,30071
14:57:51,833 261,31202
14:57:51,834 247,67876
14:57:51,835 227,90232
14:57:51,836 215,58312
14:57:51,837 269,85335
14:57:51,838 237,23206
14:57:51,839 212,06805
14:57:51,840 221,98911

Voltage 0 Voltage_1 Time

276,78498
-102,6772
-89,70113
318,07911
-390,2868
368,53892
-263,8764
61,544471
128,33057
-314,1383
390,97651
-387,1988
243,01388
-61,84359
-158,228

314,79397
-371,5289
390,41803
-229,8429
67,786157
84,967223
-352,6725
396,75838
-368,4409
273,6641

-60,5624

-138,5504
247,35024
-365,3201
407,10663
-282,4372
128,98759
35,165152
-320,4785
336,57445

Voltage 0
14:57:51,841 279,8073

14:57:51,842 227,21245
14:57:51,843 210,98396
14:57:51,844 233,78269
14:57:51,845 255,07029
14:57:51,846 216,70006
14:57:51,847 200,63584
14:57:51,848 272,3172

14:57:51,849 219,39386
14:57:51,850 208,91434
14:57:51,851 220,01803
14:57:51,852 266,60108
14:57:51,853 219,55812
14:57:51,854 203,16538
14:57:51,855 257,56698
14:57:51,856 225,70129
14:57:51,857 221,66059
14:57:51,858 215,25461
14:57:51,859 251,75231
14:57:51,860 215,97734
14:57:51,861 209,93272
14:57:51,862 246,52896
14:57:51,863 210,78685
14:57:51,864 223,92733
14:57:51,865 226,48972
14:57:51,866 234,83393
14:57:51,867 222,58043
14:57:51,868 229,44633
14:57:51,869 247,25169
14:57:51,870 209,2757

14:57:51,871 247,77731
14:57:51,872 224,4858

14:57:51,873 206,3848

14:57:51,874 234,57112
14:57:51,875 222,25191

44 (86)

Voltage_1
-372,3173
342,25774
-167,5248
41,209726
120,44632
-336,0827
380,66112
-378,6904
285,12921
-120,6466
-35,10296
202,37695
-345,8723
388,6769

-380,2016
258,48682
-107,8677
-49,2617

237,85624
-355,6291
382,17229
-399,4523
272,74427
-128,5966
0,474568

238,64467
-337,561

364,59674
-416,3377
294,45898
-177,4786
19,429552
188,87513
-265,8146
346,92265
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Time Voltage 0
14:57:51,876 229,9391

14:57:51,877 217,94841
14:57:51,878 253,59198
14:57:51,879 230,16905
14:57:51,880 211,37817
14:57:51,881 252,57359
14:57:51,882 219,55812
14:57:51,883 207,04182
14:57:51,884 251,4895

14:57:51,885 237,46202
14:57:51,886 209,4071

14:57:51,887 252,96781
14:57:51,888 241,50272
14:57:51,889 215,15606
14:57:51,890 222,31762
14:57:51,891 254,1176

14:57:51,892 228,42794
14:57:51,893 213,15214
14:57:51,894 263,44736
14:57:51,895 226,58827
14:57:51,896 212,79077
14:57:51,897 264,79426
14:57:51,898 218,60543
14:57:51,899 220,24799
14:57:51,900 259,04529
14:57:51,901 237,82339
14:57:51,902 215,71453
14:57:51,903 253,32917
14:57:51,904 230,43186
14:57:51,905 212,56082
14:57:51,906 230,95748
14:57:51,907 241,66698
14:57:51,908 215,25461
14:57:51,909 228,00087
14:57:51,910 244,49219

Voltage 1
-424,5504
337,19862
-263,3837
63,449828
86,248411
-168,6746
328,59155
-405,6282
346,82409
-317,8833
147,97551
-54,05793
-73,76846
303,78876
-340,9118
349,97783
-382,0412
261,21347
-174,3578
23,634471
157,46947
-230,4014
335,4575

-375,1754
356,77808
-295,3476
154,54572
-49,22885
-81,06135
269,32773
-317,1935
352,34314
-388,2501
324,35372
-212,7605

Time Voltage 0
14:57:51,911 218,47403
14:57:51,912 224,71575
14:57:51,913 237,29777
14:57:51,914 218,67114
14:57:51,915 233,25707
14:57:51,916 240,25438
14:57:51,917 226,12836
14:57:51,918 224,38724
14:57:51,919 239,4988

14:57:51,920 219,0325

14:57:51,921 240,71429
14:57:51,922 238,67752
14:57:51,923 221,8577

14:57:51,924 228,36224
14:57:51,925 231,84447
14:57:51,926 231,84447
14:57:51,927 235,62235
14:57:51,928 244,13082
14:57:51,929 231,31885
14:57:51,930 228,6579

14:57:51,931 229,80769
14:57:51,932 249,45272
14:57:51,933 241,76553
14:57:51,934 219,91948
14:57:51,935 268,86782
14:57:51,936 227,93517
14:57:51,937 224,65005
14:57:51,938 279,44593
14:57:51,939 235,09674
14:57:51,940 207,27178
14:57:51,941 274,51824
14:57:51,942 229,31492
14:57:51,943 214,72899
14:57:51,944 272,28435
14:57:51,945 213,67776

45 (86)

Voltage_1
83,456077
8,982956
-174,4892
296,26581
-345,1825
382,46796
-368,9008
308,02659
-171,3355
70,677043
22,550391
-213,5817
297,77697
-344,8868
374,38648
-363,7104
301,02925
-169,1017
80,959401
3,06979
-193,707
226,81823
-349,0589
370,4443
-340,649
346,98835
-244,7244
165,64939
-41,8374
-71,43605
122,18743
-322,7781
328,03308
-338,0866
381,41671

123



Time Voltage 0

14:57:51,946 232,271531
14:57:51,947 256,220079
14:57:51,948 231,877316
14:57:51,949 244,09797

14:57:51,950 228,132279
14:57:51,951 211,936643
14:57:51,952 271,495919
14:57:51,953 227,179594
14:57:51,954 208,520121
14:57:51,955 282,895318
14:57:51,956 219,131051
14:57:51,957 216,765766
14:57:51,958 259,965122
14:57:51,959 211,082512
14:57:51,960 219,788075
14:57:51,961 242,455408
14:57:51,962 219,393861
14:57:51,963 237,363469
14:57:51,964 218,079813
14:57:51,965 209,505656
14:57:51,966 266,535375
14:57:51,967 213,907713
14:57:51,968 220,379396
14:57:51,969 256,055822
14:57:51,970 226,489719
14:57:51,971 214,006267
14:57:51,972 243,900863
14:57:51,973 202,541209
14:57:51,974 221,003569
14:57:51,975 218,375474
14:57:51,976 218,868242
14:57:51,977 245,379168
14:57:51,978 206,319093
14:57:51,979 225,372778
14:57:51,980 240,582889

Voltage 1
-319,295915
264,104381
-121,205114
57,668057
19,00249
-225,53946
234,14405
-334,407342
353,131572
-351,851193
347,152607
-285,525177
200,110224
-91,376526
7,70177
92,720059
-246,53117
297,809818
-345,116749
368,144697
-370,411985
334,504806
-257,174857
149,486655
-69,826351
-29,84682
127,706401
-264,204947
319,853081
-365,352936
369,95153
-383,782332
328,985769
-268,968326
138,908611

Time Voltage 0
14:57:51,981 221,29923
14:57:51,982 210,6883
14:57:51,983 221,8577
14:57:51,984 225,73414
14:57:51,985 222,97464
14:57:51,986 201,62138
14:57:51,987 239,03888
14:57:51,988 226,94964
14:57:51,989 214,66329
14:57:51,990 232,83
14:57:51,991 208,48727
14:57:51,992 258,28971
14:57:51,993 220,93787
14:57:51,994 197,64639
14:57:51,995 246,79177
14:57:51,996 222,02196
14:57:51,997 211,18107
14:57:51,998 234,89963
14:57:51,999 208,15876
14:57:52,000 256,7457
14:57:52,001 227,54096
14:57:52,002 204,61083
14:57:52,003 266,17401
14:57:52,004 201,81848
14:57:52,005 230,16905
14:57:52,006 229,44633
14:57:52,007 212,1009
14:57:52,008 250,93103
14:57:52,009 210,06413
14:57:52,010 228,69075
14:57:52,011 240,12297
14:57:52,012 216,10874
14:57:52,013 242,52111
14:57:52,014 225,53703
14:57:52,015 212,92218

46 (86)

Voltage_1
-67,09973
-0,675214
159,37483
-241,505
313,18425
-362,0021
345,74
-402,1789
323,43388
-287,0035
151,19491
-109,1488
14,501912
129,1847
-117,7558
302,17905
-312,4629
325,01075
-394,6232
325,93059
-316,8649
231,02319
-210,8223
88,449428
-25,87186
-44,92538
193,47429
-215,29
302,54041
-332,8962
341,46931
-371,3647
339,20256
-305,8927
231,58166

124



Time Voltage 0
14:57:52,016 249,64983
14:57:52,017 200,89865
14:57:52,018 233,55273
14:57:52,019 225,07712
14:57:52,020 226,98249
14:57:52,021 245,24776
14:57:52,022 212,0352
14:57:52,023 227,17959
14:57:52,024 228,36224
14:57:52,025 240,41863
14:57:52,026 234,0455
14:57:52,027 211,96949
14:57:52,028 239,07173
14:57:52,029 241,56843
14:57:52,030 227,93517
14:57:52,031 238,77607
14:57:52,032 212,72507
14:57:52,033 250,53681
14:57:52,034 217,6856
14:57:52,035 222,12051
14:57:52,036 234,27545
14:57:52,037 210,58975
14:57:52,038 256,05582
14:57:52,039 227,14674
14:57:52,040 226,88393
14:57:52,041 218,24407
14:57:52,042 219,26246
14:57:52,043 267,2581
14:57:52,044 225,27422
14:57:52,045 218,60543
14:57:52,046 244,19652
14:57:52,047 210,754
14:57:52,048 277,27775
14:57:52,049 219,78808
14:57:52,050 215,28746

Voltage 1
-164,9625
80,630891
-27,84292
-61,58078
136,11627
-256,8135
299,7152

-324,6506
349,09084
-343,0471
354,18282
321,924

278,5261

-169,3973
107,1745

-50,51003
-33,39472
61,544471
-243,0818
241,07566
-325,1762
332,69798
-310,9518
369,59016
-312,4629
300,10941
-223,6341
169,06591
-71,99451
33,259797
26,853863
-187,0054
151,95049
-304,3816
292,88212

Time Voltage 0
14:57:52,051 241,89694
14:57:52,052 204,28232
14:57:52,053 270,28042
14:57:52,054 218,01411
14:57:52,055 214,03912
14:57:52,056 247,71161
14:57:52,057 210,52404
14:57:52,058 258,58537
14:57:52,059 221,16783
14:57:52,060 203,09968
14:57:52,061 245,51057
14:57:52,062 200,7344

14:57:52,063 256,45004
14:57:52,064 216,04304
14:57:52,065 202,86972
14:57:52,066 255,23454
14:57:52,067 207,43603
14:57:52,068 256,7457

14:57:52,069 210,95111
14:57:52,070 222,61328
14:57:52,071 239,4988

14:57:52,072 207,9288

14:57:52,073 252,86925
14:57:52,074 211,24677
14:57:52,075 203,03398
14:57:52,076 238,05334
14:57:52,077 205,56352
14:57:52,078 245,08351
14:57:52,079 204,28232
14:57:52,080 216,37155
14:57:52,081 218,86824
14:57:52,082 210,78685
14:57:52,083 255,23454
14:57:52,084 203,8224

14:57:52,085 223,63166

47 (86)

Voltage_1
-313,0214
365,58228
-325,0777
320,67437
-283,1271
245,11636
-132,6701
103,16668
-29,41976
-50,47718
81,090805
-225,9994
244,22938
-301,0965
319,82023
-333,2576
347,31687
-339,335
316,86361
-269,5925
223,76307
-140,9156
80,827997
-27,48156
-43,67705
97,877667
-211,6435
255,76016
-304,6773
332,17236
-349,256
355,49688
-380,2016
339,10401
-331,1222

125



Time Voltage 0
14:57:52,086 207,9288

14:57:52,087 231,15459
14:57:52,088 222,31762
14:57:52,089 232,8957

14:57:52,090 213,05358
14:57:52,091 198,43482
14:57:52,092 224,6172

14:57:52,093 213,38209
14:57:52,094 229,44633
14:57:52,095 217,12713
14:57:52,096 211,60813
14:57:52,097 213,5792

14:57:52,098 219,0325

14:57:52,099 229,84054
14:57:52,100 226,65398
14:57:52,101 208,19161
14:57:52,102 230,39901
14:57:52,103 190,7805

14:57:52,104 258,38826
14:57:52,105 209,66991
14:57:52,106 235,98372
14:57:52,107 219,13105
14:57:52,108 195,80672
14:57:52,109 236,47649
14:57:52,110 201,45712
14:57:52,111 245,93764
14:57:52,112 213,61205
14:57:52,113 215,81308
14:57:52,114 222,51472
14:57:52,115 204,47943
14:57:52,116 243,34239
14:57:52,117 224,88001
14:57:52,118 210,58975
14:57:52,119 233,91409
14:57:52,120 196,00383

Voltage_1 Time

251,02958
-221,3345
112,75918
-78,40043
28,956324
67,161988
-59,57688
250,1426
-222,3858
299,22243
-337,0354
316,43654
-391,4695
334,93187
-360,4581
310,19478
-293,9679
198,66477
-198,8646
91,635975
-56,85025
6,650541
119,26368
-77,67771
261,14777
-217,3596
291,43666
-321,4312
315,25389
-373,7628
321,16714
-351,7526
288,51289
-287,3648
203,19823

Voltage 0
14:57:52,121 254,47896
14:57:52,122 197,9749

14:57:52,123 254,34756
14:57:52,124 209,80132
14:57:52,125 227,3767

14:57:52,126 228,13228
14:57:52,127 222,38332
14:57:52,128 238,74322
14:57:52,129 210,95111
14:57:52,130 215,71453
14:57:52,131 224,19014
14:57:52,132 228,39509
14:57:52,133 235,19529
14:57:52,134 216,43725
14:57:52,135 241,69983
14:57:52,136 217,35709
14:57:52,137 234,66967
14:57:52,138 234,83393
14:57:52,139 232,6986

14:57:52,140 238,11905
14:57:52,141 212,69222
14:57:52,142 226,62112
14:57:52,143 216,60151
14:57:52,144 255,30024
14:57:52,145 220,97072
14:57:52,146 230,99033
14:57:52,147 239,36739
14:57:52,148 208,98004
14:57:52,149 258,28971
14:57:52,150 204,87364
14:57:52,151 280,46432
14:57:52,152 215,38602
14:57:52,153 233,71698
14:57:52,154 222,71183
14:57:52,155 213,80916

48 (86)

Voltage_1
-189,1407
99,257409
-70,87758
6,814795

36,47919

-102,8743
183,38899
-243,8702
292,25794
-302,3777
335,09613
-319,0988
354,34708
-329,8082
348,89373
-300,5052
271,39737
-177,3144
140,87968
-71,50175
33,818263
-7,015441
-90,4567

89,369256
-265,4533
222,84324
-316,5693
306,51543
-321,924

342,22489
-316,2079
345,21437
-304,4802
284,17652
-243,4103

126



Time Voltage 0
14:57:52,156 257,501278
14:57:52,157 218,342623
14:57:52,158 255,530202
14:57:52,159 228,625047
14:57:52,160 211,57528
14:57:52,161 243,506648
14:57:52,162 207,665991
14:57:52,163 267,488062
14:57:52,164 219,131051
14:57:52,165 233,61843
14:57:52,166 223,106045
14:57:52,167 215,287463
14:57:52,168 249,255614
14:57:52,169 197,547834
14:57:52,170 285,884787
14:57:52,171 202,935423
14:57:52,172 236,147974
14:57:52,173 220,346545
14:57:52,174 216,535808
14:57:52,175 247,875862
14:57:52,176 210,918256
14:57:52,177 266,798186
14:57:52,178 211,378173
14:57:52,179 221,463486
14:57:52,180 206,417646
14:57:52,181 210,655447
14:57:52,182 245,576275
14:57:52,183 206,25339
14:57:52,184 245,641978
14:57:52,185 205,727772
14:57:52,186 219,328158
14:57:52,187 209,3414
14:57:52,188 219,492414
14:57:52,189 226,686826
14:57:52,190 230,793226

Voltage 1
192,324501
-116,671694
94,625417
-41,114678
-9,019347
30,861678
-171,33553
130,433038
-286,773511
228,197981
-308,717918
304,971411
-318,573194
344,425938
-327,870007
337,034365
-321,595479
301,52202
-252,805689
214,991802
-143,412297
111,248031
-56,028981
19,330999
28,627814
-98,603717
151,45772
-221,203145
284,307924
-297,121546
322,711152
-342,652928
349,48506
-366,108508
362,001469

Time Voltage 0
14:57:52,191 227,40955
14:57:52,192 208,55297
14:57:52,193 223,86162
14:57:52,194 204,70939
14:57:52,195 235,91802
14:57:52,196 227,57381
14:57:52,197 227,96802
14:57:52,198 215,48457
14:57:52,199 209,66991
14:57:52,200 215,78023
14:57:52,201 209,93272
14:57:52,202 230,66182
14:57:52,203 220,11659
14:57:52,204 209,73561
14:57:52,205 227,17959
14:57:52,206 187,85675
14:57:52,207 241,30562
14:57:52,208 207,69884
14:57:52,209 238,48041
14:57:52,210 219,78808
14:57:52,211 213,15214
14:57:52,212 227,63951
14:57:52,213 200,57014
14:57:52,214 254,249

14:57:52,215 208,61867
14:57:52,216 253,03351
14:57:52,217 221,98911
14:57:52,218 213,84201
14:57:52,219 229,87339
14:57:52,220 205,62922
14:57:52,221 250,99673
14:57:52,222 207,10752
14:57:52,223 232,07442
14:57:52,224 224,28869
14:57:52,225 201,85134

49 (86)

Voltage_1
-353,1981
322,11983
-311,3131
227,27815
-200,4742
108,06148
-78,49898
36,019276
51,689182
-30,89805
214,66329
-176,7888
311,24602
-280,6632
309,99767
-357,6658
324,28802
-382,6983
338,70979
-333,1262
296,0687

-276,2941
190,41914
-190,8818
97,450604
-62,3035

19,00249

71,038403
-46,46937
211,67383
-159,9363
289,95835
-255,0724
301,94909
-353,6251

127



128

50 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:52,226 234,96533 325,20786 14:57:52,261 222,64613 -47,81626
14:57:52,227 211,57528 -371,956 14:57:52,262 262,26471 52,31335

14:57:52,228 249,97834 327,57316 14:57:52,263 208,38872 -209,344

14:57:52,229 210,85255 -368,9665 14:57:52,264 289,72839 139,46708
14:57:52,230 227,83662 299,15672 14:57:52,265 221,46349 -300,6037
14:57:52,231 233,45417 -300,0453 14:57:52,266 253,42772 232,53434
14:57:52,232 197,35073 240,02442 14:57:52,267 230,2019 -316,5036
14:57:52,233 255,3988 -229,4159 14:57:52,268 227,11389 298,36829
14:57:52,234 216,47011 151,98334 14:57:52,269 251,98227 -325,7347
14:57:52,235 260,32649 -122,5191 14:57:52,270 197,84349 358,58492
14:57:52,236 214,9261 72,910909 14:57:52,271 283,28953 -332,8305
14:57:52,237 233,22422 -40,0963 14:57:52,272 213,94056 361,31159
14:57:52,238 223,43456 -1,102276 14:57:52,273 265,71409 -339,6635
14:57:52,239 236,8707 30,960231 14:57:52,274 230,79323 338,44698
14:57:52,240 221,13497 -108,6889 14:57:52,275 228,29654 -305,2029
14:57:52,241 252,7707 142,09516 14:57:52,276 235,85231 272,87567
14:57:52,242 233,88124 -248,1409 14:57:52,277 215,78023 -224,4882
14:57:52,243 235,72091 244,72214 14:57:52,278 261,44343 177,24583
14:57:52,244 240,87855 -317,8833 14:57:52,279 228,13228 -127,2825
14:57:52,245 213,4478 297,61271 14:57:52,280 251,94942 79,973872
14:57:52,246 246,92318 -324,9463 14:57:52,281 226,48972 -52,38253
14:57:52,247 212,82362 335,4575 14:57:52,282 230,95748 4,712336

14:57:52,248 264,00583 -317,8176 14:57:52,283 222,81039 30,894529
14:57:52,249 241,63413 362,03432 14:57:52,284 211,24677 -112,0726
14:57:52,250 248,7957 -322,2196 14:57:52,285 248,89425 146,98997
14:57:52,251 241,46987 357,66507 14:57:52,286 207,9288 -218,1152
14:57:52,252 225,63559 -301,5236 14:57:52,287 273,92691 262,65893
14:57:52,253 236,01657 306,58113 14:57:52,288 210,85255 -294,7891
14:57:52,254 218,9668 -265,2562 14:57:52,289 231,25314 318,0134

14:57:52,255 260,29364 227,27815 14:57:52,290 225,86555 -341,6345
14:57:52,256 222,77753 -160,8233 14:57:52,291 218,24407 340,81228
14:57:52,257 285,03065 147,7127 14:57:52,292 241,73268 -376,7522
14:57:52,258 229,41348 -69,43214 14:57:52,293 219,19675 351,09478
14:57:52,259 242,91533 67,589051 14:57:52,294 262,75748 -397,4483
14:57:52,260 252,7707 -12,56725 14:57:52,295 214,69614 345,18152



Time Voltage 0
14:57:52,296 243,40809
14:57:52,297 204,21662
14:57:52,298 237,26492
14:57:52,299 219,98518
14:57:52,300 233,94694
14:57:52,301 246,82462
14:57:52,302 232,46864
14:57:52,303 231,4831
14:57:52,304 228,7236
14:57:52,305 215,87878
14:57:52,306 215,09036
14:57:52,307 241,46987
14:57:52,308 212,42941
14:57:52,309 260,52359
14:57:52,310 218,63828
14:57:52,311 234,47256
14:57:52,312 231,31885
14:57:52,313 201,71993
14:57:52,314 245,67483
14:57:52,315 210,754
14:57:52,316 259,63661
14:57:52,317 227,93517
14:57:52,318 234,96533
14:57:52,319 243,34239
14:57:52,320 217,32424
14:57:52,321 237,65913
14:57:52,322 211,24677
14:57:52,323 260,52359
14:57:52,324 222,12051
14:57:52,325 262,69178
14:57:52,326 220,83931
14:57:52,327 230,2019
14:57:52,328 223,23745
14:57:52,329 210,88541
14:57:52,330 266,86389

Voltage 1
-358,717

305,33278
-310,3276
227,67236
-203,8579
123,33721
-106,6193
51,919138
-3,828902
5,467908

133,98095
-81,42271
265,38558
-206,8145
314,39975
-292,2268
312,62578
-361,9364
328,32874
-392,7507
328,19734
-390,6153
312,29727
-329,0198
270,21472
-287,8904
181,45078
-185,1986
108,16004
-99,91775
30,664572
16,53867

-25,90471
158,58641
-124,0631

Time Voltage 0
14:57:52,331 205,39926
14:57:52,332 264,72856
14:57:52,333 207,23893
14:57:52,334 234,34116
14:57:52,335 224,02588
14:57:52,336 220,5765
14:57:52,337 253,98619
14:57:52,338 222,08766
14:57:52,339 263,64446
14:57:52,340 216,3387
14:57:52,341 232,7643
14:57:52,342 235,3924
14:57:52,343 222,51472
14:57:52,344 262,82318
14:57:52,345 222,54758
14:57:52,346 254,38041
14:57:52,347 215,78023
14:57:52,348 237,10066
14:57:52,349 220,83931
14:57:52,350 252,93495
14:57:52,351 234,1112
14:57:52,352 236,70644
14:57:52,353 243,44095
14:57:52,354 215,48457
14:57:52,355 258,68392
14:57:52,356 216,273
14:57:52,357 279,51163
14:57:52,358 228,95356
14:57:52,359 241,60128
14:57:52,360 221,59489
14:57:52,361 225,60274
14:57:52,362 258,65107
14:57:52,363 225,30708
14:57:52,364 258,38826
14:57:52,365 237,33062

51 (86)

Voltage_1
257,13991
-223,6341
304,01872
-307,1739
323,53244
-350,1429
344,98441
-361,5094
354,90555
-339,4335
316,17373
-287,2663
234,50541
-179,1869
118,63951
-81,71837
29,909001
-14,27549
-83,49232
90,420488
-238,0885
232,20583
-320,7742
305,13567
-331,2537
348,30241
-324,5849
368,11185
-323,3694
313,2171

-270,5452
213,71061
-125,3772
107,47016
-39,76779

129



Time Voltage 0
14:57:52,366 225,635587
14:57:52,367 256,417186
14:57:52,368 210,983959
14:57:52,369 283,322385
14:57:52,370 221,791998
14:57:52,371 231,745911
14:57:52,372 231,548804
14:57:52,373 210,556893
14:57:52,374 274,912452
14:57:52,375 222,153361
14:57:52,376 252,8364
14:57:52,377 229,314922
14:57:52,378 223,073194
14:57:52,379 255,234541
14:57:52,380 220,379396
14:57:52,381 257,862641
14:57:52,382 222,153361
14:57:52,383 221,332081
14:57:52,384 235,556652
14:57:52,385 212,757922
14:57:52,386 267,126698
14:57:52,387 210,261233
14:57:52,388 225,931248
14:57:52,389 224,518647
14:57:52,390 219,788075
14:57:52,391 253,460573
14:57:52,392 225,569885
14:57:52,393 233,191364
14:57:52,394 204,84079
14:57:52,395 238,316154
14:57:52,396 236,115123
14:57:52,397 232,928555
14:57:52,398 227,146743
14:57:52,399 218,53973
14:57:52,400 223,467408

Voltage 1
-21,535542
40,388453
-213,943102
161,608706
-308,126602
262,954587
-317,324859
357,303708
-329,249746
363,972558
-332,337733
324,616533
-264,204947
221,923402
-139,470194
87,102537
-37,665334
-31,259409
79,349703
-195,513766
241,174211
-303,03471
326,981833
-351,227025
366,567826
-378,033411
366,43642
-352,935274
286,476111
-268,048501
146,201548
-122,97906
42,556615
34,245325
-62,861965

Time Voltage 0
14:57:52,401 226,94964
14:57:52,402 237,75768
14:57:52,403 225,53703
14:57:52,404 215,09036
14:57:52,405 230,39901
14:57:52,406 224,97856
14:57:52,407 235,72091
14:57:52,408 231,15459
14:57:52,409 219,42671
14:57:52,410 241,99549
14:57:52,411 214,43333
14:57:52,412 255,66161
14:57:52,413 223,59881
14:57:52,414 213,94056
14:57:52,415 242,68537
14:57:52,416 208,29016
14:57:52,417 252,57359
14:57:52,418 228,19798
14:57:52,419 204,31517
14:57:52,420 246,89033
14:57:52,421 212,33086
14:57:52,422 257,10706
14:57:52,423 237,52773
14:57:52,424 196,29949
14:57:52,425 276,32506
14:57:52,426 209,4071

14:57:52,427 238,74322
14:57:52,428 233,05996
14:57:52,429 205,92488
14:57:52,430 261,73909
14:57:52,431 213,41495
14:57:52,432 223,79592
14:57:52,433 238,18475
14:57:52,434 213,21784
14:57:52,435 252,60644

52 (86)

Voltage_1
237,00211
-249,6849
315,5824

-348,8618
332,0081

-401,9489
355,03696
-347,5477
295,54308
-284,0469
135,82061
-127,7424
30,303212
57,240995
-53,53231
286,67322
-228,4303
308,97928
-376,5551
334,40625
-395,4116
322,28408
-314,3354
229,47918
-211,3807
89,237852
-38,97937
-26,46318
194,91974
-172,9124
301,32491
-320,2814
340,22095
-388,0201
342,09349

130
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53 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:52,436 230,33331 -325,1105 14:57:52,471 280,72713 -330,0382
14:57:52,437 222,02196 260,95066 14:57:52,472 223,59881 379,21566
14:57:52,438 255,07029 -213,976 14:57:52,473 237,92194 -330,2024
14:57:52,439 209,4071 102,93672 14:57:52,474 247,12028 274,55109
14:57:52,440 259,3081 -53,92652 14:57:52,475 228,6579 -156,684

14:57:52,441 225,10997 -26,33177 14:57:52,476 265,15562 108,02863
14:57:52,442 222,87609 120,38062 14:57:52,477 235,81946 -26,98879
14:57:52,443 262,95459 -221,236 14:57:52,478 214,9261 -106,8493
14:57:52,444 214,59759 295,01746 14:57:52,479 285,65483 136,31338
14:57:52,445 227,08104 -326,4246 14:57:52,480 224,09158 -312,2987
14:57:52,446 234,30831 352,44169 14:57:52,481 222,84324 288,08583
14:57:52,447 250,73392 -363,8089 14:57:52,482 257,73124 -341,306

14:57:52,448 241,66698 356,94234 14:57:52,483 220,14944 374,97781
14:57:52,449 230,0705 -336,5098 14:57:52,484 271,29881 -341,766

14:57:52,450 240,87855 277,14634 14:57:52,485 225,20852 322,08698
14:57:52,451 254,0519 -159,5092 14:57:52,486 220,67506 -229,9415
14:57:52,452 230,43186 91,767379 14:57:52,487 285,32632 142,42368
14:57:52,453 240,74715 -32,14638 14:57:52,488 226,39117 -56,8831

14:57:52,454 219,1639 -79,64876 14:57:52,489 222,31762 -27,84292
14:57:52,455 267,98083 111,14948 14:57:52,490 261,14777 101,12992
14:57:52,456 237,46202 -304,2502 14:57:52,491 224,91286 -268,5741
14:57:52,457 220,90502 304,05157 14:57:52,492 248,13867 294,52469
14:57:52,458 250,79962 -334,1117 14:57:52,493 220,34655 -337,7253
14:57:52,459 229,54488 365,84509 14:57:52,494 217,84986 377,50738
14:57:52,460 263,67732 -342,2259 14:57:52,495 285,98334 -362,0021
14:57:52,461 235,65521 353,42724 14:57:52,496 225,24137 343,21043
14:57:52,462 223,336  -273,9617 14:57:52,497 218,14552 -281,3531
14:57:52,463 269,29488 209,17714 14:57:52,498 259,07814 188,97369
14:57:52,464 235,09674 -87,92718 14:57:52,499 231,81161 -101,1989
14:57:52,465 223,73022 49,521018 14:57:52,500 222,02196 10,954012
14:57:52,466 249,15706 25,835484 14:57:52,501 230,62897 70,315682
14:57:52,467 226,32546 -210,4281 14:57:52,502 219,36101 -216,9325
14:57:52,468 264,92566 193,11293 14:57:52,503 258,1583 294,55754
14:57:52,469 237,69198 -332,1735 14:57:52,504 226,85108 -347,8762
14:57:52,470 216,43725 344,49164 14:57:52,505 214,30193 361,83721



Time Voltage 0
14:57:52,506 265,18847
14:57:52,507 225,50418
14:57:52,508 229,41348
14:57:52,509 238,11905
14:57:52,510 227,01534
14:57:52,511 235,68806
14:57:52,512 229,11782
14:57:52,513 223,30315
14:57:52,514 259,60376
14:57:52,515 218,11266
14:57:52,516 226,29261
14:57:52,517 260,49074
14:57:52,518 218,63828
14:57:52,519 234,50541
14:57:52,520 229,44633
14:57:52,521 234,34116
14:57:52,522 242,52111
14:57:52,523 219,19675
14:57:52,524 227,01534
14:57:52,525 247,87586
14:57:52,526 222,15336
14:57:52,527 225,14282
14:57:52,528 234,99818
14:57:52,529 235,09674
14:57:52,530 238,67752
14:57:52,531 206,15484
14:57:52,532 252,47504
14:57:52,533 248,04012
14:57:52,534 216,30585
14:57:52,535 231,31885
14:57:52,536 227,86947
14:57:52,537 242,324
14:57:52,538 232,8957
14:57:52,539 203,92096
14:57:52,540 251,19384

Voltage 1
-382,0084
369,19595
-321,6283
233,71698
-136,3494
41,144025
48,075576
-174,3907
272,28435
-338,2838
364,62959
-391,8637
368,86743
-348,2376
249,22276
-162,5972
59,606264
24,422894
-107,9334
287,4288

-316,2408
339,43252
-406,4824
368,70317
-357,633

257,99405
-211,545

86,938282
3,299747

-40,78617
283,32239
-278,0023
330,69404
-401,6533
353,23013

Time Voltage 0
14:57:52,541 245,93764
14:57:52,542 213,02073
14:57:52,543 257,27132
14:57:52,544 221,95625
14:57:52,545 240,68144
14:57:52,546 238,25045
14:57:52,547 206,25339
14:57:52,548 253,13206
14:57:52,549 233,15851
14:57:52,550 212,65937
14:57:52,551 256,77855
14:57:52,552 220,11659
14:57:52,553 119,39509
14:57:52,554 116,20854
14:57:52,555 115,58437
14:57:52,556 110,98522
14:57:52,557 113,90897
14:57:52,558 106,32038
14:57:52,559 112,52922
14:57:52,560 107,43731
14:57:52,561 107,99578
14:57:52,562 107,43731
14:57:52,563 121,03764
14:57:52,564 104,90778
14:57:52,565 118,80377
14:57:52,566 112,82488
14:57:52,567 105,07204
14:57:52,568 118,67236
14:57:52,569 111,41229
14:57:52,570 107,89723
14:57:52,571 113,67901
14:57:52,572 113,90897
14:57:52,573 111,24803
14:57:52,574 122,51594
14:57:52,575 116,5042

54 (86)

Voltage_1
-376,0624
283,97941
-264,9605
98,206177
-46,60078
-21,46984
229,97195
-206,1903
326,71902
-373,3357
345,34578
-402,1789
134,24376
-113,7151
51,98484

30,828827
-18,41471
107,79867
-145,5805
155,99117
-183,6875
156,74675
-167,0978
97,713412
-55,83188
-6,555528
74,717714
-129,5164
179,41401
-194,791

194,95259
-173,5365
112,16786
-43,51279
-29,28836

132



Time Voltage 0

14:57:52,576 114,106071
14:57:52,577 120,084959
14:57:52,578 115,452963
14:57:52,579 118,376705
14:57:52,580 113,843263
14:57:52,581 122,384532
14:57:52,582 112,956285
14:57:52,583 132,634059
14:57:52,584 133,816697
14:57:52,585 122,056021
14:57:52,586 131,615676
14:57:52,587 128,494826
14:57:52,588 130,531591
14:57:52,589 122,548787
14:57:52,590 134,375165
14:57:52,591 128,494826
14:57:52,592 119,033726
14:57:52,593 142,226568
14:57:52,594 134,769377
14:57:52,595 140,452611
14:57:52,596 128,724783
14:57:52,597 150,110826
14:57:52,598 138,810058
14:57:52,599 128,757635
14:57:52,600 139,434228
14:57:52,601 147,022825
14:57:52,602 140,551164
14:57:52,603 136,674739
14:57:52,604 155,629808
14:57:52,605 161,313046
14:57:52,606 153,757296
14:57:52,607 138,120185
14:57:52,608 154,315764
14:57:52,609 160,22896

14:57:52,610 149,289549

Voltage 1
122,778744
-192,130127
211,213917
-220,086215
185,261507
-105,798057
15,651695
53,00322
-183,917411
223,598813
-235,460424
224,124432
-125,442875
26,426801
34,311027
-194,002626
223,861623
-241,570688
215,845933
-91,770736
-16,082292
73,469376
-214,665822
250,339705
-220,513277
166,372115
-28,499934
-118,215685
187,166873
-238,417003
253,493425
-152,249179
50,802206
43,312187
-214,534418

Time Voltage 0
14:57:52,611 137,49602
14:57:52,612 156,45109
14:57:52,613 156,31968
14:57:52,614 158,94777
14:57:52,615 134,37517
14:57:52,616 156,48394
14:57:52,617 161,87152
14:57:52,618 148,46827
14:57:52,619 139,30282
14:57:52,620 148,79678
14:57:52,621 158,68496
14:57:52,622 143,44206
14:57:52,623 138,12019
14:57:52,624 153,10027
14:57:52,625 158,22504
14:57:52,626 149,81517
14:57:52,627 140,71542
14:57:52,628 138,38299
14:57:52,629 164,76241
14:57:52,630 141,27389
14:57:52,631 148,23831
14:57:52,632 136,11627
14:57:52,633 146,69431
14:57:52,634 160,88598
14:57:52,635 139,72989
14:57:52,636 145,01891
14:57:52,637 144,26334
14:57:52,638 155,82691
14:57:52,639 146,53006
14:57:52,640 146,103

14:57:52,641 150,17653
14:57:52,642 149,22385
14:57:52,643 155,13704
14:57:52,644 142,12802
14:57:52,645 153,59304

55 (86)

Voltage_1
256,7457

-232,0111
177,24583
-34,84016
-121,2051
190,81335
-245,3157
236,57504
-137,7619
8,818702

106,81314
-229,1859
266,37112
-228,4303
101,12992
11,24967

-192,1301
247,31739
-266,8002
186,80551
-48,53898
-106,2251
231,71306
-278,0352
247,54735
-125,1472
-27,21875
192,3245

-278,1994
281,97548
-193,707

29,744746
148,33687
-270,3481
297,08709

133
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56 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:52,646 151,52342 -238,2856 14:57:52,681 187,75819 -92,29635
14:57:52,647 155,03849 62,300044 14:57:52,682 164,79526 -82,17828
14:57:52,648 143,60631 117,94964 14:57:52,683 159,24343 264,07153
14:57:52,649 147,58129 -259,8358 14:57:52,684 163,15271 -309,9991
14:57:52,650 149,81517 278,13188 14:57:52,685 160,19611 215,32031
14:57:52,651 156,41823 -261,4455 14:57:52,686 169,65723 -27,54726
14:57:52,652 154,15151 68,541729 14:57:52,687 183,22474 -188,7465
14:57:52,653 145,34742 112,49637 14:57:52,688 163,54692 300,89784
14:57:52,654 158,2579 -253,6598 14:57:52,689 161,2802 -293,048

14:57:52,655 165,35373 276,39076 14:57:52,690 163,74403 121,399

14:57:52,656 163,15271 -264,7306 14:57:52,691 163,48122 72,385294
14:57:52,657 156,61534 67,819008 14:57:52,692 163,77688 -267,8185
14:57:52,658 145,80734 114,07322 14:57:52,693 182,50201 321,59421
14:57:52,659 158,5207 -235,4604 14:57:52,694 171,46404 -226,5578
14:57:52,660 171,8254 266,43682 14:57:52,695 154,21721 15,388887
14:57:52,661 161,08309 -246,2684 14:57:52,696 166,83203 217,15998
14:57:52,662 153,7573 59,737668 14:57:52,697 171,10267 -324,355

14:57:52,663 151,58912 131,94419 14:57:52,698 158,88207 287,72446
14:57:52,664 162,10147 -247,221 14:57:52,699 183,4547 -95,9428

14:57:52,665 178,52703 267,42236 14:57:52,700 165,28803 -137,7291
14:57:52,666 168,50744 -236,5117 14:57:52,701 153,10027 299,32098
14:57:52,667 157,66658 46,892942 14:57:52,702 166,83203 -324,782

14:57:52,668 150,53789 152,4104 14:57:52,703 172,41672 163,97399
14:57:52,669 155,89262 -255,0067 14:57:52,704 173,27085 23,93013

14:57:52,670 176,49026 266,10831 14:57:52,705 175,66898 -284,7696
14:57:52,671 171,00412 -209,0155 14:57:52,706 172,28531 337,26433
14:57:52,672 158,22504 12,892217 14:57:52,707 164,95952 -225,868

14:57:52,673 161,4116 184,14457 14:57:52,708 160,85313 4,515231

14:57:52,674 155,85977 -280,3347 14:57:52,709 177,41009 230,16905
14:57:52,675 177,83715 273,03993 14:57:52,710 184,21027 -315,3538
14:57:52,676 183,48755 -165,5866 14:57:52,711 164,03969 272,28435
14:57:52,677 156,68104 -21,92975 14:57:52,712 177,83715 -47,75056
14:57:52,678 156,9767 229,9391 14:57:52,713 172,77808 -236,2817
14:57:52,679 155,92547 -295,1833 14:57:52,714 159,8676 327,08039
14:57:52,680 162,42998 259,5052 14:57:52,715 169,19731 -292,5881
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57 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:52,716 179,61111 80,729444 14:57:52,751 178,00141 198,96043
14:57:52,717 189,56501 117,19407 14:57:52,752 173,17229 56,485422
14:57:52,718 176,2603 -304,9072 14:57:52,753 178,06711 -329,644

14:57:52,719 173,69791 304,74145 14:57:52,754 171,66114 360,4246

14:57:52,720 173,04089 -78,43328 14:57:52,755 179,80822 -144,1022
14:57:52,721 158,12649 -187,1696 14:57:52,756 174,61774 -149,5883
14:57:52,722 160,85313 307,50097 14:57:52,757 170,24855 350,3392

14:57:52,723 186,83836 -307,3382 14:57:52,758 182,2392 -342,4558
14:57:52,724 199,05899 124,74981 14:57:52,759 190,38628 64,303953
14:57:52,725 191,86459 94,264056 14:57:52,760 192,75157 246,66037
14:57:52,726 177,54149 -302,3777 14:57:52,761 177,64005 -385,5234
14:57:52,727 182,73197 317,91485 14:57:52,762 166,56922 260,22793
14:57:52,728 173,04089 -94,85872 14:57:52,763 179,38116 7,274708

14:57:52,729 156,7796 -176,8545 14:57:52,764 180,00533 -306,3527
14:57:52,730 169,06591 305,7927 14:57:52,765 191,01046 369,03169
14:57:52,731 190,18918 -302,0163 14:57:52,766 196,6937 -185,2643
14:57:52,732 200,7344 109,17842 14:57:52,767 177,64005 -94,92442
14:57:52,733 194,16417 116,83271 14:57:52,768 179,90677 343,04618
14:57:52,734 181,31937 -311,0175 14:57:52,769 191,24041 -347,482

14:57:52,735 180,07103 305,33278 14:57:52,770 184,24312 52,411903
14:57:52,736 174,68345 -81,78407 14:57:52,771 180,7609 287,79016
14:57:52,737 162,65994 -199,5216 14:57:52,772 180,53095 -401,062

14:57:52,738 163,71118 323,99236 14:57:52,773 168,47459 223,76307
14:57:52,739 183,81606 -294,3949 14:57:52,774 173,27085 56,321167
14:57:52,740 194,49268 60,887452 14:57:52,775 190,97761 -322,9752
14:57:52,741 200,63584 185,29436 14:57:52,776 201,39142 346,56128
14:57:52,742 185,49147 -328,2314 14:57:52,777 210,45834 -130,699

14:57:52,743 169,36157 276,68642 14:57:52,778 204,47943 -141,1456
14:57:52,744 176,85162 -38,3552 14:57:52,779 194,75549 345,11582
14:57:52,745 173,66506 -262,2996 14:57:52,780 188,74373 -278,3965
14:57:52,746 163,67833 349,84643 14:57:52,781 190,61624 -9,052198
14:57:52,747 170,01859 -249,1264 14:57:52,782 186,64126 318,17766
14:57:52,748 172,41672 -10,9904 14:57:52,783 185,98423 -374,4527
14:57:52,749 193,7371 284,04511 14:57:52,784 183,88176 120,44632
14:57:52,750 203,7567 -362,5278 14:57:52,785 175,17621 206,02343



Time Voltage 0

14:57:52,786 173,566508
14:57:52,787 181,713585
14:57:52,788 192,225948
14:57:52,789 209,04574

14:57:52,790 215,944486
14:57:52,791 218,53973

14:57:52,792 203,493893
14:57:52,793 195,970978
14:57:52,794 191,371818
14:57:52,795 188,776578
14:57:52,796 184,17742

14:57:52,797 193,868505
14:57:52,798 183,487546
14:57:52,799 180,39954

14:57:52,800 180,300987
14:57:52,801 176,096044
14:57:52,802 179,775369
14:57:52,803 196,069532
14:57:52,804 202,902572
14:57:52,805 214,499034
14:57:52,806 221,59489

14:57:52,807 214,597588
14:57:52,808 217,061427
14:57:52,809 197,482131
14:57:52,810 186,608403
14:57:52,811 194,032761
14:57:52,812 181,779287
14:57:52,813 183,32329

14:57:52,814 195,675318
14:57:52,815 187,134022
14:57:52,816 195,116849
14:57:52,817 199,814563
14:57:52,818 186,21419

14:57:52,819 194,624081
14:57:52,820 183,947462

Voltage 1
-372,153086
277,869069
-9,249303
-275,604206
340,713725
-147,584357
-149,555408
345,050115
-280,8932
-22,751026
315,385294
-374,025592
86,938282
236,213676
-380,825744
224,748605
69,92147
-337,758138
338,709788
-63,650386
-264,33635
373,532344
-177,840001
-143,740806
360,063232
-299,289706
-24,590676
340,713725
-387,527344
80,893699
279,183121
-407,467899
187,199724
141,996611
-387,264536

Time Voltage 0
14:57:52,821 187,79104
14:57:52,822 186,01708
14:57:52,823 192,91582
14:57:52,824 203,5596

14:57:52,825 205,0379

14:57:52,826 207,83025
14:57:52,827 199,3875

14:57:52,828 207,60029
14:57:52,829 194,39412
14:57:52,830 185,78713
14:57:52,831 192,1931

14:57:52,832 176,81877
14:57:52,833 178,59273
14:57:52,834 187,62679
14:57:52,835 186,08279
14:57:52,836 186,80551
14:57:52,837 201,65423
14:57:52,838 204,18377
14:57:52,839 206,81186
14:57:52,840 227,90232
14:57:52,841 222,05481
14:57:52,842 224,38724
14:57:52,843 232,14013
14:57:52,844 225,66844
14:57:52,845 230,23476
14:57:52,846 213,38209
14:57:52,847 213,18499
14:57:52,848 208,61867
14:57:52,849 202,70547
14:57:52,850 190,41914
14:57:52,851 203,95381
14:57:52,852 191,20756
14:57:52,853 190,7805

14:57:52,854 203,09968
14:57:52,855 193,70425

58 (86)

Voltage_1
308,97928
20,842142
-366,9626
386,54155
-64,80017
-325,3405
418,53899
-138,9117
-246,5312
411,90296
-235,4933
-141,6712
391,63354
-320,2157
-37,07402
351,02908
-371,9888
50,572249
288,93996
-382,534

116,53705
224,4858

-381,1543
181,81214
164,63101
-380,4972
226,62112
117,94964
-382,5668
268,5393

67,424796
-376,1281
316,33798
20,677887
-364,0389

136



Time
14:57:52,856 199,09184 357,59937
14:57:52,857 197,35073 -20,0901
14:57:52,858 194,16417 -351,5884
14:57:52,859 186,08279 384,73471
14:57:52,860 201,26001 -56,25894
14:57:52,861 182,40346 -339,105
14:57:52,862 188,15241 405,79257
14:57:52,863 199,81456 -106,3237
14:57:52,864 191,73318 -327,5086
14:57:52,865 187,62679 422,8754
14:57:52,866 201,75278 -143,248
14:57:52,867 190,81335 -302,4105
14:57:52,868 187,29828 426,22627
14:57:52,869 202,83687 -169,9229
14:57:52,870 192,65301 -267,0958
14:57:52,871 194,55838 429,15007
14:57:52,872 199,4532 -196,6964
14:57:52,873 198,13915 -233,8179
14:57:52,874 194,19702 429,18292
14:57:52,875 208,29016 -219,3635
14:57:52,876 197,21932 -199,0945
14:57:52,877 200,34018 423,59814
14:57:52,878 207,8631 -232,4381
14:57:52,879 200,8001 -173,7993
14:57:52,880 203,42819 408,88062
14:57:52,881 213,97342 -241,7021
14:57:52,882 198,92758 -160,8233
14:57:52,883 206,87756 411,90296
14:57:52,884 213,5792 -249,8491
14:57:52,885 204,28232 -155,6328
14:57:52,886 206,87756 401,58756
14:57:52,887 221,00357 -245,25
14:57:52,888 207,10752 -153,0705
14:57:52,889 211,87094 400,73342
14:57:52,890 221,7263 -235,1976

Voltage 0 Voltage_1 Time

Voltage 0
14:57:52,891 214,03912
14:57:52,892 216,01019
14:57:52,893 231,87732
14:57:52,894 220,21514
14:57:52,895 225,27422
14:57:52,896 235,19529
14:57:52,897 228,39509
14:57:52,898 231,84447
14:57:52,899 246,85747
14:57:52,900 226,88393
14:57:52,901 238,31615
14:57:52,902 243,34239
14:57:52,903 241,37132
14:57:52,904 238,87463
14:57:52,905 256,12153
14:57:52,906 235,5895

14:57:52,907 245,05066
14:57:52,908 246,36471
14:57:52,909 239,95872
14:57:52,910 231,4831

14:57:52,911 246,1019

14:57:52,912 228,06658
14:57:52,913 230,66182
14:57:52,914 234,0455

14:57:52,915 219,59097
14:57:52,916 216,53581
14:57:52,917 216,50296
14:57:52,918 205,43211
14:57:52,919 200,01167
14:57:52,920 211,37817
14:57:52,921 189,40075
14:57:52,922 198,63192
14:57:52,923 204,70939
14:57:52,924 207,14037
14:57:52,925 197,51498

59 (86)

Voltage_1
-161,2503
397,51397
-226,3936
-175,8689
405,92397
-202,3139
-200,967

405,59546
-181,815

-222,4186
404,01858
-153,169

-254,2183
407,69796
-128,3995
-283,0942
404,83987
-102,283

-298,5998
387,39569
-66,21276
-334,0788
382,40225
-19,20313
-365,1887
366,96204
26,623907
-406,6138
342,91477
82,503398
-424,3533
298,59825
143,63916
-456,186

249,22276

137



138

60 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:52,926 214,9261 207,04182 14:57:52,961 243,57235 -479,6745
14:57:52,927 211,27962 -471,2318 14:57:52,962 262,46182 231,02319
14:57:52,928 214,7947 192,2588 14:57:52,963 266,40397 233,88124
14:57:52,929 223,73022 286,60752 14:57:52,964 286,77177 -482,6968
14:57:52,930 226,81823 -478,5904 14:57:52,965 279,41308 155,03849
14:57:52,931 221,03642 130,26878 14:57:52,966 285,42487 305,23422
14:57:52,932 217,71845 345,01726 14:57:52,967 285,75338 -458,9126
14:57:52,933 235,19529 -473,4328 14:57:52,968 273,07278 80,959401
14:57:52,934 221,00357 85,55854 14:57:52,969 275,37237 361,47585
14:57:52,935 220,18229 388,6769 14:57:52,970 261,70624 -434,0444
14:57:52,936 216,76577 -445,378 14:57:52,971 244,8864 -7,376801
14:57:52,937 210,98396 14,797571 14:57:52,972 233,94694 423,79525
14:57:52,938 202,96827 436,47599 14:57:52,973 239,92586 -389,8598
14:57:52,939 207,23893 -399,518 14:57:52,974 224,65005 -108,6232
14:57:52,940 204,24947 -70,28626 14:57:52,975 212,98788 470,80604
14:57:52,941 196,52945 459,96496 14:57:52,976 223,92733 -322,3182
14:57:52,942 210,06413 -325,0777 14:57:52,977 214,69614 -208,5884
14:57:52,943 203,36249 -170,8756 14:57:52,978 210,78685 506,25315
14:57:52,944 208,38872 482,92835 14:57:52,979 213,84201 -241,6692
14:57:52,945 216,70006 -235,6247 14:57:52,980 219,68952 -298,2713
14:57:52,946 218,01411 -295,8075 14:57:52,981 214,17052 515,61594
14:57:52,947 218,99965 503,625 14:57:52,982 227,4424 -169,2002
14:57:52,948 225,8327 -136,645 14:57:52,983 223,86162 -374,7155
14:57:52,949 228,5922 -396,1015 14:57:52,984 224,32154 514,9589
14:57:52,950 217,55419 492,15971 14:57:52,985 235,19529 -117,2959
14:57:52,951 237,56058 -63,91319 14:57:52,986 221,89055 -420,8711
14:57:52,952 212,56082 -440,1547 14:57:52,987 228,82215 493,30952
14:57:52,953 234,43971 465,22124 14:57:52,988 226,0298 -62,46775
14:57:52,954 237,56058 -0,313854 14:57:52,989 231,5488 -459,0769
14:57:52,955 224,15728 -473,8599 14:57:52,990 209,4071 457,36967
14:57:52,956 218,04696 382,50081 14:57:52,991 235,88516 -1,397935
14:57:52,957 232,60004 76,360263 14:57:52,992 212,82362 -485,7191
14:57:52,958 227,14674 -478,4262 14:57:52,993 219,29531 433,815
14:57:52,959 219,39386 302,3433 14:57:52,994 223,04034 54,514364
14:57:52,960 252,04797 153,36308 14:57:52,995 211,50958 -509,0434



Time Voltage 0

14:57:52,996 208,257312
14:57:52,997 218,671135
14:57:52,998 210,45834

14:57:52,999 213,086434
14:57:53,000 220,018033
14:57:53,001 212,265154
14:57:53,002 223,631664
14:57:53,003 220,576504
14:57:53,004 230,826077
14:57:53,005 227,540957
14:57:53,006 240,287228
14:57:53,007 229,479178
14:57:53,008 241,075657
14:57:53,009 234,998181
14:57:53,010 246,397556
14:57:53,011 233,684133
14:57:53,012 243,408094
14:57:53,013 243,046731
14:57:53,014 243,670904
14:57:53,015 235,950866
14:57:53,016 249,189912
14:57:53,017 239,958715
14:57:53,018 239,137435
14:57:53,019 247,81016

14:57:53,020 243,802309
14:57:53,021 240,024418
14:57:53,022 247,185986
14:57:53,023 244,492185
14:57:53,024 237,626279
14:57:53,025 249,025655
14:57:53,026 239,597352
14:57:53,027 238,020493
14:57:53,028 240,517186
14:57:53,029 241,042806
14:57:53,030 229,741988

Voltage 1
380,365459
119,197981
-531,809284
326,456211
198,730475
-537,985308
257,534129
277,606259
-566,401618
201,982739
354,675591
-572,97187
140,813972
421,068564
-582,170226
102,082596
459,24222
-555,889221
79,054044
450,733623
-537,75535
59,409158
455,82564
-507,860782
39,665732
458,913702
-494,030454
17,097136
458,289519
-474,056978
3,825362
460,096365
-457,762841
-10,333383
454,807236

Time Voltage 0
14:57:53,031 242,06119
14:57:53,032 231,84447
14:57:53,033 231,91017
14:57:53,034 231,84447
14:57:53,035 231,77876
14:57:53,036 225,70129
14:57:53,037 238,61182
14:57:53,038 227,08104
14:57:53,039 225,8327

14:57:53,040 232,6986

14:57:53,041 228,92071
14:57:53,042 221,82485
14:57:53,043 236,21368
14:57:53,044 223,99303
14:57:53,045 224,42009
14:57:53,046 230,69467
14:57:53,047 225,37278
14:57:53,048 219,36101
14:57:53,049 238,51326
14:57:53,050 224,74861
14:57:53,051 221,46349
14:57:53,052 233,32277
14:57:53,053 227,67236
14:57:53,054 222,61328
14:57:53,055 234,73537
14:57:53,056 226,62112
14:57:53,057 227,2453

14:57:53,058 234,66967
14:57:53,059 229,44633
14:57:53,060 230,39901
14:57:53,061 237,29777
14:57:53,062 233,61843
14:57:53,063 231,4174

14:57:53,064 241,00995
14:57:53,065 234,73537

61 (86)

Voltage_1
-442,8485
-17,10067
460,39203
-437,5594
-26,52888
463,34869
-442,1586
-26,39748
466,4696
-443,3741
-33,69038
468,50641
-442,06
-33,39472
475,20817
-440,3846
-38,78226
469,75478
-443,8668
-34,84016
472,0544
-436,771
-36,77836
467,22519
-431,0549
-32,08068
463,71006
-423,1707
-31,22656
446,79142
-423,0393
-18,94032
448,63111
-417,2575
-22,61962

139



Time Voltage 0
14:57:53,066 242,78392
14:57:53,067 245,97049
14:57:53,068 246,13475
14:57:53,069 246,79177
14:57:53,070 256,35148
14:57:53,071 245,67483
14:57:53,072 258,51967
14:57:53,073 260,35934
14:57:53,074 255,95727
14:57:53,075 258,19115
14:57:53,076 274,18972
14:57:53,077 254,57752
14:57:53,078 266,89674
14:57:53,079 272,02154
14:57:53,080 269,8205
14:57:53,081 264,72856
14:57:53,082 282,20544
14:57:53,083 268,73641
14:57:53,084 277,14634
14:57:53,085 278,5261
14:57:53,086 277,70481
14:57:53,087 272,87567
14:57:53,088 279,51163
14:57:53,089 270,74034
14:57:53,090 268,70356
14:57:53,091 273,49985
14:57:53,092 265,64839
14:57:53,093 262,59322
14:57:53,094 258,45396
14:57:53,095 259,3081
14:57:53,096 248,82855
14:57:53,097 255,3988
14:57:53,098 237,13351
14:57:53,099 244,755
14:57:53,100 236,60789

Voltage_1 Time

426,35768
-414,5309
-11,25321
419,26173
-416,5676
-8,42803

398,89373
-422,448

3,168343

394,26166
-437,5923
14,173403
401,75182
-446,7906
24,324341
399,48506
-465,6142
44,823331
410,39179
-478,8861
54,71147

410,09613
-510,2918
87,956663
407,43515
-529,0498
111,9379

399,74787
-538,6752
128,98759
380,29976
-557,9917
151,81908
364,8267

-554,1481

Voltage 0
14:57:53,101 241,10851
14:57:53,102 224,74861
14:57:53,103 232,46864
14:57:53,104 217,52134
14:57:53,105 219,91948
14:57:53,106 212,79077
14:57:53,107 215,18891
14:57:53,108 213,54635
14:57:53,109 210,12983
14:57:53,110 214,76184
14:57:53,111 218,37547
14:57:53,112 217,19283
14:57:53,113 218,53973
14:57:53,114 239,40025
14:57:53,115 229,21637
14:57:53,116 241,46987
14:57:53,117 254,41326
14:57:53,118 255,95727
14:57:53,119 256,45004
14:57:53,120 275,70088
14:57:53,121 275,17526
14:57:53,122 274,61679
14:57:53,123 294,55754
14:57:53,124 276,42361
14:57:53,125 288,54574
14:57:53,126 290,02405
14:57:53,127 284,50503
14:57:53,128 278,13188
14:57:53,129 294,19617
14:57:53,130 267,35666
14:57:53,131 268,57216
14:57:53,132 270,31327
14:57:53,133 249,94549
14:57:53,134 249,09136
14:57:53,135 249,09136

62 (86)

Voltage_1
196,98936
293,01352
-545,4754
238,48041
250,86533
-525,7975
283,6509

188,67803
-506,1854
329,80705
120,31492
-479,2475
369,26165
49,783826
-439,6619
398,07244
-10,82615
-401,6533
412,16578
-58,59135
-342,3244
432,59949
-112,4339
-314,4011
452,27765
-147,9457
-285,7551
463,90717
-189,8963

-253,8898
469,39341
-243,4103

-194,1997
471,59448
-303,3961

140



141

63 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:53,136 234,53826 -142,1311 14:57:53,171 215,51742 -309,802

14:57:53,137 224,84716 466,50246 14:57:53,172 218,99965 497,90878
14:57:53,138 238,61182 -364,7616 14:57:53,173 218,53973 -277,0168
14:57:53,139 226,42402 -76,88929 14:57:53,174 214,03912 -176,4931
14:57:53,140 224,78146 461,54184 14:57:53,175 224,12443 452,27765
14:57:53,141 232,30438 -426,2258 14:57:53,176 240,9114 -370,0178
14:57:53,142 224,94571 -19,13743 14:57:53,177 233,32277 -48,30902
14:57:53,143 222,97464 437,23158 14:57:53,178 245,37917 408,68351
14:57:53,144 242,29115 -471,0347 14:57:53,179 278,92031 -449,123

14:57:53,145 234,01265 47,911321 14:57:53,180 263,67732 44,921884
14:57:53,146 234,63682 403,72292 14:57:53,181 284,57074 362,03432
14:57:53,147 255,5302 -492,7821 14:57:53,182 302,11334 -489,5299
14:57:53,148 244,49219 112,72633 14:57:53,183 279,84015 121,30045
14:57:53,149 262,36326 349,74787 14:57:53,184 278,13188 298,95962
14:57:53,150 268,67071 -500,535 14:57:53,185 276,75213 -498,2682
14:57:53,151 259,99797 179,64396 14:57:53,186 268,57216 217,55419
14:57:53,152 266,79819 241,89694 14:57:53,187 238,1519 195,2811

14:57:53,153 260,09653 -486,9675 14:57:53,188 242,65252 -488,8728
14:57:53,154 256,94281 262,13331 14:57:53,189 223,46741 333,2236

14:57:53,155 249,02566 150,70215 14:57:53,190 222,44902 92,588655
14:57:53,156 252,11367 -474,8454 14:57:53,191 220,5765 -466,9611
14:57:53,157 231,15459 331,12111 14:57:53,192 220,90502 428,32878
14:57:53,158 245,14921 91,077508 14:57:53,193 232,10728 -11,94308
14:57:53,159 228,6579 -474,5169 14:57:53,194 217,45564 -422,9079
14:57:53,160 235,22814 394,82014 14:57:53,195 231,45025 481,22005
14:57:53,161 242,98103 28,594963 14:57:53,196 236,14797 -120,5152
14:57:53,162 237,85624 -475,4367 14:57:53,197 233,81554 -356,0233
14:57:53,163 244,49219 454,84009 14:57:53,198 236,7393 498,59867
14:57:53,164 240,8457 -32,47489 14:57:53,199 241,50272 -222,9114
14:57:53,165 245,67483 -458,9455 14:57:53,200 233,25707 -216,7683
14:57:53,166 226,81823 499,61708 14:57:53,201 226,25976 483,9139

14:57:53,167 243,6052 -90,06249 14:57:53,202 236,60789 -335,2286
14:57:53,168 226,22691 -411,2786 14:57:53,203 228,42794 -79,78017
14:57:53,169 228,13228 520,57658 14:57:53,204 228,03373 467,2909

14:57:53,170 228,5922 -166,2436 14:57:53,205 243,6052 -427,1128



Time Voltage 0

14:57:53,206 234,275454
14:57:53,207 245,444871
14:57:53,208 255,530202
14:57:53,209 243,079582
14:57:53,210 238,447559
14:57:53,211 235,819462
14:57:53,212 234,275454
14:57:53,213 212,330857
14:57:53,214 216,732915
14:57:53,215 211,542429
14:57:53,216 212,199452
14:57:53,217 230,169053
14:57:53,218 229,906244
14:57:53,219 254,774623
14:57:53,220 263,874422
14:57:53,221 269,426288
14:57:53,222 290,385418
14:57:53,223 268,802114
14:57:53,224 273,729806
14:57:53,225 271,364513
14:57:53,226 245,674829
14:57:53,227 242,061194
14:57:53,228 241,207062
14:57:53,229 237,593427
14:57:53,230 226,686826
14:57:53,231 242,356855
14:57:53,232 236,377932
14:57:53,233 224,222986
14:57:53,234 242,422557
14:57:53,235 232,402935
14:57:53,236 223,073194
14:57:53,237 231,548804
14:57:53,238 213,612053
14:57:53,239 237,39632

14:57:53,240 236,345081

Voltage 1
-0,773767
457,303967
-510,620279
77,214389
412,625698
-542,978691
175,274766
273,466996
-512,985562
305,956952
109,539778
-456,744457
403,361548
-32,212085
-342,488673
434,800554
-157,143958
-239,928144
444,623206
-258,948804
-148,07712
442,225033
-357,862917
-44,89253
427,343227
-454,313478
64,895271
377,671635
-498,169696
176,950173
252,409333
-476,356555
301,324912
82,667653
-429,708041

Time Voltage 0
14:57:53,241 247,12028
14:57:53,242 279,51163
14:57:53,243 266,07546
14:57:53,244 280,69428
14:57:53,245 277,93477
14:57:53,246 263,94013
14:57:53,247 248,89425
14:57:53,248 244,62359
14:57:53,249 228,7893

14:57:53,250 218,99965
14:57:53,251 238,1519

14:57:53,252 226,35831
14:57:53,253 234,2426

14:57:53,254 260,68785
14:57:53,255 255,4645

14:57:53,256 266,66678
14:57:53,257 265,61554
14:57:53,258 246,89033
14:57:53,259 248,17152
14:57:53,260 232,56719
14:57:53,261 235,4581

14:57:53,262 242,2583

14:57:53,263 238,54611
14:57:53,264 244,85355
14:57:53,265 238,41471
14:57:53,266 233,97979
14:57:53,267 223,79592
14:57:53,268 222,51472
14:57:53,269 216,96287
14:57:53,270 218,9668

14:57:53,271 239,4331

14:57:53,272 241,66698
14:57:53,273 263,94013
14:57:53,274 293,83481
14:57:53,275 290,64823

64 (86)

Voltage_1
406,4496

-50,08297
-354,9063
466,00968
-159,8049
-264,0407
481,1215

-298,2713
-120,7781
457,20541
-423,762

12,103794
397,64537
-477,4406
138,4487

263,84157
-470,969

281,18705
111,31373
-463,6432
394,91869
10,001335
-453,9521
482,66553
-95,77854
-387,7245
506,74593
-237,7271
-185,1657
455,9242

-377,6721
-0,938022
337,78995
-435,6212
138,5801

142



Time Voltage 0
14:57:53,276 283,51949
14:57:53,277 286,83748
14:57:53,278 248,50004
14:57:53,279 248,20437
14:57:53,280 225,79984
14:57:53,281 230,69467
14:57:53,282 244,62359
14:57:53,283 210,78685
14:57:53,284 226,65398
14:57:53,285 228,49364
14:57:53,286 217,98126
14:57:53,287 213,28354
14:57:53,288 227,4424

14:57:53,289 228,03373
14:57:53,290 234,57112
14:57:53,291 261,83764
14:57:53,292 275,76659
14:57:53,293 269,09778
14:57:53,294 257,89549
14:57:53,295 252,40933
14:57:53,296 222,15336
14:57:53,297 220,77361
14:57:53,298 215,74738
14:57:53,299 221,03642
14:57:53,300 230,26761
14:57:53,301 234,47256
14:57:53,302 243,73661
14:57:53,303 238,18475
14:57:53,304 224,25584
14:57:53,305 238,44756
14:57:53,306 226,62112
14:57:53,307 231,74591
14:57:53,308 263,11884
14:57:53,309 252,80355
14:57:53,310 228,85501

Voltage_1 Time

252,24508
-464,8587
260,98351
124,88121
-444,8195
394,16311
-11,71312
-401,0291
477,67206
-147,0259
-290,847

469,75478
-324,9463
-88,02574
438,11857
-454,3792
70,414235
350,99623
-504,1815
231,74591
171,69399
-480,7586
400,01069
-14,96536
-413,0854
477,70491
-171,3027
-239,6325
469,72193
-358,4214
-47,25779
439,76116
-492,6179
85,492838
370,64141

Voltage 0
14:57:53,311 242,75107
14:57:53,312 213,31639
14:57:53,313 209,83417
14:57:53,314 222,58043
14:57:53,315 230,26761
14:57:53,316 258,88103
14:57:53,317 258,71677
14:57:53,318 261,01636
14:57:53,319 265,9112

14:57:53,320 237,19921
14:57:53,321 231,81161
14:57:53,322 251,29239
14:57:53,323 232,6986

14:57:53,324 233,94694
14:57:53,325 237,19921
14:57:53,326 226,71968
14:57:53,327 210,22838
14:57:53,328 217,6856

14:57:53,329 228,32939
14:57:53,330 258,42111
14:57:53,331 270,41183
14:57:53,332 275,76659
14:57:53,333 291,17385
14:57:53,334 256,90996
14:57:53,335 239,5645

14:57:53,336 245,34632
14:57:53,337 229,80769
14:57:53,338 230,2019

14:57:53,339 238,02049
14:57:53,340 230,43186
14:57:53,341 219,88663
14:57:53,342 225,9641

14:57:53,343 224,12443
14:57:53,344 259,47235
14:57:53,345 277,04779

65 (86)

Voltage_1
-525,0091
261,27917
134,83508
-451,1598
419,03176
-73,07859
-291,6026
446,72572
-263,6465
-115,7519
433,05942
-412,9212
16,998583
410,19468
-513,3798
169,03306
254,31471
-459,0769
370,70711
-20,15581
-308,8493
426,06201
-201,0984
-164,5026
431,61394
-362,6263
-8,592285
397,51397
-478,3605
161,67441
245,31347
-452,441

353,03302
-9,216452
-344,8539

143



Time
14:57:53,346 270,87174
14:57:53,347 288,02012
14:57:53,348 249,45272
14:57:53,349 230,36616
14:57:53,350 243,4738

14:57:53,351 221,95625
14:57:53,352 230,95748
14:57:53,353 251,98227
14:57:53,354 237,46202
14:57:53,355 237,26492
14:57:53,356 232,92856
14:57:53,357 234,30831
14:57:53,358 260,45789
14:57:53,359 262,16616
14:57:53,360 254,67607
14:57:53,361 250,66822
14:57:53,362 227,3767

14:57:53,363 215,91164
14:57:53,364 236,70644
14:57:53,365 250,93103
14:57:53,366 262,92174
14:57:53,367 277,27775
14:57:53,368 273,6641

14:57:53,369 235,68806
14:57:53,370 239,00603
14:57:53,371 243,6709

14:57:53,372 230,92463
14:57:53,373 232,14013
14:57:53,374 216,17445
14:57:53,375 217,29139
14:57:53,376 223,2046

14:57:53,377 236,14797
14:57:53,378 277,04779
14:57:53,379 293,24348
14:57:53,380 281,25275

Voltage 0 Voltage_1 Time

441,14093
-191,3746
-188,845
438,90701
-390,8124
9,410018
376,91605
-486,4747
199,19039
164,63101
-450,9627
405,39835
-42,42871
-363,7432
492,65248
-226,8863
-157,0454
452,93469
-414,3666
75,966051
298,33544
-443,8668
270,70749
104,94064
-438,5778
429,83995
-64,27455
-398,2696
488,3489
-256,3207
-114,175
380,10265
-421,2653
111,05093
255,49735

Voltage 0
14:57:53,381 260,06368
14:57:53,382 239,59735
14:57:53,383 222,15336
14:57:53,384 223,96018
14:57:53,385 228,19798
14:57:53,386 222,84324
14:57:53,387 215,81308
14:57:53,388 214,20337
14:57:53,389 234,70252
14:57:53,390 243,93371
14:57:53,391 266,53538
14:57:53,392 286,77177
14:57:53,393 256,71285
14:57:53,394 236,50934
14:57:53,395 220,90502
14:57:53,396 222,21906
14:57:53,397 228,98641
14:57:53,398 225,04427
14:57:53,399 219,0325

14:57:53,400 227,50811
14:57:53,401 228,16513
14:57:53,402 229,24922
14:57:53,403 262,56037
14:57:53,404 268,11224
14:57:53,405 246,20045
14:57:53,406 223,69737
14:57:53,407 212,95503
14:57:53,408 228,06658
14:57:53,409 226,25976
14:57:53,410 234,86678
14:57:53,411 246,1676

14:57:53,412 222,54758
14:57:53,413 222,05481
14:57:53,414 253,42772
14:57:53,415 251,88371

66 (86)

Voltage_1
-450,1414
302,2119
52,379052
-409,3076
462,49454
-134,3783
-261,3798
457,73104
-368,6052
-0,116749
375,30633
-480,2001
200,7344
168,14608
-450,6999
413,21703
-58,65705
-353,428
475,37243
-284,0469
-76,00232
435,42474
-471,0675
130,95866
265,35273
-472,1516
366,86349
-11,41746
-390,2868
458,22382
-250,0134
-139,733
426,65334
-457,3686
68,968792

144



Time Voltage 0

14:57:53,416 235,260991
14:57:53,417 224,584349
14:57:53,418 213,907713
14:57:53,419 224,025879
14:57:53,420 238,020493
14:57:53,421 264,991366
14:57:53,422 274,649642
14:57:53,423 242,22545

14:57:53,424 236,279379
14:57:53,425 247,28454

14:57:53,426 230,89178

14:57:53,427 222,054807
14:57:53,428 225,405629
14:57:53,429 216,108742
14:57:53,430 231,318845
14:57:53,431 262,100454
14:57:53,432 288,93996

14:57:53,433 281,94263

14:57:53,434 246,167598
14:57:53,435 237,330618
14:57:53,436 237,626279
14:57:53,437 225,077117
14:57:53,438 232,731448
14:57:53,439 232,205828
14:57:53,440 218,966795
14:57:53,441 246,003342
14:57:53,442 264,827109
14:57:53,443 262,133305
14:57:53,444 275,668032
14:57:53,445 236,147974
14:57:53,446 214,236225
14:57:53,447 237,166361
14:57:53,448 251,358094
14:57:53,449 250,47111

14:57:53,450 242,553962

Voltage 1
359,833271
-499,516592
311,903048
31,485846
-358,257129
438,907013
-211,939199
-123,241867
424,123766
-410,982957
52,838965
361,114479
-496,757097
274,912452
44,461971
-341,043232
428,690145
-188,910742
-156,815449
415,450937
-409,471811
60,788899
328,985769
-462,263438
301,981939
24,488596
-363,710388
447,678414
-210,493761
-151,165101
427,376079
-435,029909
105,466251
262,658926
-453,262244

Time Voltage 0
14:57:53,451 235,22814
14:57:53,452 246,98888
14:57:53,453 243,44095
14:57:53,454 245,93764
14:57:53,455 233,32277
14:57:53,456 217,45564
14:57:53,457 233,12566
14:57:53,458 271,1017

14:57:53,459 276,52217
14:57:53,460 264,85996
14:57:53,461 246,00334
14:57:53,462 235,16244
14:57:53,463 241,07566
14:57:53,464 237,62628
14:57:53,465 218,44118
14:57:53,466 222,87609
14:57:53,467 239,13744
14:57:53,468 275,70088
14:57:53,469 297,48131
14:57:53,470 262,13331
14:57:53,471 248,13867
14:57:53,472 235,03103
14:57:53,473 222,61328
14:57:53,474 228,49364
14:57:53,475 212,36371
14:57:53,476 222,12051
14:57:53,477 259,07814
14:57:53,478 287,79016
14:57:53,479 284,07797
14:57:53,480 237,13351
14:57:53,481 226,58827
14:57:53,482 237,23206
14:57:53,483 218,27692
14:57:53,484 208,71723
14:57:53,485 232,66575

67 (86)

Voltage_1
354,60989
-8,559434
-402,9345
483,45398
-234,8691
-110,9885
406,38389
-425,6017
167,62046
148,46827
-429,4781
402,67167
-54,12363
-384,7679
471,20026
-314,2697
-15,29387
304,74145
-432,796

245,37917
86,346964
-419,0972
453,1318

-137,0721
-234,8691
413,31558
-402,4088
101,22847
228,69075
-433,1903
361,83721
-46,04231
-352,0812
450,50366
-327,6401
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Time Voltage 0
14:57:53,486 241,83124
14:57:53,487 267,88228
14:57:53,488 272,3172

14:57:53,489 243,44095
14:57:53,490 222,51472
14:57:53,491 216,76577
14:57:53,492 225,17567
14:57:53,493 228,82215
14:57:53,494 220,18229
14:57:53,495 232,53434
14:57:53,496 275,10956
14:57:53,497 265,05707
14:57:53,498 229,34777
14:57:53,499 214,53189
14:57:53,500 227,80377
14:57:53,501 239,76161
14:57:53,502 221,06927
14:57:53,503 220,70791
14:57:53,504 246,66037
14:57:53,505 249,91264
14:57:53,506 233,94694
14:57:53,507 217,7513

14:57:53,508 212,49511
14:57:53,509 235,42525
14:57:53,510 233,65128
14:57:53,511 227,80377
14:57:53,512 236,31223
14:57:53,513 231,71306
14:57:53,514 228,00087
14:57:53,515 217,88271
14:57:53,516 205,1036

14:57:53,517 225,47133
14:57:53,518 242,2583

14:57:53,519 249,48557
14:57:53,520 235,91802

Voltage 1
-6,62123

339,92529
-468,1109
273,95977
47,977023
-393,0135
463,6115

-231,4526
-107,4078
411,08167
-464,563

177,41009
149,84802
-434,1101
437,46154
-160,8233
-195,7109
429,64284
-431,0221
96,859286
255,26739
-459,1426
388,97256
-97,68389
-266,6031
425,40498
-381,8113
40,519856
365,35232
-467,3882
311,04891
-25,08344
-293,6065
400,66772
-312,003

Time Voltage 0
14:57:53,521 222,87609
14:57:53,522 224,02588
14:57:53,523 217,22568
14:57:53,524 198,1063

14:57:53,525 209,76847
14:57:53,526 238,74322
14:57:53,527 258,84818
14:57:53,528 248,59859
14:57:53,529 220,80646
14:57:53,530 219,45956
14:57:53,531 221,10212
14:57:53,532 204,64368
14:57:53,533 201,58853
14:57:53,534 214,43333
14:57:53,535 242,71822
14:57:53,536 257,86264
14:57:53,537 223,50026
14:57:53,538 208,38872
14:57:53,539 213,34924
14:57:53,540 206,87756
14:57:53,541 206,28624
14:57:53,542 207,63314
14:57:53,543 210,45834
14:57:53,544 238,71037
14:57:53,545 236,77215
14:57:53,546 210,09698
14:57:53,547 203,92096
14:57:53,548 196,79226
14:57:53,549 211,70668
14:57:53,550 210,52404
14:57:53,551 193,83565
14:57:53,552 218,14552
14:57:53,553 223,46741
14:57:53,554 211,80524
14:57:53,555 201,55567

68 (86)

Voltage_1
-19,30168
375,99621
-455,8903
219,98518
63,614083
-314,8939
386,14733
-234,0478
-71,20609
368,04614
-425,5031
156,45109
156,31968
-356,7788
363,08557
-154,5487
-138,8132
362,16573
-384,2422
102,70677
210,58975
-384,2094
342,52055
-83,85368
-224,9481
384,70186
-333,1919
48,108427
281,90978
-403,3615
300,17512
-23,7694

-309,2107
402,80307
-255,3681

146



147

69 (86)

Time Voltage 0 Voltage_1 Time Voltage_0 Voltage 1
14:57:53,556 189,56501 -33,42757 14:57:53,591 175,37332 -292,0297
14:57:53,557 196,39804 324,02521 14:57:53,592 168,04752 359,96468
14:57:53,558 216,50296 -384,8336 14:57:53,593 167,55476 -205,4019
14:57:53,559 211,57528 214,66329 14:57:53,594 161,93722 -73,5385

14:57:53,560 210,22838 56,189764 14:57:53,595 175,04481 310,32618
14:57:53,561 198,20486 -363,4147 14:57:53,596 194,62408 -357,173

14:57:53,562 205,43211 391,83065 14:57:53,597 184,83444 135,52495
14:57:53,563 208,61867 -129,155 14:57:53,598 177,93571 131,94419
14:57:53,564 184,07887 -177,2815 14:57:53,599 160,29466 -342,8172
14:57:53,565 177,37724 359,17624 14:57:53,600 165,48514 327,14609
14:57:53,566 199,3875 -341,1089 14:57:53,601 179,3483 -82,99955
14:57:53,567 220,5108 96,793583 14:57:53,602 167,68616 -219,4949
14:57:53,568 226,52257 157,40377 14:57.53,603 161,4116 337,8228

14:57:53,569 204,64368 -354,5121 14:57:53,604 171,16838 -290,1243
14:57:53,570 196,95651 309,04498 14:57:53,605 166,50352 18,542577
14:57:53,571 210,06413 -32,40919 14:57:53,606 174,25638 288,11868
14:57:53,572 186,80551 -317,3906 14:57:53,607 172,25246 -363,2505
14:57:53,573 175,07766 378,72288 14:57:53,608 163,54692 195,2811

14:57:53,574 180,07103 -234,6063 14:57:53,609 156,38538 60,361837
14:57:53,575 186,57555 -26,03612 14:57:53,610 160,36036 -311,2474
14:57:53,576 207,40318 263,1517 14:57:53,611 169,32872 335,29324
14:57:53,577 230,03765 -344,2955 14:57:53,612 177,77145 -138,189

14:57:53,578 214,43333 188,80943 14:57:53,613 162,92275 -111,7112
14:57:53,579 195,2154 64,763867 14:57:53,614 159,24343 305,59559
14:57:53,580 189,13794 -327,5415 14:57:53,615 169,46012 -300,4066
14:57:53,581 190,15633 349,22225 14:57:53,616 161,51015 40,388453
14:57:53,582 182,0421 -106,9478 14:57:53,617 163,18556 255,16884
14:57:53,583 165,18948 -198,2075 14:57:53,618 156,15543 -350,6029
14:57:53,584 168,14608 335,29324 14:57:53,619 147,8441 203,88811
14:57:53,585 190,48484 -301,425 14:57:53,620 163,34981 16,834328
14:57:53,586 207,63314 61,215962 14:57:53,621 173,3037 -255,8608
14:57:53,587 212,46226 214,53189 14:57:53,622 184,17742 300,10941
14:57:53,588 196,66085 -339,5649 14:57:53,623 179,41401 -175,3762
14:57:53,589 177,24583 264,76141 14:57:53,624 161,51015 -66,08135
14:57:53,590 183,88176 -7,34395 14:57:53,625 159,53909 274,71535



Time Voltage 0

14:57:53,626 164,236794
14:57:53,627 156,779596
14:57:53,628 152,903168
14:57:53,629 147,18708

14:57:53,630 146,792867
14:57:53,631 171,989654
14:57:53,632 180,728051
14:57:53,633 171,496888
14:57:53,634 165,550838
14:57:53,635 153,855849
14:57:53,636 155,596956
14:57:53,637 153,790147
14:57:53,638 148,40257

14:57:53,639 146,300101
14:57:53,640 143,639164
14:57:53,641 152,147593
14:57:53,642 172,712379
14:57:53,643 162,068621
14:57:53,644 156,089723
14:57:53,645 157,173809
14:57:53,646 140,058398
14:57:53,647 144,033377
14:57:53,648 148,993889
14:57:53,649 143,014994
14:57:53,650 142,423675
14:57:53,651 145,708782
14:57:53,652 147,909804
14:57:53,653 158,455001
14:57:53,654 152,903168
14:57:53,655 140,485462
14:57:53,656 138,382994
14:57:53,657 137,923079
14:57:53,658 144,230484
14:57:53,659 145,216016
14:57:53,660 136,444781

Voltage 1
-295,544703
62,530001
203,263935
-312,988538
220,740759
-19,433085
-212,72762
280,661429
-174,292108
-43,808451
259,965122
-286,510704
91,865933
137,496015
-285,196668
256,318632
-45,878057
-194,495389
280,825686
-215,881304
-20,779972
248,532887
-299,158303
136,674739
88,285173
-275,867013
278,986013
-78,039071
-163,188516
286,311854
-241,307881
17,754154
235,195288
-301,162208
176,88447

Time Voltage 0
14:57:53,661 142,48938
14:57:53,662 141,70095
14:57:53,663 139,9927
14:57:53,664 149,02674
14:57:53,665 135,13074
14:57:53,666 128,10061
14:57:53,667 135,62351
14:57:53,668 134,60512
14:57:53,669 145,70878
14:57:53,670 146,79287
14:57:53,671 141,20819
14:57:53,672 139,89414
14:57:53,673 133,751
14:57:53,674 137,46316
14:57:53,675 131,97704
14:57:53,676 121,49755
14:57:53,677 126,58947
14:57:53,678 135,98487
14:57:53,679 136,51048
14:57:53,680 149,28955
14:57:53,681 145,34742
14:57:53,682 130,56444
14:57:53,683 134,11236
14:57:53,684 135,4921
14:57:53,685 125,11117
14:57:53,686 119,7893
14:57:53,687 117,81824
14:57:53,688 129,3161
14:57:53,689 137,16751
14:57:53,690 143,01499
14:57:53,691 140,51831
14:57:53,692 129,51321
14:57:53,693 122,31883
14:57:53,694 130,46589
14:57:53,695 120,11781

70 (86)

Voltage_1
31,880057
-265,8475
287,39595
-102,513

-128,8594
280,56288
-257,3391
41,406832
179,11835
-273,3046
212,19945
-2,547717
-243,4103
275,14241
-106,685

-112,7953
256,02297
-241,5378
59,573413
115,78147
-251,7216
203,92096
-8,395179
-220,0205
259,99797
-118,3799
-87,86148
222,90894
-230,4014
85,624242
94,72397

-230,9599
194,29557
-14,4726

-185,1986

148



Time Voltage 0
14:57:53,696 112,13501
14:57:53,697 114,33603
14:57:53,698 118,60666
14:57:53,699 125,9653

14:57:53,700 134,73653
14:57:53,701 127,24649
14:57:53,702 122,8116

14:57:53,703 115,84718
14:57:53,704 116,37279
14:57:53,705 117,65398
14:57:53,706 107,40446
14:57:53,707 106,55034
14:57:53,708 116,24139
14:57:53,709 112,85773
14:57:53,710 119,42794
14:57:53,711 120,90624
14:57:53,712 108,61995
14:57:53,713 107,37161
14:57:53,714 110,36105
14:57:53,715 108,16004
14:57:53,716 109,86829
14:57:53,717 105,17059
14:57:53,718 107,66727
14:57:53,719 113,84326
14:57:53,720 110,1968

14:57:53,721 108,78421
14:57:53,722 102,34541
14:57:53,723 99,553068
14:57:53,724 107,63442
14:57:53,725 107,50302
14:57:53,726 107,93008
14:57:53,727 112,10216
14:57:53,728 106,32038
14:57:53,729 109,47408
14:57:53,730 111,21518

Voltage_1 Time

239,36739
-145,2191
-38,58516
211,47673
-238,417

107,1745

66,767776
-222,7143
222,12051
-56,06183
-143,5766
239,23599
-202,6096
11,052565
186,01708
-251,9187
159,90045
28,397858
-222,6157
240,55004
-111,5141
-78,72894
224,74861
-234,4092
46,203071
159,21058
-242,4577
159,30913
9,869931

-180,2053
214,56474
-152,2163
-14,04554
192,16025
-206,5188

Voltage 0
14:57:53,731 104,64498
14:57:53,732 100,5386

14:57:53,733 95,413841
14:57:53,734 101,81979
14:57:53,735 109,53978
14:57:53,736 107,01025
14:57:53,737 107,73297
14:57:53,738 107,89723
14:57:53,739 102,04975
14:57:53,740 105,86046
14:57:53,741 101,55698
14:57:53,742 94,461162
14:57:53,743 94,72397

14:57:53,744 95,873755
14:57:53,745 100,89996
14:57:53,746 106,68174
14:57:53,747 99,947281
14:57:53,748 101,12992
14:57:53,749 101,88549
14:57:53,750 96,530775
14:57:53,751 96,235116
14:57:53,752 91,570273
14:57:53,753 87,135388
14:57:53,754 94,691119
14:57:53,755 93,541334
14:57:53,756 95,479543
14:57:53,757 97,64771

14:57:53,758 89,730617
14:57:53,759 93,147122
14:57:53,760 94,132652
14:57:53,761 86,281262
14:57:53,762 87,989514
14:57:53,763 83,324673
14:57:53,764 85,459987
14:57:53,765 91,208912

71 (86)

Voltage_1
61,544471
117,09552
-208,687

160,59032
-22,09401
-110,003

191,53607
-161,2503
-7,409652
162,10147
-197,5505
92,687208
67,884709
-178,8255
169,62438
-66,44271
-76,19942
177,6072

-162,4001
14,140552
126,72087
-187,531

124,45415
15,093229
-150,0153
184,24312
-115,8504
-33,75608
173,66506
-189,6663
73,92929

75,341882
-180,5009
175,37332
-44,03841

149



Time Voltage 0
14:57:53,766 87,332494
14:57:53,767 84,047395
14:57:53,768 87,5296
14:57:53,769 84,573011
14:57:53,770 85,919901
14:57:53,771 85,262882
14:57:53,772 82,339143
14:57:53,773 83,686034
14:57:53,774 80,23668
14:57:53,775 82,601951
14:57:53,776 84,901521
14:57:53,777 76,655922
14:57:53,778 78,528428
14:57:53,779 84,244501
14:57:53,780 79,973872
14:57:53,781 82,601951
14:57:53,782 84,605862
14:57:53,783 79,57966
14:57:53,784 79,382554
14:57:53,785 77,542898
14:57:53,786 76,130306
14:57:53,787 75,144776
14:57:53,788 74,619161
14:57:53,789 79,382554
14:57:53,790 79,743915
14:57:53,791 77,082985
14:57:53,792 82,831908
14:57:53,793 76,754475
14:57:53,794 74,126396
14:57:53,795 76,393114
14:57:53,796 70,282831
14:57:53,797 69,560109
14:57:53,798 73,27227
14:57:53,799 74,323502
14:57:53,800 75,637541

Voltage 1
-109,8716
190,81335
-157,571

5,796417

145,08461
-197,8462
131,22146
9,442869

-161,8088
188,80943
-89,17552
-69,23504
175,80038
-171,664

45,513201
78,889789
-170,6785
153,16598
-21,40414
-126,4941
167,88327
-92,55916
-49,03174
139,43423
-147,8472
85,624242
23,634471
-136,7436
125,50538
-31,39081
-89,17552
143,80342
-97,38824
-5,832808
91,406018

Time Voltage 0
14:57:53,801 75,013372
14:57:53,802 74,881968
14:57:53,803 72,615251
14:57:53,804 69,92147

14:57:53,805 68,410325
14:57:53,806 66,406416
14:57:53,807 64,303953
14:57:53,808 68,081815
14:57:53,809 70,381384
14:57:53,810 67,22769

14:57:53,811 69,658662
14:57:53,812 68,377474
14:57:53,813 64,073996
14:57:53,814 64,796718
14:57:53,815 59,737668
14:57:53,816 58,489331
14:57:53,817 62,037236
14:57:53,818 60,657495
14:57:53,819 62,365746
14:57:53,820 63,285573
14:57:53,821 60,230433
14:57:53,822 62,924212
14:57:53,823 57,536653
14:57:53,824 55,861254
14:57:53,825 57,07674

14:57:53,826 53,923047
14:57:53,827 55,007129
14:57:53,828 59,310605
14:57:53,829 54,842874
14:57:53,830 54,842874
14:57:53,831 55,565595
14:57:53,832 55,992658
14:57:53,833 54,514364
14:57:53,834 50,900758
14:57:53,835 50,210888

72 (86)

Voltage_1
-133,1957
96,070861
20,77644

-111,4156
125,01262
-58,85416
-52,71104
128,00206
-114,6349
38,285992
60,033327
-131,6188
108,06148
-13,42137
-86,38319
134,11236
-93,01907
-16,37795
109,99969
-140,5214
88,646534
27,543733
-123,0119
130,8601

-60,62811
-52,74389
130,17023
-122,7163
31,190188
74,94767

-138,9774
108,48855
1,000182

-96,23845
127,73925

150



Time Voltage 0
14:57:53,836 53,528835
14:57:53,837 51,327821
14:57:53,838 53,364581
14:57:53,839 53,036071
14:57:53,840 50,046634
14:57:53,841 52,247648
14:57:53,842 50,769355
14:57:53,843 48,831148
14:57:53,844 49,159658
14:57:53,845 46,597283
14:57:53,846 49,028254
14:57:53,847 51,065013
14:57:53,848 48,56834
14:57:53,849 49,488167
14:57:53,850 47,1886
14:57:53,851 47,51711
14:57:53,852 50,900758
14:57:53,853 44,199163
14:57:53,854 44,757629
14:57:53,855 45,940264
14:57:53,856 45,151841
14:57:53,857 47,418557
14:57:53,858 46,761538
14:57:53,859 43,936356
14:57:53,860 45,151841
14:57:53,861 44,067759
14:57:53,862 44,593375
14:57:53,863 42,458063
14:57:53,864 39,895688
14:57:53,865 40,092794
14:57:53,866 42,655168
14:57:53,867 40,848366
14:57:53,868 41,406832
14:57:53,869 40,684111
14:57:53,870 39,140117

Voltage 1
-91,17942
-13,060009
103,232382
-125,574278
58,423629
53,988749
-123,603227
94,921076
-23,342342
-50,641436
101,984043
-98,439463
28,463559
65,256631
-102,020207
52,247648
39,994241
-89,898236
80,827997
-50,05012
-10,891849
74,290651
-84,412141
28,365007
43,213635
-84,182184
54,382961
11,611031
-50,641436
66,472117
-49,885865
-5,405746
58,982096
-70,844729
40,388453

Time Voltage 0
14:57:53,871 40,224198
14:57:53,872 39,731434
14:57:53,873 35,822171
14:57:53,874 36,47919

14:57:53,875 34,639537
14:57:53,876 35,132301
14:57:53,877 38,023184
14:57:53,878 34,672388
14:57:53,879 35,329407
14:57:53,880 34,212474
14:57:53,881 33,588306
14:57:53,882 36,282084
14:57:53,883 32,832735
14:57:53,884 29,810448
14:57:53,885 30,697423
14:57:53,886 30,533169
14:57:53,887 30,204659
14:57:53,888 31,387293
14:57:53,889 29,284833
14:57:53,890 29,909001
14:57:53,891 30,631722
14:57:53,892 29,284833
14:57:53,893 28,792069
14:57:53,894 26,328248
14:57:53,895 25,244167
14:57:53,896 26,131143
14:57:53,897 25,375571
14:57:53,898 27,08382

14:57:53,899 26,525354
14:57:53,900 25,079913
14:57:53,901 26,952416
14:57:53,902 27,149522
14:57:53,903 23,601621
14:57:53,904 24,488596
14:57:53,905 21,499161

73 (86)

Voltage_1
29,120578
-75,2796
64,53391
-26,26607
-29,2555
71,531168
-63,9789
17,557049
44,166312
-76,69219
55,664148
7,34041
-56,686
70,315682
-45,25389
-16,54221
67,5562
-74,06412
34,573835
29,679044
-75,2139
73,239419
-26,49603
-33,85463
70,808447
-42,19876
-12,50154
52,543307
-61,90929
37,694675
3,529703
-44,26836
57,109591
-29,71542
-23,93366

151



Time
14:57:53,906 23,108856
14:57:53,907 23,207409
14:57:53,908 23,141707
14:57:53,909 23,995832
14:57:53,910 22,320434
14:57:53,911 22,353285
14:57:53,912 24,587149
14:57:53,913 21,82767

14:57:53,914 20,217974
14:57:53,915 19,396701
14:57:53,916 19,232446
14:57:53,917 20,152272
14:57:53,918 19,429552
14:57:53,919 19,856614
14:57:53,920 20,08657

14:57:53,921 20,316527
14:57:53,922 20,349378
14:57:53,923 19,232446
14:57:53,924 17,95126

14:57:53,925 16,965732
14:57:53,926 17,097136
14:57:53,927 16,998583
14:57:53,928 17,95126

14:57:53,929 17,984111
14:57:53,930 16,505819
14:57:53,931 17,097136
14:57:53,932 18,805384
14:57:53,933 15,388887
14:57:53,934 16,275862
14:57:53,935 14,600465
14:57:53,936 13,943446
14:57:53,937 14,797571
14:57:53,938 15,553142
14:57:53,939 15,12608

14:57:53,940 15,421738

Voltage 0 Voltage_1 Time

45,086139
-16,83786
-20,0244
30,336063
-32,17923
28,299305
-12,14018
-18,2176
28,233603
-9,643514
-20,0244
29,514789
-9,315005
-8,033819
16,275862
-23,37519
18,838235
-1,496487
-10,30053
18,67398
-6,292721
-12,46869
23,404515
-14,4726
2,70843
15,257484
-30,43814
24,094385
-6,98259
-15,09677
29,646193
-18,25045
-8,362328
27,44518
-31,65362

Voltage 0
14:57:53,941 14,041999
14:57:53,942 14,896123
14:57:53,943 15,158931
14:57:53,944 13,71349

14:57:53,945 12,432304
14:57:53,946 13,220726
14:57:53,947 13,910595
14:57:53,948 15,191782
14:57:53,949 12,859366
14:57:53,950 12,826515
14:57:53,951 12,957919
14:57:53,952 12,990769
14:57:53,953 12,760813
14:57:53,954 12,695111
14:57:53,955 12,629409
14:57:53,956 11,775285
14:57:53,957 12,235198
14:57:53,958 13,516384
14:57:53,959 13,582086
14:57:53,960 11,643881
14:57:53,961 12,399453
14:57:53,962 11,873838
14:57:53,963 12,859366
14:57:53,964 11,873838
14:57:53,965 10,88831

14:57:53,966 11,118267
14:57:53,967 12,596558
14:57:53,968 12,070943
14:57:53,969 12,235198
14:57:53,970 11,808136
14:57:53,971 11,216819
14:57:53,972 11,906689
14:57:53,973 11,742434
14:57:53,974 11,512478
14:57:53,975 10,231292

74 (86)

Voltage_1
17,458496
12,432304
-31,88358
29,810448
-9,709216
-18,90747
36,282084
-28,82844
9,902782
18,31262
-36,15419
19,298148
16,243011
-26,59458
22,813198
-13,38852
2,806983
8,753
-27,61296
19,988018
5,632162
-18,44756
-1,23368
18,246918
-7,836714
3,825362
-15,58953
17,392794
-6,785485
-5,570001
3,956765
2,872685
-3,467542
-2,087804
-0,576662

152



Time Voltage 0
14:57:53,976 10,296993
14:57:53,977 11,545329
14:57:53,978 13,187875
14:57:53,979 10,395546
14:57:53,980 10,198441
14:57:53,981 11,118267
14:57:53,982 11,183968
14:57:53,983 11,348223
14:57:53,984 11,118267
14:57:53,985 9,278615
14:57:53,986 10,724056
14:57:53,987 10,756906
14:57:53,988 10,986863
14:57:53,989 11,381074
14:57:53,990 8,982956
14:57:53,991 9,738528
14:57:53,992 10,625503
14:57:53,993 9,311466
14:57:53,994 9,245764
14:57:53,995 9,410018
14:57:53,996 8,687298
14:57:53,997 10,592652
14:57:53,998 9,869931
14:57:53,999 9,574273
14:57:54,000 9,015807
14:57:54,001 8,950106
14:57:54,002 10,494099
14:57:54,003 8,720149
14:57:54,004 7,866025
14:57:54,005 8,03028
14:57:54,006 8,358789
14:57:54,007 9,738528
14:57:54,008 8,39164
14:57:54,009 8,358789
14:57:54,010 7,866025

Voltage 1
2,70843
2,248517
-11,48317
12,727962
0,835928
-12,63295
10,461248
0,474568
-3,894604
12,202347
-14,99821
9,607124
5,56646
-19,33453
12,727962
3,891063
-17,92194
20,513633
-14,01269
-4,223113
22,846049
-22,65247
12,3009
10,461248
-24,62353
24,29149
-15,09677
-3,533244
22,780347
-6,489826
-17,98765
12,268049
3,036939
0,671673
-14,63685

Time Voltage 0
14:57:54,011 8,227385
14:57:54,012 8,621596
14:57:54,013 7,209007
14:57:54,014 6,519137
14:57:54,015 8,128832
14:57:54,016 7,734621
14:57:54,017 7,997429
14:57:54,018 6,519137
14:57:54,019 6,453435
14:57:54,020 7,34041
14:57:54,021 7,570367
14:57:54,022 6,749094
14:57:54,023 5,467908
14:57:54,024 6,354883
14:57:54,025 8,227385
14:57:54,026 7,209007
14:57:54,027 5,336504
14:57:54,028 5,402206
14:57:54,029 6,026373
14:57:54,030 7,833174
14:57:54,031 6,946199
14:57:54,032 6,092075
14:57:54,033 6,420584
14:57:54,034 5,697864
14:57:54,035 6,026373
14:57:54,036 5,89497
14:57:54,037 3,693958
14:57:54,038 4,975144
14:57:54,039 5,665013
14:57:54,040 5,237951
14:57:54,041 6,059224
14:57:54,042 6,289181
14:57:54,043 5,665013
14:57:54,044 5,89497
14:57:54,045 5,2051

75 (86)

Voltage_1
9,837081
5,270802
-5,570001
2,379921
-1,036574
14,07485
-15,22817
-0,445258
6,190628
-0,478109
-3,927455
3,595405
0,704524
1,722903
-8,920794
6,814795
-1,102276
-0,576662
5,467908
-8,395179
8,950106
-2,909077
-8,165223
11,873838
-0,609513
-7,179696
9,672826
-15,29387
8,555894
3,726809
-11,64742
14,666167
-5,89851
-5,307194
9,837081

153



Time Voltage 0
14:57:54,046 4,416678
14:57:54,047 4,219573
14:57:54,048 4,416678
14:57:54,049 4,515231
14:57:54,050 6,387733
14:57:54,051 4,285274
14:57:54,052 4,285274
14:57:54,053 5,237951
14:57:54,054 6,157777
14:57:54,055 3,661107
14:57:54,056 3,858213
14:57:54,057 3,693958
14:57:54,058 4,745187
14:57:54,059 4,350976
14:57:54,060 2,938387
14:57:54,061 3,628256
14:57:54,062 3,06979

14:57:54,063 3,661107
14:57:54,064 8,621596
14:57:54,065 4,580933
14:57:54,066 0,441717
14:57:54,067 -0,215302
14:57:54,068 0,737375
14:57:54,069 2,248517
14:57:54,070 2,478474
14:57:54,071 2,445623
14:57:54,072 3,792511
14:57:54,073 3,858213
14:57:54,074 3,036939
14:57:54,075 1,690052
14:57:54,076 1,328692
14:57:54,077 1,131586
14:57:54,078 2,642728
14:57:54,079 2,445623
14:57:54,080 1,394394

Voltage 1
-12,04163
7,438963
11,57818
-15,622379
1,952859
8,490193
-7,639608
4,449529
-8,559434
22,944602
-9,380707
0,244611
-7,606757
24,390043
-8,165223
-8,887943
4,153871
19,988018
-8,526583
2,642728
-5,53715
-6,98259
18,049813
-22,91528
15,356036
9,935633
-18,119048
3,365449
10,756906
-17,527732
17,622751
-7,508205
-3,763201
17,031434
-18,973172

Time Voltage 0
14:57:54,081 1,722903
14:57:54,082 2,248517
14:57:54,083 1,295841
14:57:54,084 2,117114
14:57:54,085 3,726809
14:57:54,086 0,17891
14:57:54,087 7,044752
14:57:54,088 10,067037
14:57:54,089 9,935633
14:57:54,090 8,490193
14:57:54,091 5,763566
14:57:54,092 6,551988
14:57:54,093 5,927821
14:57:54,094 5,040846
14:57:54,095 4,219573
14:57:54,096 3,858213
14:57:54,097 3,595405
14:57:54,098 4,613784
14:57:54,099 4,548082
14:57:54,100 4,055318
14:57:54,101 3,201194
14:57:54,102 7,668919
14:57:54,103 5,665013
14:57:54,104 3,201194
14:57:54,105 0,737375
14:57:54,106 0,310313
14:57:54,107 1,788605
14:57:54,108 3,891063
14:57:54,109 3,234045
14:57:54,110 4,153871
14:57:54,111 3,825362
14:57:54,112 3,792511
14:57:54,113 5,665013
14:57:54,114 4,153871
14:57:54,115 4,022467

76 (86)

Voltage_1
5,89497
10,986863
-20,94423
8,227385
7,800323
-26,85739
1,230139
17,327092
-1,496487
-8,296627
15,323185
-13,32282
3,464001
5,467908
-10,16913
9,015807
1,722903
-8,460881
13,582086
-15,81949
2,018561
19,790912
13,614937
-33,13191
3,726809
13,516384
2,248517
-23,67085
21,334906
7,011901
-8,559434
0,770226
-0,116749
20,546484
-22,98098

154



Time Voltage 0
14:57:54,116 -2,022102
14:57:54,117 3,726809
14:57:54,118 12,136645
14:57:54,119 8,424491
14:57:54,120 3,299747
14:57:54,121 1,558648
14:57:54,122 -5,438597
14:57:54,123 4,022467
14:57:54,124 12,66226
14:57:54,125 4,515231
14:57:54,126 -0,543811
14:57:54,127 -0,839469
14:57:54,128 -0,740916
14:57:54,129 0,605971
14:57:54,130 2,314219
14:57:54,131 2,511325
14:57:54,132 1,98571
14:57:54,133 1,525797
14:57:54,134 2,806983
14:57:54,135 2,018561
14:57:54,136 1,328692
14:57:54,137 0,835928
14:57:54,138 0,21176
14:57:54,139 1,788605
14:57:54,140 1,98571
14:57:54,141 1,460095
14:57:54,142 1,525797
14:57:54,143 -0,412407
14:57:54,144 -0,313854
14:57:54,145 1,952859
14:57:54,146 0,737375
14:57:54,147 -0,051047
14:57:54,148 -0,215302
14:57:54,149 -0,051047
14:57:54,150 1,26299

Voltage 1
-26,23322
17,359943
9,639975
-2,974779
13,02362
-20,87852
-6,949739
38,187439
15,717397
34,015369
-31,58792
-7,34395
25,999739
-10,95755
-7,541056
17,491347
-12,53439
8,260236
-3,171884
-5,077237
17,95126
-13,06001
-1,003724
5,730715
-2,810524
0,474568
1,197288
-3,533244
2,051412
-6,292721
1,920008
3,891063
-4,912983
5,139398
-4,978684

Time Voltage 0
14:57:54,151 1,821455
14:57:54,152 0,704524
14:57:54,153 0,54027

14:57:54,154 1,26299

14:57:54,155 0,605971
14:57:54,156 0,474568
14:57:54,157 1,62435

14:57:54,158 1,295841
14:57:54,159 0,54027

14:57:54,160 0,868779
14:57:54,161 1,952859
14:57:54,162 2,839834
14:57:54,163 1,131586
14:57:54,164 0,080357
14:57:54,165 0,803077
14:57:54,166 0,17891

14:57:54,167 1,000182
14:57:54,168 1,854306
14:57:54,169 1,197288
14:57:54,170 -0,412407
14:57:54,171 0,343164
14:57:54,172 -0,248152
14:57:54,173 0,21176

14:57:54,174 0,737375
14:57:54,175 -0,445258
14:57:54,176 -0,609513
14:57:54,177 -1,627891
14:57:54,178 -2,054953
14:57:54,179 0,441717
14:57:54,180 0,803077
14:57:54,181 -1,299382
14:57:54,182 -0,313854
14:57:54,183 -1,200829
14:57:54,184 -0,675214
14:57:54,185 0,113208

155

77 (86)

Voltage_1
-1,365084
7,011901
-2,67912
1,788605
2,018561
-3,73035
0,737375
0,21176
7,570367
-1,365084
-5,570001
-7,639608
13,647788
-4,420219
-10,49764
4,778038
9,672826
-17,85624
2,149965
17,129987
-14,43975
13,877745
-15,78663
19,528105
3,168343
-28,72989
16,735775
19,560956
-27,1859
11,446776
13,02362
-25,90471
28,233603
-12,50154
-2,613418



Time Voltage 0
14:57:54,186 -0,740916
14:57:54,187 -1,463636
14:57:54,188 -1,529338
14:57:54,189 -1,857847
14:57:54,190 -2,022102
14:57:54,191 -1,693593
14:57:54,192 -1,59504

14:57:54,193 -2,482015
14:57:54,194 -2,383462
14:57:54,195 -1,332233
14:57:54,196 -2,087804
14:57:54,197 -1,529338
14:57:54,198 -1,693593
14:57:54,199 -1,759295
14:57:54,200 -2,613418
14:57:54,201 -2,547717
14:57:54,202 -1,397935
14:57:54,203 -1,726444
14:57:54,204 -1,627891
14:57:54,205 -0,051047
14:57:54,206 -2,153506
14:57:54,207 -2,547717
14:57:54,208 -1,627891
14:57:54,209 -1,102276
14:57:54,210 -0,839469
14:57:54,211 0,277462

14:57:54,212 -1,365084
14:57:54,213 -2,482015
14:57:54,214 -2,350611
14:57:54,215 -2,284909
14:57:54,216 -2,219207
14:57:54,217 -1,759295
14:57:54,218 -0,970873
14:57:54,219 -2,777673
14:57:54,220 -2,744822

Voltage_1 Time

25,966888
-32,54059
11,611031
20,316527
-30,30673
13,614937
12,530856
-27,1202
23,338813
-4,715877
-13,09286
24,225788
-22,32396
5,139398
17,129987
-19,26883
4,613784
16,243011
-21,14133
14,07485
3,75966
-16,31225
16,604372
-5,570001
-3,139033
11,676732
-11,84453
1,427244
11,282521
-7,508205
3,562554
4,383827
-7,475354
12,366602
-4,518772

Voltage 0
14:57:54,221 -2,744822
14:57:54,222 -2,580568
14:57:54,223 -3,664648
14:57:54,224 -2,909077
14:57:54,225 -4,354517
14:57:54,226 -4,650175
14:57:54,227 -3,533244
14:57:54,228 -4,190262
14:57:54,229 -3,336139
14:57:54,230 -2,580568
14:57:54,231 -2,416313
14:57:54,232 -1,824996
14:57:54,233 -4,288815
14:57:54,234 -5,044386
14:57:54,235 -4,124561
14:57:54,236 -5,931361
14:57:54,237 -6,161317
14:57:54,238 -4,880132
14:57:54,239 -5,89851

14:57:54,240 -6,884037
14:57:54,241 -6,851186
14:57:54,242 -7,836714
14:57:54,243 -7,639608
14:57:54,244 -7,048292
14:57:54,245 -8,230925
14:57:54,246 -8,033819
14:57:54,247 -9,446409
14:57:54,248 -10,9904

14:57:54,249 -8,559434
14:57:54,250 -9,249303
14:57:54,251 -9,774918
14:57:54,252 -8,165223
14:57:54,253 -10,23483
14:57:54,254 -10,49764
14:57:54,255 -10,95755

78 (86)

Voltage_1
-4,617324
10,264143
-3,467542
-10,30053
21,433459
-9,085048
-6,095615
14,107701
-11,81167
17,95126

-11,22036
-8,263776
31,354442
-16,60791
-16,2137

37,300463
-12,7315

-25,70761
42,786572
-33,26331
7,964578

28,956324
-45,05679
35,756469
-5,044386
-34,18314
56,715379
-25,3791

-27,97432
52,576158
-35,07011
-9,183601
50,013783
-52,54679
18,444024

156



Time Voltage 0

14:57:54,256 -11,581718
14:57:54,257 -11,154656
14:57:54,258 -11,483165
14:57:54,259 -10,95755

14:57:54,260 -12,632947
14:57:54,261 -12,40299

14:57:54,262 -13,09286

14:57:54,263 -14,012685
14:57:54,264 -13,717027
14:57:54,265 -14,242641
14:57:54,266 -15,26102

14:57:54,267 -13,618474
14:57:54,268 -14,341194
14:57:54,269 -15,29387

14:57:54,270 -14,275492
14:57:54,271 -15,753783
14:57:54,272 -15,129616
14:57:54,273 -14,735405
14:57:54,274 -16,180845
14:57:54,275 -16,213696
14:57:54,276 -17,659136
14:57:54,277 -16,837863
14:57:54,278 -16,640758
14:57:54,279 -15,65523

14:57:54,280 -16,345099
14:57:54,281 -17,166372
14:57:54,282 -16,213696
14:57:54,283 -17,954794
14:57:54,284 -18,119048
14:57:54,285 -17,757688
14:57:54,286 -17,330627
14:57:54,287 -18,611812
14:57:54,288 -18,611812
14:57:54,289 -18,90747

14:57:54,290 -19,531637

Voltage 1
31,518697
-52,185427
42,293808
-7,278248
-38,092395
53,923047
-24,952036
-21,765499
50,736504
-41,903099
4,153871
37,53042
-48,768935
24,751403
17,031434
-46,830733
46,925792
-14,702554
-30,20818
53,298879
-29,321206
-14,439747
45,743158
-48,079066
19,133893
28,13505
-49,163146
35,165152
7,964578
-44,662574
52,576158
-18,020496
-31,325111
50,999311
-31,587918

Time Voltage 0
14:57:54,291 -19,63019
14:57:54,292 -19,59734
14:57:54,293 -19,63019
14:57:54,294 -20,81282
14:57:54,295 -22,19256
14:57:54,296 -21,43699
14:57:54,297 -21,8969

14:57:54,298 -24,32787
14:57:54,299 -22,45537
14:57:54,300 -22,52107
14:57:54,301 -23,30949
14:57:54,302 -22,25826
14:57:54,303 -23,7694

14:57:54,304 -23,7037

14:57:54,305 -23,4409

14:57:54,306 -25,28055
14:57:54,307 -23,5723

14:57:54,308 -25,28055
14:57:54,309 -25,77331
14:57:54,310 -25,18199
14:57:54,311 -24,42642
14:57:54,312 -24,72208
14:57:54,313 -24,26217
14:57:54,314 -23,99936
14:57:54,315 -25,28055
14:57:54,316 -23,4409

14:57:54,317 -23,5066

14:57:54,318 -23,40804
14:57:54,319 -23,01383
14:57:54,320 -22,98098
14:57:54,321 -24,91919
14:57:54,322 -23,53945
14:57:54,323 -24,03221
14:57:54,324 -25,28055
14:57:54,325 -24,62353

79 (86)

Voltage_1
-3,434691
46,761538
-65,78569
42,885125
32,142865
-72,68438
53,298879
18,871086
-79,78017
68,443176
-3,139033
-60,39815
88,51513
-60,92376
-5,570001
74,980521
-91,54078
35,986425
51,951989
-92,82196
69,724364
8,063131
-82,30969
90,584743
-32,34349
-36,417
77,772855
-72,15876
18,805384
51,689182
-77,2178
44,593375
16,702924
-67,88815
74,323502

157



Time Voltage 0
14:57:54,326 -25,60905
14:57:54,327 -25,11629
14:57:54,328 -24,36072
14:57:54,329 -24,85348
14:57:54,330 -24,22932
14:57:54,331 -24,22932
14:57:54,332 -25,18199
14:57:54,333 -22,55392
14:57:54,334 -25,24769
14:57:54,335 -24,62353
14:57:54,336 -23,01383
14:57:54,337 -23,90081
14:57:54,338 -24,62353
14:57:54,339 -25,5105

14:57:54,340 -26,39748
14:57:54,341 -24,88634
14:57:54,342 -25,08344
14:57:54,343 -25,5105

14:57:54,344 -24,88634
14:57:54,345 -26,46318
14:57:54,346 -25,54335
14:57:54,347 -25,87186
14:57:54,348 -27,08735
14:57:54,349 -25,87186
14:57:54,350 -25,93756
14:57:54,351 -26,06897
14:57:54,352 -26,52888
14:57:54,353 -26,95594
14:57:54,354 -26,59458
14:57:54,355 -25,47765
14:57:54,356 -27,61296
14:57:54,357 -25,80616
14:57:54,358 -23,96651
14:57:54,359 -26,66028
14:57:54,360 -25,54335

Voltage 1
-21,33844
-42,92148
73,305121
-54,6821

2,117114

54,35011

-66,60697
26,229696
33,621157
-62,13925
64,402506
-21,86405
-41,70599
78,92264

-47,68486
-24,75493
82,996163
-72,09306
-3,434691
70,020023
-84,74065
55,959807
7,471814

-69,39929
95,873755
-44,85968
-43,67705
94,099801
-67,06688
-12,7315

85,689944
-89,86539
41,373981
39,041564
-91,70503

Time Voltage 0
14:57:54,361 -25,70761
14:57:54,362 -25,54335
14:57:54,363 -27,05449
14:57:54,364 -27,67866
14:57:54,365 -27,97432
14:57:54,366 -25,3791
14:57:54,367 -26,10182
14:57:54,368 -26,59458
14:57:54,369 -25,93756
14:57:54,370 -26,16752
14:57:54,371 -25,77331
14:57:54,372 -25,41195
14:57:54,373 -24,91919
14:57:54,374 -25,3791
14:57:54,375 -27,05449
14:57:54,376 -26,23322
14:57:54,377 -25,4448
14:57:54,378 -24,22932
14:57:54,379 -25,21484
14:57:54,380 -24,75493
14:57:54,381 -25,14914
14:57:54,382 -25,34625
14:57:54,383 -24,19647
14:57:54,384 -24,55783
14:57:54,385 -24,65638
14:57:54,386 -23,638
14:57:54,387 -25,74046
14:57:54,388 -25,54335
14:57:54,389 -24,82063
14:57:54,390 -24,55783
14:57:54,391 -25,5762
14:57:54,392 -25,80616
14:57:54,393 -24,82063
14:57:54,394 -25,60905
14:57:54,395 -26,33177

80 (86)

Voltage_1
89,040746
-24,52498
-62,86197
96,69503

-64,43881
-9,117899
83,291822
-88,28854
29,843299
48,141278
-87,79578
74,980521
-11,94308
-56,8174

86,609772
-47,94766
-17,39633
72,812357
-76,26512
25,966888
44,823331
-74,22837
59,606264
-5,471448
-52,48109
74,126396
-34,80731
-22,52107
64,698165
-66,57411
23,108856
39,829986
-71,92881
49,488167
7,176156

158



Time Voltage 0
14:57:54,396 -24,82063
14:57:54,397 -25,21484
14:57:54,398 -26,26607
14:57:54,399 -25,34625
14:57:54,400 -25,5762

14:57:54,401 -25,77331
14:57:54,402 -23,96651
14:57:54,403 -26,85739
14:57:54,404 -24,62353
14:57:54,405 -26,20037
14:57:54,406 -28,07287
14:57:54,407 -25,60905
14:57:54,408 -25,54335
14:57:54,409 -26,82454
14:57:54,410 -25,64191
14:57:54,411 -25,47765
14:57:54,412 -26,85739
14:57:54,413 -24,75493
14:57:54,414 -25,83901
14:57:54,415 -25,14914
14:57:54,416 -24,95204
14:57:54,417 -26,10182
14:57:54,418 -26,13467
14:57:54,419 -23,7037

14:57:54,420 -24,68923
14:57:54,421 -24,91919
14:57:54,422 -23,7037

14:57:54,423 -25,3134

14:57:54,424 -25,21484
14:57:54,425 -24,06506
14:57:54,426 -23,17809
14:57:54,427 -23,7694

14:57:54,428 -23,40804
14:57:54,429 -24,36072
14:57:54,430 -24,65638

Voltage 1
-58,09859
70,709894
-13,48707
-53,23666
74,881968
-48,60468
3,102641
62,957063
-91,47508
52,576158
38,483098
-88,4528
69,560109
14,76472
-85,36482
88,285173
-30,50384
-40,85187
93,114271
-85,36482
21,1378
66,504968
-97,55249
55,795552
28,069348
-90,58811
84,770117
-16,24655
-61,77789
88,777938
-61,02232
-1,562189
68,081815
-83,65657
32,931288

Time Voltage 0
14:57:54,431 -24,09791
14:57:54,432 -24,45927
14:57:54,433 -24,06506
14:57:54,434 -25,08344
14:57:54,435 -25,14914
14:57:54,436 -24,62353
14:57:54,437 -24,49212
14:57:54,438 -25,01774
14:57:54,439 -24,65638
14:57:54,440 -25,5762

14:57:54,441 -24,49212
14:57:54,442 -25,77331
14:57:54,443 -26,89024
14:57:54,444 -24,55783
14:57:54,445 -25,83901
14:57:54,446 -26,49603
14:57:54,447 -26,00327
14:57:54,448 -25,5762

14:57:54,449 -25,80616
14:57:54,450 -27,61296
14:57:54,451 -27,15305
14:57:54,452 -25,01774
14:57:54,453 -27,87577
14:57:54,454 -28,07287
14:57:54,455 -25,97041
14:57:54,456 -27,51441
14:57:54,457 -29,09125
14:57:54,458 -27,44871
14:57:54,459 -28,69704
14:57:54,460 -27,1859

14:57:54,461 -28,40138
14:57:54,462 -27,97432
14:57:54,463 -28,66419
14:57:54,464 -29,97822
14:57:54,465 -29,38691

81 (86)

Voltage_1
36,610593
-74,58973
65,55229

-4,847281
-56,35749
75,243329
-37,10687
-16,93642
66,833478
-69,39929
21,203502
46,465879
-72,32302
44,527673
9,180062

-60,10249
75,374733
-33,85463
-38,48661
80,105276
-55,76617
-11,58172
79,481107
-77,61201
5,533609

62,431448
-94,16885
68,607431
4,252424

-81,42271
103,00243
-42,92148
-50,14867
106,84599
-75,2796

159



Time Voltage 0

14:57:54,466 -27,251599
14:57:54,467 -28,204276
14:57:54,468 -27,514407
14:57:54,469 -27,087345
14:57:54,470 -26,988792
14:57:54,471 -28,00717

14:57:54,472 -27,974319
14:57:54,473 -27,481556
14:57:54,474 -27,580108
14:57:54,475 -28,72989

14:57:54,476 -28,959846
14:57:54,477 -27,842916
14:57:54,478 -27,383003
14:57:54,479 -27,185898
14:57:54,480 -26,52888

14:57:54,481 -26,266072
14:57:54,482 -27,054494
14:57:54,483 -26,89024

14:57:54,484 -27,021643
14:57:54,485 -28,36853

14:57:54,486 -28,36853

14:57:54,487 -27,120196
14:57:54,488 -28,040021
14:57:54,489 -28,467083
14:57:54,490 -28,171425
14:57:54,491 -28,138574
14:57:54,492 -28,171425
14:57:54,493 -28,532785
14:57:54,494 -26,988792
14:57:54,495 -27,317301
14:57:54,496 -27,974319
14:57:54,497 -28,434232
14:57:54,498 -28,762741
14:57:54,499 -28,335679
14:57:54,500 -27,974319

Voltage 1
-11,713121
91,997337
-97,158279
31,584399
55,171384
-97,716744
78,59413
-1,135127
-74,096966
98,30473
-42,625819
-36,581254
84,178799
-72,38872
13,877745
59,014947
-81,38986
41,505385
32,339971
-79,87872
72,418145
-10,59619
-57,277315
84,835819
-37,993843
-30,470988
77,6086
-66,541263
11,315372
58,719288
-83,26236
42,622317
30,23751
-77,414904
67,720455

Time Voltage 0
14:57:54,501 -29,1898

14:57:54,502 -28,07287
14:57:54,503 -27,90862
14:57:54,504 -30,27388
14:57:54,505 -29,15695
14:57:54,506 -29,81397
14:57:54,507 -29,74827
14:57:54,508 -27,84292
14:57:54,509 -30,14248
14:57:54,510 -30,33958
14:57:54,511 -27,74436
14:57:54,512 -30,70094
14:57:54,513 -31,88358
14:57:54,514 -30,7338

14:57:54,515 -31,45651
14:57:54,516 -30,33958
14:57:54,517 -29,91252
14:57:54,518 -30,07678
14:57:54,519 -29,48546
14:57:54,520 -29,61686
14:57:54,521 -30,01108
14:57:54,522 -29,15695
14:57:54,523 -29,84682
14:57:54,524 -30,14248
14:57:54,525 -29,71542
14:57:54,526 -29,87967
14:57:54,527 -30,96375
14:57:54,528 -30,37244
14:57:54,529 -30,76665
14:57:54,530 -31,52222
14:57:54,531 -28,76274
14:57:54,532 -30,53669
14:57:54,533 -30,17533
14:57:54,534 -29,0584

14:57:54,535 -30,53669

82 (86)

Voltage_1
-3,927455
-68,41376
81,944931
-12,56725
-74,72113
93,147122
-51,10135
-18,38186
93,147122
-99,29359
37,037656
61,380217
-114,5035
63,088467
37,070507
-109,0174
88,613683
4,383827

-90,94946
107,76582
-38,02669
-52,80959
110,52531
-86,48175
2,215666

87,693855
-104,7468
40,716962
55,269937
-103,7942
74,454906
12,66226

-86,5146

96,136563
-22,55392

160



Time Voltage 0
14:57:54,536 -29,41976
14:57:54,537 -30,66809
14:57:54,538 -30,10963
14:57:54,539 -29,84682
14:57:54,540 -29,38691
14:57:54,541 -28,59849
14:57:54,542 -29,94537
14:57:54,543 -30,43814
14:57:54,544 -31,71932
14:57:54,545 -29,74827
14:57:54,546 -29,94537
14:57:54,547 -29,87967
14:57:54,548 -30,07678
14:57:54,549 -29,64972
14:57:54,550 -29,41976
14:57:54,551 -29,35406
14:57:54,552 -29,84682
14:57:54,553 -30,24103
14:57:54,554 -30,50384
14:57:54,555 -29,78112
14:57:54,556 -28,89414
14:57:54,557 -30,66809
14:57:54,558 -31,12801
14:57:54,559 -29,2555

14:57:54,560 -31,58792
14:57:54,561 -30,76665
14:57:54,562 -30,20818
14:57:54,563 -31,19371
14:57:54,564 -30,66809
14:57:54,565 -31,48937
14:57:54,566 -31,12801
14:57:54,567 -31,22656
14:57:54,568 -33,06621
14:57:54,569 -33,29617
14:57:54,570 -31,65362

Voltage 1
-60,95661
98,206177
-60,46385
-14,01269
80,827997
-87,89433
27,116671
57,240995
-92,4606

52,838965
25,211316
-79,32026
79,90817

-14,14409
-57,73723
87,102537
-42,19876
-28,53279
82,043484
-72,15876
7,603218

69,461556
-83,65657
23,535919
58,390778
-91,44223
61,51162

8,095981

-80,56859
101,98404
-42,62582
-58,06574
112,36497
-65,19438
-31,85073

Time Voltage 0
14:57:54,571 -31,85073
14:57:54,572 -32,08068
14:57:54,573 -31,58792
14:57:54,574 -32,04783
14:57:54,575 -32,08068
14:57:54,576 -31,78502
14:57:54,577 -32,44204
14:57:54,578 -31,25941
14:57:54,579 -31,62077
14:57:54,580 -33,82178
14:57:54,581 -31,58792
14:57:54,582 -31,91643
14:57:54,583 -33,29617
14:57:54,584 -33,55897
14:57:54,585 -34,44595
14:57:54,586 -34,4131

14:57:54,587 -32,50774
14:57:54,588 -33,06621
14:57:54,589 -33,03336
14:57:54,590 -31,78502
14:57:54,591 -31,39081
14:57:54,592 -33,06621
14:57:54,593 -31,85073
14:57:54,594 -31,42366
14:57:54,595 -31,98213
14:57:54,596 -31,94928
14:57:54,597 -30,50384
14:57:54,598 -31,35796
14:57:54,599 -32,08068
14:57:54,600 -30,96375
14:57:54,601 -32,14638
14:57:54,602 -32,01498
14:57:54,603 -31,68647
14:57:54,604 -31,42366
14:57:54,605 -30,53669

83 (86)

Voltage_1
104,94064
-90,3253
-9,085048
100,83426
-104,484
35,592214
66,373565
-112,2368
88,350875
8,720149
-98,34091
115,28871
-34,4788
-68,31521
118,40956
-73,70276
-24,42642
105,40055
-101,1661
15,8488
76,557369
-105,5024
54,153004
38,91016
-96,63267
88,975044
-11,97593
-68,41376
99,717323
-43,34854
-40,78617
90,683296
-70,77903
3,234045
72,155337

161



Time Voltage 0
14:57:54,606 -31,09516
14:57:54,607 -31,32511
14:57:54,608 -31,75217
14:57:54,609 -30,53669
14:57:54,610 -32,47489
14:57:54,611 -32,57345
14:57:54,612 -31,32511
14:57:54,613 -31,65362
14:57:54,614 -33,49327
14:57:54,615 -31,81787
14:57:54,616 -31,98213
14:57:54,617 -33,39472
14:57:54,618 -32,24494
14:57:54,619 -33,09906
14:57:54,620 -32,96766
14:57:54,621 -32,37634
14:57:54,622 -33,39472
14:57:54,623 -33,03336
14:57:54,624 -32,17923
14:57:54,625 -35,75998
14:57:54,626 -33,92033
14:57:54,627 -34,6759

14:57:54,628 -36,38415
14:57:54,629 -34,93871
14:57:54,630 -33,49327
14:57:54,631 -34,80731
14:57:54,632 -33,39472
14:57:54,633 -34,38024
14:57:54,634 -35,30007
14:57:54,635 -33,72323
14:57:54,636 -33,46042
14:57:54,637 -34,31454
14:57:54,638 -33,16476
14:57:54,639 -33,52612
14:57:54,640 -33,65753

Voltage 1
-91,90214
38,745905
49,389614
-92,09925
63,712636
17,721303
-83,55802
87,299643
-7,508205
-80,8314

94,72397

-16,83786
-72,09306
103,13383
-62,1721

-24,55783
100,96566
-103,9256
35,427959
82,174888
-119,2998
61,413068
54,35011

-119,1027
92,325847
20,119421
-110,1015
110,3282

-16,50935
-87,96004
118,08105
-60,13534
-39,73494
112,46352
-98,73512

Time Voltage 0
14:57:54,641 -32,8034

14:57:54,642 -33,65753
14:57:54,643 -33,98603
14:57:54,644 -34,4131

14:57:54,645 -35,07011
14:57:54,646 -33,62467
14:57:54,647 -32,93481
14:57:54,648 -33,03336
14:57:54,649 -32,70485
14:57:54,650 -31,12801
14:57:54,651 -32,17923
14:57:54,652 -32,24494
14:57:54,653 -31,45651
14:57:54,654 -31,81787
14:57:54,655 -32,14638
14:57:54,656 -32,24494
14:57:54,657 -31,85073
14:57:54,658 -30,76665
14:57:54,659 -31,32511
14:57:54,660 -31,85073
14:57:54,661 -30,63524
14:57:54,662 -33,42757
14:57:54,663 -34,01888
14:57:54,664 -31,09516
14:57:54,665 -34,84016
14:57:54,666 -32,01498
14:57:54,667 -32,44204
14:57:54,668 -33,78893
14:57:54,669 -33,42757
14:57:54,670 -33,29617
14:57:54,671 -35,20152
14:57:54,672 -34,34739
14:57:54,673 -36,08849
14:57:54,674 -35,66143
14:57:54,675 -35,89139

84 (86)

Voltage_1
10,16559

89,270703
-112,6639
43,542144
62,727106
-107,7691
74,323502
17,294241
-90,91661
94,855374
-16,80501
-71,00898
99,29026

-44,39977
-39,70209
92,391549
-73,50565
4,186722

75,309031
-89,07697
25,769782
64,139698
-90,22675
45,677456
43,640697
-91,90214
85,755646
-7,245397
-83,85368
112,46352
-43,47994
-65,12868
118,08105
-69,46499
-41,47604

162



Time Voltage 0

14:57:54,676 -36,154193
14:57:54,677 -35,497175
14:57:54,678 -33,953183
14:57:54,679 -35,497175
14:57:54,680 -35,037262
14:57:54,681 -32,803401
14:57:54,682 -36,318447
14:57:54,683 -34,807306
14:57:54,684 -33,296165
14:57:54,685 -35,037262
14:57:54,686 -34,183139
14:57:54,687 -33,427568
14:57:54,688 -35,102964
14:57:54,689 -34,643051
14:57:54,690 -33,230463
14:57:54,691 -35,004411
14:57:54,692 -35,431473
14:57:54,693 -36,384149
14:57:54,694 -35,135815
14:57:54,695 -35,562877
14:57:54,696 -34,873008
14:57:54,697 -33,099059
14:57:54,698 -33,263314
14:57:54,699 -31,620769
14:57:54,700 -32,737699
14:57:54,701 -32,244936
14:57:54,702 -33,13191

14:57:54,703 -31,916427
14:57:54,704 -31,850725
14:57:54,705 -32,869103
14:57:54,706 -32,146383
14:57:54,707 -32,343489
14:57:54,708 -32,310638
14:57:54,709 -32,737699
14:57:54,710 -32,047831

Voltage 1
119,460789
-89,996789
-17,067819
112,890583
-108,984591
16,045906
94,658268
-118,445641
54,580066
55,959807
-121,533622
92,522953
7,997429
-107,539153
115,452963
-28,434232
-82,408237
122,088872
-59,379771
-42,855775
111,970754
-90,850912
-3,664648
92,161592
-101,133234
27,313776
77,510047
-103,761303
53,430283
48,634042
-102,710076
81,58357
5,2051
-87,303017
96,793583

Time Voltage 0
14:57:54,711 -31,02945
14:57:54,712 -32,6063

14:57:54,713 -31,29226
14:57:54,714 -31,25941
14:57:54,715 -31,0623

14:57:54,716 -30,9966

14:57:54,717 -30,89805
14:57:54,718 -30,37244
14:57:54,719 -29,28836
14:57:54,720 -28,86129
14:57:54,721 -30,96375
14:57:54,722 -30,17533
14:57:54,723 -30,20818
14:57:54,724 -30,7338

14:57:54,725 -32,27779
14:57:54,726 -31,45651
14:57:54,727 -30,9309

14:57:54,728 -31,98213
14:57:54,729 -29,61686
14:57:54,730 -30,60239
14:57:54,731 -32,08068
14:57:54,732 -30,89805
14:57:54,733 -29,64972
14:57:54,734 -30,7338

14:57:54,735 -29,81397
14:57:54,736 -30,66809
14:57:54,737 -32,24494
14:57:54,738 -29,45261
14:57:54,739 -30,47099
14:57:54,740 -30,24103
14:57:54,741 -29,35406
14:57:54,742 -31,91643
14:57:54,743 -29,74827
14:57:54,744 -28,82844
14:57:54,745 -31,45651

85 (86)

Voltage_1
-29,97822
-61,67933
94,132652
-45,15534
-33,26331
84,638713
-66,34416
-2,153506
70,775596
-86,35034
28,989174
52,773263
-89,99679
52,937518
35,526512
-91,57363
70,709894
14,797571
-83,16381
83,55463

1,295841

-89,96394
89,927723
-9,413558
-76,82359
95,742351
-44,95823
-44,39977
100,5386

-84,47784
3,628256

92,851463
-104,6154
32,799884
71,399764

163



Time Voltage 0
14:57:54,746 -30,9309

14:57:54,747 -30,20818
14:57:54,748 -31,29226
14:57:54,749 -30,70094
14:57:54,750 -29,74827
14:57:54,751 -30,27388
14:57:54,752 -29,1241

14:57:54,753 -28,40138
14:57:54,754 -28,04002
14:57:54,755 -27,94147
14:57:54,756 -27,77721
14:57:54,757 -28,56564
14:57:54,758 -28,33568
14:57:54,759 -27,51441
14:57:54,760 -27,97432
14:57:54,761 -26,69313
14:57:54,762 -28,00717
14:57:54,763 -25,80616
14:57:54,764 -25,90471
14:57:54,765 -26,36463
14:57:54,766 -26,26607
14:57:54,767 -25,80616
14:57:54,768 -25,70761
14:57:54,769 -26,85739
14:57:54,770 -25,3791

14:57:54,771 -25,77331
14:57:54,772 -25,28055
14:57:54,773 -26,10182
14:57:54,774 -24,91919
14:57:54,775 -25,90471
14:57:54,776 -26,82454
14:57:54,777 -26,06897
14:57:54,778 -26,72599
14:57:54,779 -26,82454
14:57:54,780 -26,95594

Voltage 1
111,974

56,583975
49,159658
-110,8242
80,893699
19,692359
-98,60372
95,151033
-10,66189
-78,9589

97,023541
-36,84406
-44,82683
89,139299
-63,65039
-3,927455
73,797886
-76,65933
24,718552
55,007129
-77,80912
34,04822

35,46081

-73,11144
53,364581
7,800323

-62,13925
72,122486
-17,10067
-47,35635
77,707153
-34,4788

-33,88748
74,520608
-52,64534

Time Voltage 0
14:57:54,781 -26,26607
14:57:54,782 -27,44871
14:57:54,783 -25,93756
14:57:54,784 -24,72208
14:57:54,785 -26,79169
14:57:54,786 -26,10182
14:57:54,787 -24,36072
14:57:54,788 -27,48156
14:57:54,789 -26,16752
14:57:54,790 -25,4448

14:57:54,791 -26,10182
14:57:54,792 -26,69313
14:57:54,793 -24,45927
14:57:54,794 -24,03221

86 (86)

Voltage_1
-12,63295
74,849118
-65,42433
-2,613418
77,805706
-76,13372
8,293087

69,757215
-92,1978

44,954735
36,676295
-92,55916
76,688773
-2,022102

164



Liite 4: Rekuperaatiomittauksen virtadata (Logger)

Time Voltage 0
16:10:003,108 6,124926
16:10:003,1096,190628
16:10:003,1103,858213
16:10:003,1115,533609
16:10:003,1124,285274
16:10:003,1135,2051
16:10:003,1145,500759
16:10:003,1154,153871
16:10:003,1165,697864
16:10:003,1174,745187
16:10:003,1184,515231
16:10:003,1193,628256
16:10:003,1202,412772
16:10:003,1213,792511
16:10:003,1223,431151
16:10:003,1232,511325
16:10:003,124 3,004089
16:10:003,1252,938387
16:10:003,1263,201194
16:10:003,127 3,825362
16:10:003,1282,741281
16:10:003,1292,281368
16:10:003,1305,993522
16:10:003,1315,402206
16:10:003,1320,90163
16:10:003,133-2,153506
16:10:003,134-0,642363
16:10:003,1351,065884
16:10:003,1360,967332
16:10:003,1372,905536
16:10:003,1382,215666
16:10:003,1392,478474
16:10:003,1401,690052
16:10:003,141-1,496487
16:10:003,1420,244611

Voltage 1
23,174558
-5,570001
4,84374
-22,09401
16,013055
9,278615
12,3009
-3,664648
-28,63134
17,458496
1,854306
21,564863
-15,42527
-22,98098
20,283676
-10,89185
20,809291
-18,61181
-13,02716
19,560956
-10,62904
19,00249
-22,32396
22,681794
12,760813
-16,50935
15,585993
-11,35176
-1,463636
7,898876
-2,449164
9,245764
-17,03497
6,289181
3,004089

Time Voltage 0
16:10:003,143 -1,365084
16:10:003,144 -0,313854
16:10:003,145 1,591499
16:10:003,146 -1,824996
16:10:003,147 1,131586
16:10:003,148 0,770226
16:10:003,149 -1,59504

16:10:003,150 0,113208
16:10:003,151 -2,580568
16:10:003,152 -1,003724
16:10:003,153 -0,576662
16:10:003,154 -2,613418
16:10:003,155 -0,478109
16:10:003,156 -2,383462
16:10:003,157 -1,365084
16:10:003,158 0,376015
16:10:003,159 -4,09171

16:10:003,160 -2,547717
16:10:003,161 -2,646269
16:10:003,162 -3,631797
16:10:003,163 -2,843375
16:10:003,164 -3,467542
16:10:003,165 -2,941928
16:10:003,166 -2,087804
16:10:003,167 -4,518772
16:10:003,168 -2,744822
16:10:003,169 -5,241492
16:10:003,170 -5,17579

16:10:003,171 -4,190262
16:10:003,172 -5,668554
16:10:003,173 -4,945833
16:10:003,174 -5,471448
16:10:003,175 -5,438597
16:10:003,176 -4,026008
16:10:003,177 -5,53715

1 (58)

Voltage 1
-2,843375
4,876591
-10,694743
7,636069
-3,73035
2,182816
2,478474
-7,902416
6,486286
-5,405746
-3,467542
3,628256
-3,467542
-0,576662
-4,715877
-8,329478
9,081509
3,891063
-12,928605
6,354883
-22,028306
18,67398
9,968484
-21,601244
9,180062
-23,933658
27,149522
14,633316
-32,37634
17,195688
-23,99936
30,56602
14,206254
-38,092395
21,46631

165



Time Voltage 0
16:10:003,178 -4,551622
16:10:003,179 -5,241492
16:10:003,180 -7,541056
16:10:003,181 -6,719783
16:10:003,182 -7,738161
16:10:003,183 -6,62123
16:10:003,184 -5,89851
16:10:003,185 -8,887943
16:10:003,186 -6,555528
16:10:003,187 -8,000968
16:10:003,188 -6,884037
16:10:003,189 -7,475354
16:10:003,190 -9,807769
16:10:003,191 -8,855092
16:10:003,192 -8,756539
16:10:003,193 -9,085048
16:10:003,194 -8,657987
16:10:003,195 -10,201979
16:10:003,196 -8,78939
16:10:003,197 -8,198074
16:10:003,198 -9,15075
16:10:003,199 -10,497638
16:10:003,200 -11,154656
16:10:003,201 -11,056103
16:10:003,202 -9,807769
16:10:003,203 -10,629041
16:10:003,204 -10,95755
16:10:003,205 -11,614569
16:10:003,206 -10,431936
16:10:003,207 -10,136278
16:10:003,208 -11,121805
16:10:003,209 -10,793296
16:10:003,210 -11,64742
16:10:003,211 -11,943078
16:10:003,212 -12,337289

Voltage_1
-20,977077
30,598871
19,626657
-45,188188
29,810448
-21,79835
26,03259
20,907844
-44,071258
32,405672
-20,582866
13,71349
25,835484
-44,53117
35,559363
-20,977077
9,968484
25,70408
-40,063449
32,865586
-17,724838
8,720149
25,441273
-39,73494
31,650101
-15,819485
7,373261
22,418987
-29,584013
24,587149
-11,778823
5,237951
20,250825
-27,777214
26,821012

Time Voltage 0
16:10:003,213 -12,632947
16:10:003,214 -11,483165
16:10:003,215 -12,7315
16:10:003,216 -11,745972
16:10:003,217 -12,534394
16:10:003,218 -12,797201
16:10:003,219 -11,877376
16:10:003,220 -14,505449
16:10:003,221 -14,078387
16:10:003,222 -14,045536
16:10:003,223 -14,505449
16:10:003,224 -12,862903
16:10:003,225 -14,472598
16:10:003,226 -14,439747
16:10:003,227 -13,81558
16:10:003,228 -14,20979
16:10:003,229 -13,388518
16:10:003,230 -16,082292
16:10:003,231 -16,279398
16:10:003,232 -17,396328
16:10:003,233 -16,73931
16:10:003,234 -15,753783
16:10:003,235 -17,987645
16:10:003,236 -16,607907
16:10:003,237 -17,790539
16:10:003,238 -16,706459
16:10:003,239 -17,363478
16:10:003,240 -19,663041
16:10:003,241 -18,808917
16:10:003,242 -18,874619
16:10:003,243 -19,400234
16:10:003,244 -18,381856
16:10:003,245 -19,99155
16:10:003,246 -18,316154
16:10:003,247 -20,71427

2 (58)

Voltage_1
-12,205885
2,839834
20,152272
-20,71427
24,094385
-10,891849
4,580933
19,72521
-28,204276
27,478031
-14,078387
-0,116749
21,761968
-23,013833
28,562112
-14,111238
-5,307194
25,047062
-27,842916
37,760377
-18,020496
-16,772161
32,865586
-32,37634
54,415811
-22,652473
-24,229317
40,815515
-49,590207
67,194839
-31,620769
-15,063914
43,04938
-54,912051
69,494407

166



Time Voltage 0
16:10:003,248-19,33453
16:10:003,249-19,79445
16:10:003,250-21,10848
16:10:003,251-21,00993
16:10:003,252-22,98098
16:10:003,253-22,22541
16:10:003,254-20,45146
16:10:003,255-21,79835
16:10:003,256-21,43699
16:10:003,257-22,09401
16:10:003,258-22,12686
16:10:003,259-21,79835
16:10:003,260-22,12686
16:10:003,261-22,84958
16:10:003,262-22,94813
16:10:003,263-23,83511
16:10:003,264-22,52107
16:10:003,265-23,53945
16:10:003,266-23,01383
16:10:003,267-23,638

16:10:003,268-23,30949
16:10:003,269-23,24379
16:10:003,270-24,55783
16:10:003,271-26,72599
16:10:003,272-25,28055
16:10:003,273-26,10182
16:10:003,274-24,49212
16:10:003,275-24,85348
16:10:003,276-26,10182
16:10:003,277-24,49212
16:10:003,278-25,14914
16:10:003,279-25,41195
16:10:003,280-26,85739
16:10:003,281-27,90862
16:10:003,282-26,13467

Voltage_1
-35,10296
-4,45307

45,776009
-61,61363
73,009462
-39,86634
2,478474

38,58165

-52,18543
60,854601
-35,59573
7,964578

29,580491
-47,15924
59,080649
-36,18704
12,103794
26,328248
-41,9688

53,298879
-32,90195
12,563707
25,277018
-46,76503
55,565595
-30,56954
17,885558
22,944602
-45,84521
52,31335

-21,17418
20,382229
24,718552
-54,09078
57,635206

Time Voltage 0
16:10:003,283 -28,56564
16:10:003,284 -26,56173
16:10:003,285 -29,15695
16:10:003,286 -27,94147
16:10:003,287 -26,98879
16:10:003,288 -29,22265
16:10:003,289 -27,383
16:10:003,290 -30,27388
16:10:003,291 -31,25941
16:10:003,292 -29,68257
16:10:003,293 -31,35796
16:10:003,294 -29,15695
16:10:003,295 -31,98213
16:10:003,296 -31,85073
16:10:003,297 -30,20818
16:10:003,298 -31,65362
16:10:003,299 -31,09516
16:10:003,300 -32,17923
16:10:003,301 -34,80731
16:10:003,302 -32,63915
16:10:003,303 -34,28169
16:10:003,304 -33,13191
16:10:003,305 -33,03336
16:10:003,306 -33,59182
16:10:003,307 -32,8034
16:10:003,308 -33,46042
16:10:003,309 -33,09906
16:10:003,310 -34,15029
16:10:003,311 -35,72713
16:10:003,312 -35,66143
16:10:003,313 -35,23437
16:10:003,314 -33,98603
16:10:003,315 -34,6759
16:10:003,316 -35,49718
16:10:003,317 -34,90586

3 (58)

Voltage_1
-11,023252
12,892217
28,627814
-65,917097
57,733759
-7,311099
-6,194168
40,487006
-84,083632
64,53391
-4,09171
-22,389666
56,912485
-89,27407
63,745487
-3,467542
-37,303974
71,465466
-98,143805
66,20931
-5,110088
-47,816259
79,513958
-90,588105
61,708726
-4,912983
-51,364155
81,550719
-90,325298
57,569504
1,164437
-53,302358
79,415405
-82,966702
46,794389

167



Time Voltage 0

16:10:003,318 -33,920332
16:10:003,319 -34,150288
16:10:003,320 -35,595727
16:10:003,321 -37,106869
16:10:003,322 -34,57735

16:10:003,323 -35,267218
16:10:003,324 -35,33292

16:10:003,325 -36,515553
16:10:003,326 -36,745509
16:10:003,327 -34,051735
16:10:003,328 -35,497175
16:10:003,329 -36,581254
16:10:003,330 -40,030598
16:10:003,331 -38,355203
16:10:003,332 -35,135815
16:10:003,333 -39,537835
16:10:003,334 -38,815115
16:10:003,335 -39,964896
16:10:003,336 -39,176475
16:10:003,337 -37,402527
16:10:003,338 -39,439282
16:10:003,339 -39,833493
16:10:003,340 -42,034503
16:10:003,341 -43,118582
16:10:003,342 -39,406431
16:10:003,343 -42,461564
16:10:003,344 -41,311783
16:10:003,345 -41,278932
16:10:003,346 -43,249986
16:10:003,347 -40,85187

16:10:003,348 -41,903099
16:10:003,349 -42,855775
16:10:003,350 -43,348538
16:10:003,351 -45,286741
16:10:003,352 -43,808451

Voltage_1
0,474568
-50,247225
74,849118
-74,983939
35,46081
-2,383462
-47,717707
72,845207
-71,797404
24,915658
6,781945
-50,345778
88,088067
-70,943281
10,855459
32,274269
-60,595254
93,377079
-72,421571
-4,518772
50,178037
-75,01679

Time Voltage 0

16:10:003,353 -44,071258
16:10:003,354 -43,808451
16:10:003,355 -43,677047
16:10:003,356 -44,991083
16:10:003,357 -44,958232
16:10:003,358 -44,695425
16:10:003,359 -44,596872
16:10:003,360 -45,319592
16:10:003,361 -46,469373
16:10:003,362 -47,48775

16:10:003,363 -44,695425
16:10:003,364 -46,37082

16:10:003,365 -45,188188
16:10:003,366 -45,056785
16:10:003,367 -47,027838
16:10:003,368 -44,005556
16:10:003,369 -45,779504
16:10:003,370 -46,633627
16:10:003,371 -46,00946

16:10:003,372 -46,436522
16:10:003,373 -47,192092
16:10:003,374 -45,878057

109,704033 16:10:003,375 -47,290645
-72,191615 16:10:003,376 -46,765031
-12,074481 16:10:003,377 -45,25389

73,075164 16:10:003,378 -47,389198
-97,9467  16:10:003,379 -47,586303
112,726328 16:10:003,380 -48,341874
-70,384816 16:10:003,381 -49,261698
-13,289965 16:10:003,382 -48,538979
86,21556  16:10:003,383 -49,853014
-111,1856 16:10:003,384 -47,224943
115,452963 16:10:003,385 -49,951567
-65,095825 16:10:003,386 -50,345778
-18,349005 16:10:003,387 -47,750558

4 (58)

Voltage_1
94,198354
-116,27748
109,638331
-52,448234
-21,272735
96,662179
-114,9306
101,491278
-40,786169
-28,926995
93,968397
-108,06477
89,632064
-36,088491
-35,628578
85,755646
-102,80863
79,809617
-30,668093
-40,589063
88,022365
-100,37766
73,108015
-18,250452
-53,663717
91,438869
-104,84538
73,009462
-4,978684
-75,345299
98,271879
-102,11876
64,895271
12,925068
-85,660474

168



Time Voltage 0
16:10:003,388-49,2617

16:10:003,389-48,86749
16:10:003,390-49,3931

16:10:003,391-54,71495
16:10:003,392-50,57573
16:10:003,393-52,54679
16:10:003,394-53,72942
16:10:003,395-48,67038
16:10:003,396-55,47052
16:10:003,397-52,41538
16:10:003,398-52,05402
16:10:003,399-53,43376
16:10:003,400-51,46271
16:10:003,401-55,37196
16:10:003,402 -56,85025
16:10:003,403-53,63087
16:10:003,404-54,41929
16:10:003,405-52,05402
16:10:003,406-54,9449

16:10:003,407-56,8831

16:10:003,408-52,67819
16:10:003,409-55,24056
16:10:003,410-55,20771
16:10:003,411-54,9449

16:10:003,412-58,19714
16:10:003,413-54,15648
16:10:003,414-54,38644
16:10:003,415-54,12363
16:10:003,416-54,35359
16:10:003,417-56,19324
16:10:003,418-52,8753

16:10:003,419-54,97775
16:10:003,420-53,82797
16:10:003,421-54,91205
16:10:003,422-55,96328

Voltage_1
106,12327
-94,92442
62,694255
31,551548
-106,9478
116,96411
-83,09811
35,822171
53,364581
-124,4902
124,45415
-68,77512
7,176156

81,057954
-140,1601
127,73925
-52,80959
-13,91413
100,86711
-137,8605
119,13228
-39,93205
-31,88358
102,73962
-133,6884
112,10216
-26,43033
-40,58906
102,90387
-122,782

95,05248

-20,87852
-55,33911
110,06539
-121,3365

Time Voltage 0
16:10:003,423 -54,9449

16:10:003,424 -54,7478

16:10:003,425 -54,91205
16:10:003,426 -56,16039
16:10:003,427 -54,41929
16:10:003,428 -54,55069
16:10:003,429 -55,20771
16:10:003,430 -55,86473
16:10:003,431 -58,29569
16:10:003,432 -57,47442
16:10:003,433 -55,07631
16:10:003,434 -58,45995
16:10:003,435 -56,52174
16:10:003,436 -59,34692
16:10:003,437 -59,08411
16:10:003,438 -54,91205
16:10:003,439 -59,64258
16:10:003,440 -57,60582
16:10:003,441 -59,77398
16:10:003,442 -62,33635
16:10:003,443 -59,54403
16:10:003,444 -59,28122
16:10:003,445 -60,75951
16:10:003,446 -58,06574
16:10:003,447 -62,76341
16:10:003,448 -60,82521
16:10:003,449 -60,4967

16:10:003,450 -63,35473
16:10:003,451 -59,67543
16:10:003,452 -63,45328
16:10:003,453 -62,63201
16:10:003,454 -65,22723
16:10:003,455 -61,51508
16:10:003,456 -60,10249
16:10:003,457 -62,33635

5 (58)

Voltage_1
82,503398
-11,844525
-67,231132
112,233562
-114,40498
51,919138
8,621596
-79,813018
127,903507
-113,58371
24,817105
52,871816
-100,47622
144,164781
-106,58648
3,004089
95,282437
-134,31261
145,675931
-98,209507
-17,199223
125,669636
-149,1612
133,980952
-68,249509
-36,285596
142,620781
-148,37278
114,204624
-21,07563
-74,458325
158,159341
-145,5476
79,284001
16,998583

169



Time Voltage 0

16:10:003,458 -60,890912
16:10:003,459 -65,719991
16:10:003,460 -61,94214

16:10:003,461 -62,172096
16:10:003,462 -60,660956
16:10:003,463 -63,387579
16:10:003,464 -64,373105
16:10:003,465 -63,683237
16:10:003,466 -60,430999
16:10:003,467 -60,299596
16:10:003,468 -60,496701
16:10:003,469 -62,007842
16:10:003,470 -64,93157

16:10:003,471 -63,518982
16:10:003,472 -60,726657
16:10:003,473 -62,270649
16:10:003,474 -62,237798
16:10:003,475 -62,204947
16:10:003,476 -64,471658
16:10:003,477 -61,416526
16:10:003,478 -61,94214

16:10:003,479 -63,781789
16:10:003,480 -62,66486

16:10:003,481 -63,716088
16:10:003,482 -64,307404
16:10:003,483 -62,500605
16:10:003,484 -63,913193
16:10:003,485 -64,340254
16:10:003,486 -63,354728
16:10:003,487 -64,668763
16:10:003,488 -63,486132
16:10:003,489 -61,055166
16:10:003,490 -66,869772
16:10:003,491 -65,917097
16:10:003,492 -66,639816

Voltage_1 Time Voltage 0

-109,57591 16:10:003,493 -67,329685
156,976702 16:10:003,494 -61,54793

-136,61217 16:10:003,495 -66,639816
46,564432 16:10:003,496 -66,836921
44,067759 16:10:003,497 -68,578018
-124,39165 16:10:003,498 -68,052404
147,417038 16:10:003,499 -63,978895

-111,48126
23,667322
72,286741
-126,95402
137,66027
-78,696088
-4,880132
95,742351
-136,80927
122,943
-42,855775
-49,491655

16:10:003,500 -67,52679
16:10:003,501 -67,16543
16:10:003,502 -67,099728
16:10:003,503 -71,994509
16:10:003,504 -65,358632
16:10:003,505 -68,64372
16:10:003,506 -68,446615
16:10:003,507 -63,026219
16:10:003,508 -69,826351
16:10:003,509 -70,844729
16:10:003,510 -66,40986
16:10:003,511 -70,87758

113,317646 16:10:003,512 -65,752842
-138,45182 16:10:003,513 -65,260079
98,797495 16:10:003,514 -71,666001
-13,158561 16:10:003,515 -69,629246
-90,161043 16:10:003,516 -67,231132
132,272697 16:10:003,517 -67,132579
-124,09599 16:10:003,518 -64,504509
64,665314 16:10:003,519 -67,362535
33,982518 16:10:003,520 -69,267887
-121,04086 16:10:003,521 -69,03793

141,306738 16:10:003,522 -67,001176
-78,137623 16:10:003,523 -67,88815

12,990769 16:10:003,524 -64,373105
83,324673 16:10:003,525 -64,800167
-154,31878 16:10:003,526 -69,793501
144,953207 16:10:003,527 -67,559641

6 (58)

Voltage_1
-24,886335
-54,714946
138,678653
-160,36334
134,375165
1,591499
-120,08818
160,787429
-147,4858
80,170978
39,665732
-145,97466
161,214493
-102,34872
13,122173
101,22847
-171,59834
151,589124
-45,582399
-55,503367
145,084611
-170,77707
119,7893
-8,198074
-103,39994
154,447169
-151,88782
74,717714
30,204659
-124,91726
152,541806
-111,90832
34,179623
83,751736
-137,76195

170



Time Voltage 0
16:10:003,528-66,31131
16:10:003,529-68,64372
16:10:003,530-64,3074

16:10:003,531-65,9171

16:10:003,532-70,28626
16:10:003,533-65,94995
16:10:003,534-66,54126
16:10:003,535-67,26398
16:10:003,536-65,9828

16:10:003,537-66,80407
16:10:003,538-66,93547
16:10:003,539-66,80407
16:10:003,540-66,96833
16:10:003,541-71,10754
16:10:003,542-69,26789
16:10:003,543-65,9828

16:10:003,544-70,74618
16:10:003,545-67,42824
16:10:003,546-67,39539
16:10:003,547-72,68438
16:10:003,548-69,46499
16:10:003,549-69,9249

16:10:003,550-73,37425
16:10:003,551-69,30074
16:10:003,552-69,03793
16:10:003,553-73,6699

16:10:003,554-75,60811
16:10:003,555-73,04574
16:10:003,556-71,23894
16:10:003,557-72,48727
16:10:003,558-70,54907
16:10:003,559-75,18105
16:10:003,560-78,76179
16:10:003,561-74,42547
16:10:003,562-72,65153

Voltage_1
144,29619
-60,06964
-19,86015
114,04037
-146,3689
108,19289
-26,43033
-76,26512
137,52887
-141,1456
50,013783
44,889033
-117,0988
161,93722
-119,4969
19,298148
114,20462
-145,2519
151,45772
-75,08249
-39,9649
152,83747
-161,1846
91,997337
2,70843
-110,43
183,5861
-155,1729
24,784254
89,566362
-167,7548
181,12227
-110,7585
-17,85624
148,82963

Time Voltage 0
16:10:003,563 -75,4767

16:10:003,564 -70,68047
16:10:003,565 -75,08249
16:10:003,566 -77,38205
16:10:003,567 -78,43328
16:10:003,568 -72,38872
16:10:003,569 -73,80131
16:10:003,570 -75,04964
16:10:003,571 -76,19942
16:10:003,572 -78,66324
16:10:003,573 -81,61982
16:10:003,574 -74,29407
16:10:003,575 -75,4767

16:10:003,576 -74,81969
16:10:003,577 -75,2796

16:10:003,578 -77,02069
16:10:003,579 -79,2217

16:10:003,580 -78,63039
16:10:003,581 -79,78017
16:10:003,582 -76,10087
16:10:003,583 -76,79074
16:10:003,584 -79,87872
16:10:003,585 -80,40433
16:10:003,586 -78,13762
16:10:003,587 -78,07192
16:10:003,588 -76,36368
16:10:003,589 -75,77236
16:10:003,590 -83,72227
16:10:003,591 -86,87596
16:10:003,592 -78,89319
16:10:003,593 -78,03907
16:10:003,594 -82,73675
16:10:003,595 -81,45556
16:10:003,596 -82,17828
16:10:003,597 -81,65267

7 (58)

Voltage_1

-184,57443
147,778399
-30,963751
-85,791877
178,297068
-168,87172
84,244501

46,400177

-158,12948
189,466452
-148,43848
13,187875

115,518665
-179,02263
168,113224
-75,476702
-35,398622
154,118658
-174,45636
124,585552
-12,632947
-107,4406

171,595441
-158,55655
56,222615

56,321167

-155,73137
179,151198
-97,618191
-11,351761
130,17023

-185,69136
159,276278
-27,153047
-100,67332

171



Time Voltage 0
16:10:003,598 -82,14543
16:10:003,599 -81,225606
16:10:003,600 -84,37929
16:10:003,601 -87,00736
16:10:003,602 -84,247886
16:10:003,603 -88,288544
16:10:003,604 -87,565824
16:10:003,605 -81,127053
16:10:003,606 -84,412141
16:10:003,607 -85,956132
16:10:003,608 -87,500123
16:10:003,609 -90,161043
16:10:003,610 -87,631526
16:10:003,611 -88,091438
16:10:003,612 -87,434421
16:10:003,613 -87,434421
16:10:003,614 -96,238454
16:10:003,615 -89,27407
16:10:003,616 -92,493455
16:10:003,617 -94,2017
16:10:003,618 -84,116483
16:10:003,619 -90,095342
16:10:003,620 -94,56306
16:10:003,621 -98,012401
16:10:003,622 -98,012401
16:10:003,623 -95,220077
16:10:003,624 -93,741788
16:10:003,625 -89,109815
16:10:003,626 -91,376526
16:10:003,627 -98,143805
16:10:003,628 -96,731217
16:10:003,629 -96,369858
16:10:003,630 -100,08201
16:10:003,631 -92,427753
16:10:003,632 -91,146569

Voltage_1 Time Voltage 0
169,263012 16:10:003,633 -96,238454
-163,91124 16:10:003,634 -99,687796
81,813527 16:10:003,635 -98,472314
48,863999 16:10:003,636 -96,566963
-173,79935 16:10:003,637 -97,322533
184,046015 16:10:003,638 -90,719508
-96,43556 16:10:003,639 -91,770736
-23,736553 16:10:003,640 -97,9467
142,653632 16:10:003,641 -99,293585
-196,9592 16:10:003,642 -95,088674
173,533657 16:10:003,643 -96,172753
-12,534394 16:10:003,644 -96,632665
-131,58599 16:10:003,645 -89,602578
196,628001 16:10:003,646 -95,712841
-167,78764 16:10:003,647 -95,909946
63,745487 16:10:003,648 -94,92442
75,9332 16:10:003,649 -91,343675
-207,66859 16:10:003,650 -98,899375
202,344102 16:10:003,651 -95,712841
-60,693807 16:10:003,652 -92,592008
-62,993368 16:10:003,653 -100,41052
193,572845 16:10:003,654 -100,34481
-220,74323 16:10:003,655 -91,245122
170,511354 16:10:003,656 -94,990121
20,809291 16:10:003,657 -100,24626
-184,27877 16:10:003,658 -101,23179
220,149438 16:10:003,659 -101,29749
-165,75088 16:10:003,660 -98,866524
21,597713 16:10:003,661 -101,52744
130,400187 16:10:003,662 -92,920517
-229,48157 16:10:003,663 -99,45784
209,407102 16:10:003,664 -105,83091
-47,4549  16:10:003,665 -100,64047
-98,34091 16:10:003,666 -105,79806
219,065349 16:10:003,667 -101,42889

8 (58)

Voltage_1
-212,39911
121,530405
42,688019
-188,02377
218,703986
-147,94572
0,146059
147,548442
-216,57117
185,754274
-40,359107
-102,80863
197,580685
-200,27714
88,909342
56,354018
-178,79268
208,78293
-142,75528
-12,37014
168,967352
-209,54109
148,501123
-9,544961
-124,09599
232,698596
-208,88407
40,027092
130,465889
-218,27942
222,219063
-130,53476
-35,69428
217,15998
-223,79836

172



Time Voltage 0
16:10:003,668-94,36596
16:10:003,669-96,0742

16:10:003,670-108,8203
16:10:003,671-108,8532
16:10:003,672-105,4367
16:10:003,673-104,0241
16:10:003,674-105,5681
16:10:003,675-96,96117
16:10:003,676-102,3487
16:10:003,677-105,2396
16:10:003,678-106,1923
16:10:003,679-110,8899
16:10:003,680-106,4551
16:10:003,681-99,35929
16:10:003,682-97,9467

16:10:003,683-109,8059
16:10:003,684-109,6745
16:10:003,685-107,1778
16:10:003,686-104,2212
16:10:003,687-104,6483
16:10:003,688-95,41718
16:10:003,689-102,5458
16:10:003,690-110,6928
16:10:003,691-106,1594
16:10:003,692-103,8927
16:10:003,693-103,7285
16:10:003,694-103,4656
16:10:003,695-105,2396
16:10:003,696-108,9846
16:10:003,697-108,0319
16:10:003,698-101,6588
16:10:003,699-102,283

16:10:003,700-110,1344
16:10:003,701-103,4328
16:10:003,702-108,9846

Voltage_1
139,89414
19,856614
-174,3578
256,28578
-217,5895
21,926223
145,21602
-241,8663
226,06265
-104,057

-57,77008
233,02711
-235,8218
157,69943
13,71349

-170,2515
240,35293
-207,9314
51,29497

108,19289
-213,4503
220,4451

-115,292

-37,56678
188,31666
-224,4554
185,78713
-7,212546
-142,5253
227,34385
-188,845

61,807279
90,781849
-230,5985
230,03765

Time Voltage 0
16:10:003,703 -112,9924
16:10:003,704 -101,7574
16:10:003,705 -103,6299
16:10:003,706 -109,1488
16:10:003,707 -108,3276
16:10:003,708 -111,8098
16:10:003,709 -110,7914
16:10:003,710 -109,0503
16:10:003,711 -103,3671
16:10:003,712 -107,5392
16:10:003,713 -114,3064
16:10:003,714 -108,4261
16:10:003,715 -113,9779
16:10:003,716 -116,0475
16:10:003,717 -103,0714
16:10:003,718 -107,1449
16:10:003,719 -112,8938
16:10:003,720-113,3209
16:10:003,721 -115,8176
16:10:003,722 -113,2552
16:10:003,723 -110,0358
16:10:003,724 -102,8086
16:10:003,725 -109,6416
16:10:003,726 -115,1934
16:10:003,727 -113,2224
16:10:003,728 -112,0726
16:10:003,729 -115,292

16:10:003,730 -103,5642
16:10:003,731 -104,7797
16:10:003,732 -111,5798
16:10:003,733 -114,0108
16:10:003,734 -108,9846
16:10:003,735 -108,7875
16:10:003,736 -107,1121
16:10:003,737 -100,312

9 (58)

Voltage_1
-94,825867
-69,39929
202,081293
-240,2238
200,635842
1,690052
-178,23421
242,521111
-185,59281
40,421304
114,631687
-259,11306
244,426482
-70,976132
-90,588105
239,925864
-251,4588
182,633417
28,102199
-206,68306
256,647145
-197,28771
27,905093
141,635249
-260,42709
234,505413
-83,360913
-84,707798
232,074423
-239,69819
167,226244
18,279769
-170,12005
239,071732
-199,58727

173



Time Voltage 0
16:10:003,738 -110,65999
16:10:003,739 -111,94117
16:10:003,740 -108,29472
16:10:003,741 -103,59705
16:10:003,742 -112,36823
16:10:003,743 -107,14494
16:10:003,744 -111,67836
16:10:003,745 -113,1895
16:10:003,746 -106,84929
16:10:003,747 -102,87433
16:10:003,748 -106,29082
16:10:003,749 -118,21569
16:10:003,750 -110,88994
16:10:003,751 -111,21845
16:10:003,752 -115,1277
16:10:003,753 -105,371
16:10:003,754 -103,72845
16:10:003,755 -118,6756
16:10:003,756 -113,0581
16:10:003,757 -116,21178
16:10:003,758 -119,56257
16:10:003,759 -112,46678
16:10:003,760 -108,75464
16:10:003,761 -110,36433
16:10:003,762 -121,43507
16:10:003,763 -117,85433
16:10:003,764 -119,39832
16:10:003,765 -121,27082
16:10:003,766 -112,26968
16:10:003,767 -103,39994
16:10:003,768 -114,50354
16:10:003,769 -120,87661
16:10:003,770 -123,80033
16:10:003,771 -119,06981
16:10:003,772 -113,74797

Voltage_1 Time Voltage 0
43,213635 16:10:003,773 -110,79139
115,387261 16:10:003,774 -106,19227
-226,59069 16:10:003,775 -125,21292
216,798617 16:10:003,776 -119,52972
-99,490691 16:10:003,777 -115,85042
-59,511175 16:10:003,778 -118,807
225,996951 16:10:003,779 -114,73349
-231,48547 16:10:003,780 -108,09762
129,677464 16:10:003,781 -109,4445
45,973115 16:10:003,782 -117,65722
-182,27487 16:10:003,783 -119,26691
262,560372 16:10:003,784 -114,8649
-216,43977 16:10:003,785 -114,07648
22,057627 16:10:003,786 -113,22235
182,206352 16:10:003,787 -103,79415
-237,03727 16:10:003,788 -114,17503
217,751301 16:10:003,789 -119,82538
-70,384816 16:10:003,790-115,91612
-87,631526 16:10:003,791 -114,50354
268,407898 16:10:003,792 -110,49573
-246,16981 16:10:003,793 -111,97402
99,815877 16:10:003,794 -110,36433
82,831908 16:10:003,795 -119,98963
-245,47994 16:10:003,796 -120,5481
271,463067 16:10:003,797 -110,65999
-199,09451 16:10:003,798 -107,04639
-9,249303 16:10:003,799 -119,23406
216,141593 16:10:003,800-117,19731
-266,176  16:10:003,801 -119,52972
218,638283 16:10:003,802 -122,81481
-29,354057 16:10:003,803 -114,17503
-137,56484 16:10:003,804 -109,41165
274,682493 16:10:003,805 -116,83595
-243,54174 16:10:003,806 -119,49687
99,027452 16:10:003,807 -119,49687

10 (58)

Voltage_1
96,169414
-240,78227
258,35541
-155,96133
-25,904712
216,502956
-252,93709
200,964354
-9,479259
-150,21243
258,322559
-223,1742
70,841298
102,608213
-235,55898
239,893013
-123,50467
-45,549548
216,962873
-240,58516
183,191886
6,223479
-177,51149
253,460573
-179,87675
20,119421
146,102995
-271,99061
253,62483
-57,441569
-126,59266
244,8864
-242,19485
131,451421
62,924212

174



Time Voltage 0
16:10:003,808-119,8254
16:10:003,809-123,6032
16:10:003,810-116,376

16:10:003,811-107,9334
16:10:003,812-120,0882
16:10:003,813-117,6572
16:10:003,814-121,665

16:10:003,815-125,4429
16:10:003,816-121,5993
16:10:003,817-112,631

16:10:003,818-107,5063
16:10:003,819-119,7925
16:10:003,820-123,2747
16:10:003,821-120,4824
16:10:003,822-122,5849
16:10:003,823-118,7084
16:10:003,824-107,3092
16:10:003,825-114,6678
16:10:003,826-121,2051
16:10:003,827-119,5954
16:10:003,828-119,6611
16:10:003,829-121,4679
16:10:003,830-120,4824
16:10:003,831-108,229

16:10:003,832-108,1962
16:10:003,833-121,6322
16:10:003,834-120,8766
16:10:003,835-114,9963
16:10:003,836-117,9857
16:10:003,837-113,518

16:10:003,838-105,7324
16:10:003,839-119,4312
16:10:003,840-118,7413
16:10:003,841-117,5587
16:10:003,842-115,6533

Voltage_1
-260,0329
260,42504
-137,0392
-47,65201
232,92856
-277,3125
228,98641
-3,533244
-192,2287
276,88353
-225,4738
57,043889
125,37398
-276,6226
256,58144
-98,47231
-84,18218
255,3988
-263,1209
176,91732
37,399016
-217,6553
265,68124
-192,82
14,797571
167,68616
-262,2339
226,22691
-52,25113
-123,5375
255,95727
-238,9426
107,86438
73,994992
-241,0451

Time Voltage 0
16:10:003,843 -119,3655
16:10:003,844 -115,7847
16:10:003,845 -105,7652
16:10:003,846 -116,4417
16:10:003,847 -116,8031
16:10:003,848 -114,0765
16:10:003,849 -113,5509
16:10:003,850 -116,3432
16:10:003,851 -115,6205
16:10:003,852 -110,7257
16:10:003,853 -115,4891
16:10:003,854 -118,2485
16:10:003,855 -114,8977
16:10:003,856 -106,9807
16:10:003,857 -115,8176
16:10:003,858 -114,2407
16:10:003,859 -117,7886
16:10:003,860 -118,2814
16:10:003,861 -112,861

16:10:003,862 -113,1895
16:10:003,863 -108,9189
16:10:003,864 -118,0186
16:10:003,865 -120,1539
16:10:003,866 -114,5035
16:10:003,867 -125,8371
16:10:003,868 -120,6466
16:10:003,869 -112,2697
16:10:003,870 -107,3092
16:10:003,871 -116,9017
16:10:003,872 -127,9724
16:10:003,873 -123,0776
16:10:003,874 -122,322

16:10:003,875 -123,5704
16:10:003,876 -113,4523
16:10:003,877 -107,5063

11 (58)

Voltage_1
248,040118
-141,37554
-33,723226
212,166601
-249,5863
190,057773
6,25633
-164,79821
261,082065
-217,88521
41,866745
137,068951
-247,81236
216,798617
-75,049641
-88,715605
264,038679
-240,1581
101,294172
93,311377
-237,10297
256,450037
-170,87562
-38,026694
241,207062
-259,04736
152,508955
40,716962
-217,19534
293,539145
-230,17143
8,621596
208,22446
-277,24675
232,271531

175



Time Voltage 0

16:10:003,878 -123,01191
16:10:003,879 -123,17617
16:10:003,880 -124,4902

16:10:003,881 -124,5559

16:10:003,882 -120,15389
16:10:003,883 -116,04753
16:10:003,884 -105,79806
16:10:003,885 -117,29586
16:10:003,886 -124,58875
16:10:003,887 -121,00801
16:10:003,888 -123,40612
16:10:003,889 -117,72292
16:10:003,890 -113,97792
16:10:003,891 -109,05029
16:10:003,892 -116,14608
16:10:003,893 -123,76748
16:10:003,894 -118,70845
16:10:003,895 -116,90165
16:10:003,896 -119,03696
16:10:003,897 -116,37604
16:10:003,898 -110,10152
16:10:003,899 -116,57314
16:10:003,900 -123,17617
16:10:003,901 -120,58095
16:10:003,902 -113,2552

16:10:003,903 -112,43393
16:10:003,904 -120,25244
16:10:003,905 -117,88718
16:10:003,906 -116,24463
16:10:003,907 -122,78196
16:10:003,908 -118,83985
16:10:003,909 -113,61656
16:10:003,910 -114,83205
16:10:003,911 -117,95288
16:10:003,912 -118,54419

Voltage_1 Time Voltage 0

-32,442041 16:10:003,913-118,97126
-146,66453 16:10:003,914 -125,47573
289,596986 16:10:003,915 -124,75301
-253,3313 16:10:003,916 -109,14885
88,975044 16:10:003,917 -111,44841
117,424025 16:10:003,918 -121,50077
-258,58745 16:10:003,919 -118,08428
255,037433 16:10:003,920 -122,58485
-127,31537 16:10:003,921 -121,63218
-52,415384 16:10:003,922 -124,52305
248,270077 16:10:003,923 -120,6795

-256,68209 16:10:003,924 -105,5681

167,291946 16:10:003,925 -117,23016
33,325499 16:10:003,926 -121,89498
-205,89464 16:10:003,927 -122,32204
261,73909 16:10:003,928 -125,70568
-192,09728 16:10:003,929 -121,73073
1,427244 16:10:003,930-121,46792
181,089414 16:10:003,931 -113,71512
-257,99613 16:10:003,932 -107,11209
224,945712 16:10:003,933 -124,3588

-24,393571 16:10:003,934 -123,17617
-150,11387 16:10:003,935 -121,56647
255,661607 16:10:003,936 -124,19454
-208,98262 16:10:003,937 -122,84766
45,513201 16:10:003,938 -115,16055
127,082231 16:10:003,939 -108,29472
-272,58192 16:10:003,940 -116,01468
249,091358 16:10:003,941 -123,14332
-69,694948 16:10:003,942 -119,62827
-121,59932 16:10:003,943 -117,39441
247,81016 16:10:003,944 -118,31424
-226,45929 16:10:003,945 -117,49297
96,760732 16:10:003,946 -110,43003
80,729444 16:10:003,947 -108,95174

12 (58)

Voltage_1
275,21
262,461818
-94,92442
-90,390999
245,97049
-256,51784
165,649391
49,488167
-259,50727
267,192401
-123,17617
-59,149815
246,463259
-275,86701
202,869721
37,399016
-235,88749
280,595727
-176,13176
-21,79835
224,551498
-287,23342
223,631664
3,628256
-199,65298
280,365768
-212,20201
20,940695
167,357648
-274,19162
234,242603
-39,406431
-133,58989
258,026898
-226,9192

176



Time Voltage 0
16:10:003,948-115,3248
16:10:003,949-119,5297
16:10:003,950-115,2591
16:10:003,951-110,5614
16:10:003,952-116,4089
16:10:003,953-113,3209
16:10:003,954-111,8426
16:10:003,955-115,9818
16:10:003,956-115,292
16:10:003,957-115,3577
16:10:003,958-109,5102
16:10:003,959-112,4339
16:10:003,960-118,4456
16:10:003,961-113,8137
16:10:003,962-117,263
16:10:003,963-119,8911
16:10:003,964-115,3248
16:10:003,965-110,3643
16:10:003,966-107,5392
16:10:003,967-118,807
16:10:003,968-117,3287
16:10:003,969-110,66
16:10:003,970-121,4679
16:10:003,971-121,7636
16:10:003,972-113,6166
16:10:003,973-111,2185
16:10:003,974-107,802
16:10:003,975-125,0487
16:10:003,976-120,8766
16:10:003,977-116,4746
16:10:003,978-125,6728
16:10:003,979-122,7491
16:10:003,980-114,5035
16:10:003,981-106,1266
16:10:003,982-114,0108

Voltage_1
71,859678
108,61995
-245,907

231,3517

-85,92328
-88,35425
250,43826
-240,1581
100,4729

92,358698
-234,4749
239,36739
-124,2274
-67,32969
256,58144
-248,6008
106,94455
83,22612

-228,0033
256,31863
-153,4975
-42,49442
249,35417
-252,4772
127,08223
83,324673
-236,0517
271,69303
-179,6139
-41,37749
255,03743
-268,7384
139,36853
68,147517
-253,1342

Time

16:10:003,983
16:10:003,984
16:10:003,985
16:10:003,986
16:10:003,987
16:10:003,988
16:10:003,989
16:10:003,990
16:10:003,991
16:10:003,992
16:10:003,993
16:10:003,994
16:10:003,995
16:10:003,996
16:10:003,997
16:10:003,998
16:10:003,999

Voltage 0
-130,0748
-123,3076
-120,121

-127,5125
-121,008

-113,1895
-106,1594
-115,4234
-129,6478
-122,7163
-118,0843
-123,0119
-120,7452
-112,4668
-107,5063
-115,4891
-128,4652

16:10:003,1000-122,6506
16:10:003,1001-118,3471
16:10:003,1002-121,4022
16:10:003,1003-118,8727
16:10:003,1004 -113,2881
16:10:003,1005-107,4735
16:10:003,1006-116,1132
16:10:003,1007-127,0526
16:10:003,1008-119,464

16:10:003,1009-112,7953
16:10:003,1010-115,8176
16:10:003,1011-117,3616
16:10:003,1012-114,5364
16:10:003,1013-112,5982
16:10:003,1014-115,5876
16:10:003,1015-125,0815
16:10:003,1016-120,0553
16:10:003,1017-106,2251

13 (58)

Voltage_1
284,406478
-177,51149
-43,085731
258,782477
-274,38872
170,511354
54,0216
-232,04393
275,273817
-182,86618
-16,805012
229,479178
-266,01175
183,520397
32,110014
-212,85902
275,043858
-190,25763
-13,519921
220,21514
-260,32854
188,448067
19,36385
-201,65688
265,582689
-181,05939
-11,220358
200,405884
-256,8135
200,241628
17,5899
-203,20087
261,509131
-155,76422
-36,548403

177



Time Voltage 0
16:10:003,1018-114,50354
16:10:003,1019-120,41669
16:10:003,1020-118,28139
16:10:003,1021-118,70845
16:10:003,1022-119,20121
16:10:003,1023-126,00134
16:10:003,1024-119,33261
16:10:003,1025-104,97679
16:10:003,1026-114,60209
16:10:003,1027-120,90946
16:10:003,1028-121,17226
16:10:003,1029-122,78196
16:10:003,1030-120,97516
16:10:003,1031-126,4284
16:10:003,1032-123,20902
16:10:003,1033-108,26187
16:10:003,1034-111,77692
16:10:003,1035-122,4206
16:10:003,1036-121,20511
16:10:003,1037-120,84375
16:10:003,1038-121,13941
16:10:003,1039-128,3009
16:10:003,1040-125,41002
16:10:003,1041-109,3131
16:10:003,1042-111,2513
16:10:003,1043-120,87661
16:10:003,1044-120,87661
16:10:003,1045-123,57038
16:10:003,1046-121,86213
16:10:003,1047-126,62551
16:10:003,1048-125,77138
16:10:003,1049-112,46678
16:10:003,1050-109,116
16:10:003,1051-116,54029
16:10:003,1052-120,41669

Voltage_1 Time Voltage 0
211,476726 16:10:003,1053-124,09599
-265,94604 16:10:003,1054-119,95678
201,982739 16:10:003,1055-121,89498
30,270361 16:10:003,1056-123,73463
-240,61801 16:10:003,1057-114,7992
268,605006 16:10:003,1058-109,60876
-130,1734 16:10:003,1059-110,43003
-61,285122 16:10:003,1060-118,21569
242,521111 16:10:003,1061-118,21569
-267,32578 16:10:003,1062-117,09876
180,038178 16:10:003,1063-115,55477
50,999311 16:10:003,1064-116,70455
-263,31797 16:10:003,1065-116,44174
269,459139 16:10:003,1066-114,47069
-115,45621 16:10:003,1067-108,45898
-85,003456 16:10:003,1068-110,23292
249,354168 16:10:003,1069-119,49687
-269,7896 16:10:003,1070-119,10266
150,307932 16:10:003,1071-113,09095
68,541729 16:10:003,1072-110,88994
-282,24009 16:10:003,1073-116,11323
270,641785 16:10:003,1074-120,38384
-88,978412 16:10:003,1075-108,32757
-109,08314 16:10:003,1076-105,30529
274,781047 16:10:003,1077-121,30367
-259,21161 16:10:003,1078-119,59542
115,255857 16:10:003,1079-110,95564
105,039188 16:10:003,1080-108,59038
-289,8615 16:10:003,1081-109,80586
268,013683 16:10:003,1082-125,01581
-68,380913 16:10:003,1083-113,84652
-133,35993 16:10:003,1084-109,90442
282,041184 16:10:003,1085-122,552
-249,09354 16:10:003,1086-119,66112
75,144776 16:10:003,1087-114,76634

14 (58)

Voltage_1
139,007164
-280,43329
251,719457
-49,228848
-142,22967
271,725878
-230,00718
54,120153
140,715419
-262,46385
231,71306
-32,606296
-151,88782
266,863888
-214,99433
32,767033
166,700626
-259,37587
212,363708
-9,216452
-170,2843
264,991366
-201,91969
5,402206
191,338967
-255,03955
176,917322
31,880057
-204,02214
268,309344
-181,55215
-30,339584
242,849623
-254,48108
126,293806

178



Time Voltage 0
16:10:003,1088-111,2185
16:10:003,1089-106,915

16:10:003,1090-118,2157
16:10:003,1091-123,1762
16:10:003,1092-114,4707
16:10:003,1093-124,0631
16:10:003,1094-121,5336
16:10:003,1095-116,3103
16:10:003,1096-118,8399
16:10:003,1097-108,0648
16:10:003,1098-106,4879
16:10:003,1099-119,4969
16:10:003,1100-121,4022
16:10:003,1101-122,1906
16:10:003,1102-119,5954
16:10:003,1103-121,1723
16:10:003,1104-123,5375
16:10:003,1105-117,1316
16:10:003,1106-104,0898
16:10:003,1107-111,0542
16:10:003,1108-123,9974
16:10:003,1109-124,3588
16:10:003,1110-119,5626
16:10:003,1111-124,7859
16:10:003,1112-128,0709
16:10:003,1113-119,9239
16:10:003,1114-113,8794
16:10:003,1115-109,8716
16:10:003,1116-111,5141
16:10:003,1117-123,1433
16:10:003,1118-125,1144
16:10:003,1119-121,3365
16:10:003,1120-123,8989
16:10:003,1121-123,2747
16:10:003,1122-121,1066

Voltage_1
87,759557
-235,1648
260,45789
-129,5821
-73,57135
287,39595
-258,0947
72,483847
153,85585
-264,9277
238,84177
-49,95157
-138,5832
299,9123

-256,1565
23,995832
207,23893
-277,3782
205,30071
19,790912
-225,868

292,71786
-215,9142
-29,74827
261,70624
-280,6304
160,45892
73,469376
-265,3547
274,28828
-133,2942
-80,33863
284,63644
-263,4822
97,614859

Time Voltage 0
16:10:003,1123-114,9963
16:10:003,1124-105,7324
16:10:003,1125-111,4156
16:10:003,1126-123,7346
16:10:003,1127-122,3549
16:10:003,1128-121,3037
16:10:003,1129-120,4495
16:10:003,1130-118,5442
16:10:003,1131-118,4785
16:10:003,1132-115,2263
16:10:003,1133-108,4918
16:10:003,1134-111,2842
16:10:003,1135-119,7268
16:10:003,1136-124,7202
16:10:003,1137-118,3799
16:10:003,1138-110,8899
16:10:003,1139-116,9017
16:10:003,1140-118,7413
16:10:003,1141-118,4128
16:10:003,1142-115,3248
16:10:003,1143-115,6533
16:10:003,1144 -127,2497
16:10:003,1145-124,7859
16:10:003,1146-112,9924
16:10:003,1147-113,7808
16:10:003,1148-115,2263
16:10:003,1149-114,9963
16:10:003,1150-123,4061
16:10:003,1151-119,7268
16:10:003,1152-121,8621
16:10:003,1153-124,9173
16:10:003,1154-123,7675
16:10:003,1155-123,1105
16:10:003,1156-112,0069
16:10:003,1157-106,5208

15 (58)

Voltage_1
124,158488
-274,09307
250,635366
-55,536218
-143,77366
279,051716
-234,90196
34,081071
170,149992
-267,52289
221,824849
-2,711971
-188,48368
263,677315
-180,86228
-19,235979
217,15998
-257,83187
173,796466
52,083393
-263,71218
267,028145
-91,080868
-112,69674
263,414505
-226,09793
59,80337
140,813972
-294,62488
262,199008
-14,965361
-203,79218
277,507705
-178,00426
-37,960992

179



Time Voltage 0

16:10:003,1158-122,22349
16:10:003,1159-124,19454
16:10:003,1160-120,35099
16:10:003,1161-123,14332
16:10:003,1162-125,08152
16:10:003,1163-127,51248
16:10:003,1164-121,27082
16:10:003,1165-110,59428
16:10:003,1166-110,36433
16:10:003,1167-113,1895

16:10:003,1168-117,88718
16:10:003,1169-124,52305
16:10:003,1170-119,16836
16:10:003,1171-117,85433
16:10:003,1172-118,51134
16:10:003,1173-120,7452

16:10:003,1174-114,30643
16:10:003,1175-105,5681

16:10:003,1176-109,21455
16:10:003,1177-118,57704
16:10:003,1178-116,8031

16:10:003,1179-119,29976
16:10:003,1180-116,8688

16:10:003,1181-112,17113
16:10:003,1182-115,81757
16:10:003,1183-121,73073
16:10:003,1184-108,19617
16:10:003,1185-108,72179
16:10:003,1186-114,60209
16:10:003,1187-115,62047
16:10:003,1188-119,39832
16:10:003,1189-114,70064
16:10:003,1190-107,17779
16:10:003,1191-109,90442
16:10:003,1192-114,37213

Voltage_1 Time Voltage 0
248,368631 16:10:003,1193-123,57038
-284,30969 16:10:003,1194-118,7413
180,760903 16:10:003,1195-113,0581
60,854601 16:10:003,1196-125,11437
-279,57917 16:10:003,1197-123,53753
275,569478 16:10:003,1198-115,98183
-100,18056 16:10:003,1199-112,13828
-115,62047 16:10:003,1200-108,55753
284,570735 16:10:003,1201-114,76634
-247,18819 16:10:003,1202-121,07371
71,892529 16:10:003,1203-122,05924
148,10691 16:10:003,1204-124,58875
-282,5686 16:10:003,1205-119,46402
239,367393 16:10:003,1206-124,6216
-25,641905 16:10:003,1207-127,34823
-183,29324 16:10:003,1208-119,00411
274,058319 16:10:003,1209-110,59428
-200,08004 16:10:003,1210-107,40775
-11,154656 16:10:003,1211-118,77415
215,813082 16:10:003,1212-125,96849
-263,41653 16:10:003,1213-124,95011
173,862168 16:10:003,1214-123,63608
49,553869 16:10:003,1215-122,22349
-232,471  16:10:003,1216-127,38108
252,409333 16:10:003,1217-123,63608
-111,74406 16:10:003,1218-118,64275
-79,254553 16:10:003,1219-109,87157
259,110989 16:10:003,1220-109,97012
-239,56678 16:10:003,1221-116,60599
69,2316 16:10:003,1222-126,06704
140,058398 16:10:003,1223-128,46516
-257,04345 16:10:003,1224-121,30367
206,581902 16:10:003,1225-116,77025
-5,241492 16:10:003,1226-122,05924
-177,61005 16:10:003,1227-120,28529

16 (58)

Voltage_1
288,578595
-214,92863
-25,477651
249,814085
-266,47166
112,036456
110,262501
-270,57802
257,435575
-79,813018
-128,46516
305,956952
-259,70438
18,575428
227,212445
-283,71838
184,308824
50,539398
-263,25227
286,738921
-156,09273
-86,580298
294,951752
-275,17714
77,082985
157,732277
-291,33979
239,597352
-14,965361
-199,19306
289,071365
-206,3874
-9,87347
230,694673
-265,19047

180



Time Voltage 0
16:10:003,1228-114,6678
16:10:003,1229-110,2001
16:10:003,1230-108,8532
16:10:003,1231-118,1171
16:10:003,1232-125,8699
16:10:003,1233-120,1539
16:10:003,1234-120,4167
16:10:003,1235-114,2407
16:10:003,1236-111,1527
16:10:003,1237-119,6283
16:10:003,1238-117,9857
16:10:003,1239-114,6678
16:10:003,1240-113,7151
16:10:003,1241-118,7413
16:10:003,1242-125,6728
16:10:003,1243-121,9607
16:10:003,1244-116,9674
16:10:003,1245-113,091
16:10:003,1246-114,5364
16:10:003,1247-116,2118
16:10:003,1248-120,4824
16:10:003,1249-116,3103
16:10:003,1250-118,2485
16:10:003,1251-117,6901
16:10:003,1252-118,9384
16:10:003,1253-126,8226
16:10:003,1254-124,4245
16:10:003,1255-109,2802
16:10:003,1256-110,43
16:10:003,1257-116,1132
16:10:003,1258-116,7374
16:10:003,1259-121,9278
16:10:003,1260-121,895
16:10:003,1261-120,351
16:10:003,1262-123,3733

Voltage_1
159,40768
66,734925
-252,0173
258,74963
-89,43832
-109,8387
267,32381
-224,2254
30,631722
173,99357
-271,7278
215,87878
19,560956
-240,6509
267,09385
-122,0921
-86,7774

257,59983
-230,9599
51,426374
151,32632
-288,5475
247,35024
10,362695
-221,5645
273,63125
-124,6216
-92,92052
258,45396
-242,5234
72,056784
143,40921
-300,1767
255,66161
-0,609513

Time Voltage 0
16:10:003,1263-126,3298
16:10:003,1264-126,9869
16:10:003,1265-116,9345
16:10:003,1266-106,1923
16:10:003,1267-114,8649
16:10:003,1268-118,5442
16:10:003,1269-119,9896
16:10:003,1270-125,3443
16:10:003,1271-123,1105
16:10:003,1272-122,3549
16:10:003,1273-125,7714
16:10:003,1274-124,0631
16:10:003,1275-124,5231
16:10:003,1276-117,2959
16:10:003,1277-104,1227
16:10:003,1278-110,66
16:10:003,1279-121,9278
16:10:003,1280-122,3549
16:10:003,1281-121,1394
16:10:003,1282-120,0225
16:10:003,1283-122,3877
16:10:003,1284-119,4969
16:10:003,1285-117,92
16:10:003,1286-121,7307
16:10:003,1287-112,8281
16:10:003,1288-101,626
16:10:003,1289-112,0726
16:10:003,1290-119,6283
16:10:003,1291-117,3944
16:10:003,1292-119,1027
16:10:003,1293-116,3432
16:10:003,1294-110,6271
16:10:003,1295-113,4523
16:10:003,1296-114,5035
16:10:003,1297-119,1684

17 (58)

Voltage_1
-231,94538
283,059575
-132,1773
-83,492316
275,996545
-260,95271
85,230031
147,975506
-307,79809
249,452722
3,75966
-232,17534
293,40774
-156,45409
-72,191615
279,314526
-264,56631
96,36652
136,247675
-290,35426
243,408094
-11,253209
-197,22201
278,986013
-170,57996
-45,943759
247,185986
-255,95937
107,503015
108,685651
-265,09192
232,731448
-16,147994
-170,67851
272,514308

181



Time Voltage 0

16:10:003,1298-115,81757
16:10:003,1299-107,17779
16:10:003,1300-110,56143
16:10:003,1301-119,75968
16:10:003,1302-118,44564
16:10:003,1303-116,11323
16:10:003,1304-112,23683
16:10:003,1305-109,83871
16:10:003,1306-106,81643
16:10:003,1307-110,92279
16:10:003,1308-127,90669
16:10:003,1309-120,08818
16:10:003,1310-113,28806
16:10:003,1311-122,4863

16:10:003,1312-123,80033
16:10:003,1313-119,20121
16:10:003,1314-121,79643
16:10:003,1315-117,26301
16:10:003,1316-107,96622
16:10:003,1317-107,90051
16:10:003,1318-112,69674
16:10:003,1319-121,50077
16:10:003,1320-126,16559
16:10:003,1321-118,57704
16:10:003,1322-122,32204
16:10:003,1323-121,86213
16:10:003,1324-122,38775
16:10:003,1325-127,21682
16:10:003,1326-121,46792
16:10:003,1327-112,46678
16:10:003,1328-110,36433
16:10:003,1329-109,2474

16:10:003,1330-114,60209
16:10:003,1331-127,87384
16:10:003,1332-125,27862

Voltage_1 Time Voltage 0
-181,61785 16:10:003,1333-122,84766
-35,464324 16:10:003,1334-123,43897
246,069044 16:10:003,1335-124,88441
-254,97385 16:10:003,1336-124,98296
86,21556  16:10:003,1337-124,75301
132,568357 16:10:003,1338-122,22349
-262,98946 16:10:003,1339-111,94117
205,596367 16:10:003,1340-109,116

12,859366 16:10:003,1341-109,64161
-205,40188 16:10:003,1342-113,32091
289,334175 16:10:003,1343-124,68731
-172,68242 16:10:003,1344-127,15112
-62,599158 16:10:003,1345-120,28529
294,261874 16:10:003,1346-118,51134
-267,9171 16:10:003,1347-120,15389
41,603938 16:10:003,1348-115,29196
193,375738 16:10:003,1349-118,28139
-279,87482 16:10:003,1350-120,18674
187,166873 16:10:003,1351-113,2552
49,291061 16:10:003,1352-113,87937
-250,57183 16:10:003,1353-111,90832
284,176519 16:10:003,1354-113,2552
-127,87384 16:10:003,1355-123,57038
-100,08201 16:10:003,1356-123,60323
312,921441 16:10:003,1357-119,23406
-261,24837 16:10:003,1358-117,52582
22,977453 16:10:003,1359-111,2513
240,582889 16:10:003,1360-108,29472
-281,51737 16:10:003,1361-114,70064
169,000204 16:10:003,1362-117,36156
92,194443 16:10:003,1363-119,69397
-281,12316 16:10:003,1364-122,45345
272,415755 16:10:003,1365-117,09876
-65,752842 16:10:003,1366-120,25244
-167,22917 16:10:003,1367-123,24187

18 (58)

Voltage_1
305,365628
-241,04507
-29,84682
265,648391
-290,22286
113,711859
122,483085
-291,14268
242,783921
-16,936416
-210,09955
279,905849
-174,65347
-51,52841
261,509131
-250,34187
68,935941
154,578573
-270,64372
221,003569
26,689609
-241,34073
270,378975
-86,580298
-135,29813
277,113489
-191,93302
-30,766646
237,626279
-267,65429
130,49874
118,081046
-300,63659
269,196329
2,741281

182



Time Voltage 0
16:10:003,1368-124,8844
16:10:003,1369-128,2352
16:10:003,1370-120,0553
16:10:003,1371-113,7808
16:10:003,1372-110,2329
16:10:003,1373-107,2435
16:10:003,1374-115,7847
16:10:003,1375-121,238
16:10:003,1376-120,9423
16:10:003,1377-125,41
16:10:003,1378-119,5954
16:10:003,1379-119,2669
16:10:003,1380-126,1656
16:10:003,1381-124,2931
16:10:003,1382-123,0776
16:10:003,1383-121,4022
16:10:003,1384-111,1856
16:10:003,1385-106,8493
16:10:003,1386-108,1305
16:10:003,1387-115,5548
16:10:003,1388-118,6427
16:10:003,1389-120,6795
16:10:003,1390-122,782
16:10:003,1391-118,3142
16:10:003,1392-118,5442
16:10:003,1393-114,3064
16:10:003,1394 -114,2407
16:10:003,1395-120,5481
16:10:003,1396-115,6862
16:10:003,1397-115,2263
16:10:003,1398-108,1305
16:10:003,1399-103,0386
16:10:003,1400-115,3248
16:10:003,1401-116,6388
16:10:003,1402-116,1461

Voltage_1
-241,3079
283,15813
-108,8203
-130,4034
290,74678
-235,7889
1,920008

236,08227
-294,0664
167,4562

88,810789
-298,1399
265,35273
-26,52888
-210,3952
286,34471
-175,2448
-74,75398
270,08331
-258,5217
57,175293
170,74131
-289,6972
208,94719
43,574995
-247,1553
256,25293
-77,4149

-139,1745
274,8796

-205,9275
-20,22151
237,95479
-253,1342
102,57536

Time Voltage 0
16:10:003,1403-121,1394
16:10:003,1404-112,3682
16:10:003,1405-107,8677
16:10:003,1406-109,773

16:10:003,1407-107,342

16:10:003,1408-114,6021
16:10:003,1409-123,1433
16:10:003,1410-117,3616
16:10:003,1411-117,0659
16:10:003,1412-118,2157
16:10:003,1413-112,7953
16:10:003,1414-123,6689
16:10:003,1415-125,9028
16:10:003,1416-115,5876
16:10:003,1417-121,7307
16:10:003,1418-111,0213
16:10:003,1419-104,8125
16:10:003,1420-110,8899
16:10:003,1421-110,1344
16:10:003,1422-121,1066
16:10:003,1423-128,7608
16:10:003,1424-120,6795
16:10:003,1425-124,2274
16:10:003,1426-124,0303
16:10:003,1427-119,4312
16:10:003,1428-128,1038
16:10:003,1429-127,9724
16:10:003,1430-117,263

16:10:003,1431-121,9607
16:10:003,1432-114,8977
16:10:003,1433-104,6483
16:10:003,1434-109,773

16:10:003,1435-113,3538
16:10:003,1436-119,694

16:10:003,1437-126,1327

19 (58)

Voltage_1

137,824526
-263,74503
202,376953
34,508133

-224,02832
260,917809
-111,61266
-118,83985
295,477373
-243,80455
-20,615717
256,220079
-272,97614
82,864759

176,851619
-280,13763
209,834168
53,955898

-262,33245
283,848006
-92,624859
-148,17567
314,33405

-241,07792
-31,916427
286,114746
-279,64487
91,537422

175,209063
-295,24905
222,021956
45,414648

-261,18267
276,325058
-91,113719

183



Time Voltage 0

16:10:003,1438-123,63608
16:10:003,1439-123,01191
16:10:003,1440-120,38384
16:10:003,1441-118,37994
16:10:003,1442-119,85823
16:10:003,1443-122,4863

16:10:003,1444-115,09485
16:10:003,1445-119,00411
16:10:003,1446-114,01077
16:10:003,1447-107,60486
16:10:003,1448-111,2513

16:10:003,1449-112,36823
16:10:003,1450-121,13941
16:10:003,1451-124,5559

16:10:003,1452-122,28919
16:10:003,1453-121,89498
16:10:003,1454-119,85823
16:10:003,1455-112,07257
16:10:003,1456-116,17893
16:10:003,1457-119,79253
16:10:003,1458-114,66779
16:10:003,1459-121,36937
16:10:003,1460-115,78472
16:10:003,1461-112,49963
16:10:003,1462-112,53249
16:10:003,1463-111,61266
16:10:003,1464-119,36547
16:10:003,1465-124,4245

16:10:003,1466-123,27472
16:10:003,1467-122,6177

16:10:003,1468-120,21959
16:10:003,1469-106,71788
16:10:003,1470-111,28415
16:10:003,1471-113,71512
16:10:003,1472-113,35376

Voltage_1 Time Voltage 0
-138,28756 16:10:003,1473-122,78196
289,465581 16:10:003,1474-120,51525
-224,22543 16:10:003,1475-120,77805
-20,254357 16:10:003,1476-121,76358
249,485573 16:10:003,1477-120,7452
-263,84359 16:10:003,1478-122,25634
101,951192 16:10:003,1479-129,05647
136,871845 16:10:003,1480-124,09599
-274,61868 16:10:003,1481-124,72016
229,380624 16:10:003,1482-121,40222
24,028683 16:10:003,1483-110,00297
-238,54841 16:10:003,1484-111,21845
268,637857 16:10:003,1485-110,46288
-92,066394 16:10:003,1486-109,90442
-129,54923 16:10:003,1487-120,25244
280,037255 16:10:003,1488-124,5559
-210,001  16:10:003,1489-119,85823
-20,71427 16:10:003,1490-125,27862
245,70768 16:10:003,1491-119,36547
-252,93709 16:10:003,1492-120,31814
89,270703 16:10:003,1493-121,36937
143,277803 16:10:003,1494-118,9384
-279,51346 16:10:003,1495-121,79643
222,941789 16:10:003,1496-120,21959
31,157337 16:10:003,1497-115,19341
-254,15258 16:10:003,1498-111,21845
266,863888 16:10:003,1499-108,03192
-67,921 16:10:003,1500-100,67332
-160,19909 16:10:003,1501-114,04363
280,464321 16:10:003,1502-115,42336
-167,06492 16:10:003,1503-119,49687
-71,63315 16:10:003,1504-119,92393
260,753552 16:10:003,1505-116,37604
-238,08849 16:10:003,1506-113,84652
40,322751 16:10:003,1507-113,45231

20 (58)

Voltage_1
202,475507
-294,75628
191,897437
77,082985
-307,23963
277,310597
-11,187507
-240,55231
292,225092
-124,19454
-123,50467
297,185643
-237,33292
-11,64742
253,591978
-289,30303
136,149122
134,900781
-300,86655
243,638053
23,601621
-241,60354
271,036001
-99,09648
-139,07598
284,767843
-210,09955
-26,758836
255,333095
-258,7517
85,919901
149,256698
-275,63706
203,493893
45,80886

184



Time Voltage 0
16:10:003,1508-108,459

16:10:003,1509-109,2145
16:10:003,1510-114,5364
16:10:003,1511-115,8176
16:10:003,1512-121,5336
16:10:003,1513-112,1054
16:10:003,1514-107,1121
16:10:003,1515-113,3209
16:10:003,1516-110,1672
16:10:003,1517-113,9451
16:10:003,1518-121,8293
16:10:003,1519-117,0659
16:10:003,1520-117,6572
16:10:003,1521-113,4523
16:10:003,1522-110,8899
16:10:003,1523-104,8125
16:10:003,1524-106,258

16:10:003,1525-108,9846
16:10:003,1526-118,6756
16:10:003,1527-120,3181
16:10:003,1528-120,0882
16:10:003,1529-120,6466
16:10:003,1530-118,0843
16:10:003,1531-115,7519
16:10:003,1532-121,6979
16:10:003,1533-123,1105
16:10:003,1534-123,7675
16:10:003,1535-122,5849
16:10:003,1536-122,6834
16:10:003,1537-111,8098
16:10:003,1538-112,4339
16:10:003,1539-107,6377
16:10:003,1540-106,3565
16:10:003,1541-111,7112
16:10:003,1542-119,9239

Voltage_1
-246,2684
245,28061
-53,36806
-162,0716
276,94923
-185,1657
-57,60582
271,59447
-248,3708
34,311027
207,7974

-270,9065
122,28598
116,96411
-271,4321
209,11144
29,777597
-237,3658
270,28042
-101,1004
-138,4518
309,27494
-232,8981
-40,68762
299,64949
-273,436

33,391201
221,69344
-287,7919
146,49721
121,10334
-296,136

245,08351
13,286428
-254,8096

Time Voltage 0
16:10:003,1543-125,6071
16:10:003,1544-127,5782
16:10:003,1545-121,1066
16:10:003,1546-123,1433
16:10:003,1547-122,2235
16:10:003,1548-118,5113
16:10:003,1549-123,866

16:10:003,1550-124,2602
16:10:003,1551-118,5113
16:10:003,1552-122,2563
16:10:003,1553-114,7663
16:10:003,1554-111,6455
16:10:003,1555-106,9478
16:10:003,1556-107,7034
16:10:003,1557-108,5904
16:10:003,1558-115,9161
16:10:003,1559-118,9056
16:10:003,1560-125,3772
16:10:003,1561-121,7307
16:10:003,1562-116,8688
16:10:003,1563-118,5442
16:10:003,1564-112,0397
16:10:003,1565-109,773

16:10:003,1566-115,3905
16:10:003,1567-113,9122
16:10:003,1568-113,0252
16:10:003,1569-121,9607
16:10:003,1570-116,6717
16:10:003,1571-117,8543
16:10:003,1572-113,5837
16:10:003,1573-115,8833
16:10:003,1574-121,3694
16:10:003,1575-121,3365
16:10:003,1576-124,3259
16:10:003,1577-128,2352

21 (58)

Voltage_1
296,889981
-117,36156
-135,39669
309,866264
-232,10964
-26,003265
272,05439
-270,87368
81,813527
180,136731
-286,21505
188,875132
66,439267
-276,35978
256,384335
-26,331774
-202,3796
276,095099
-144,95629
-92,29635
275,339519
-222,05727
-9,315005
234,045496
-253,00279
88,252322
155,794063
291,734
212,068047
53,660239
-296,33313
276,653571
-11,778823
-242,91757
288,841406

185



Time Voltage 0
16:10:003,1578-123,86603
16:10:003,1579-117,42726
16:10:003,1580-116,7374
16:10:003,1581-110,52858
16:10:003,1582-105,60095
16:10:003,1583-110,20007
16:10:003,1584-116,8688
16:10:003,1585-113,87937
16:10:003,1586-125,80424
16:10:003,1587-122,552
16:10:003,1588-122,6177
16:10:003,1589-122,09209
16:10:003,1590-120,44954
16:10:003,1591-118,90555
16:10:003,1592-121,76358
16:10:003,1593-119,56257
16:10:003,1594-120,6795
16:10:003,1595-121,33652
16:10:003,1596-118,01858
16:10:003,1597-119,82538
16:10:003,1598-111,08705
16:10:003,1599-105,76521
16:10:003,1600-109,54306
16:10:003,1601-103,6299
16:10:003,1602-109,90442
16:10:003,1603-117,32871
16:10:003,1604-117,65722
16:10:003,1605-116,63884
16:10:003,1606-118,57704
16:10:003,1607-116,54029
16:10:003,1608-110,16722
16:10:003,1609-109,34595
16:10:003,1610-108,16332
16:10:003,1611-106,98069
16:10:003,1612-109,14885

Voltage_1 Time Voltage 0
-91,442227 16:10:003,1613-113,74797
-168,97027 16:10:003,1614-117,39441
297,185643 16:10:003,1615-123,20902
-184,90294 16:10:003,1616-116,44174
-66,147053 16:10:003,1617-119,62827
289,531283 16:10:003,1618-116,50744
-259,54012 16:10:003,1619-110,92279
29,941852 16:10:003,1620-122,25634
237,527725 16:10:003,1621-121,13941
-298,43558 16:10:003,1622-119,43117
152,147593 16:10:003,1623-130,00915
122,154575 16:10:003,1624-122,4863
-309,27638 16:10:003,1625-119,10266
243,342392 16:10:003,1626-118,47849
33,883965 16:10:003,1627-115,68617
-266,80017 16:10:003,1628-111,21845
272,021539 16:10:003,1629-105,20674
-63,42043 16:10:003,1630-109,116
-175,31048 16:10:003,1631-108,19617
284,077965 16:10:003,1632-113,1895
-172,91237 16:10:003,1633-120,15389
-72,618676 16:10:003,1634-125,60713
277,967623 16:10:003,1635-126,98687
-236,4131 16:10:003,1636-122,4863
12,760813 16:10:003,1637-125,21292
223,368855 16:10:003,1638-124,4902
-262,2996 16:10:003,1639-117,46012
107,240206 16:10:003,1640-126,46125
143,244951 16:10:003,1641-124,6216
-271,95776 16:10:003,1642-121,63218
188,448067 16:10:003,1643-128,33375
67,621902 16:10:003,1644-122,51915
-256,48499 16:10:003,1645-121,40222
234,636818 16:10:003,1646-119,66112
-10,629041 16:10:003,1647-116,24463

22 (58)

Voltage_1
-215,19144
280,398619
-120,21959
-124,72016
308,683615
-223,07565
-46,469373
301,981939
-275,11144
20,77644
265,287027
-286,97062
88,84364
177,508642
-296,66163
182,107799
85,952752
-296,59593
258,256856
6,026373
-255,1381
300,207966
-102,80863
-164,96246
318,998945
-207,93139
-70,351966
313,709874
-266,07745
9,837081
265,976904
-293,34369
99,750174
177,607195
-305,62993

186



Time Voltage 0
16:10:003,1648-112,8281
16:10:003,1649-104,2541
16:10:003,1650-107,9334
16:10:003,1651-107,0792
16:10:003,1652-112,1054
16:10:003,1653-118,1828
16:10:003,1654-122,4863
16:10:003,1655-126,6255
16:10:003,1656-122,5849
16:10:003,1657-124,9501
16:10:003,1658-122,2563
16:10:003,1659-114,6678
16:10:003,1660-122,4206
16:10:003,1661-119,6283
16:10:003,1662-117,1973
16:10:003,1663-121,5993
16:10:003,1664-118,9056
16:10:003,1665-117,0988
16:10:003,1666-119,0041
16:10:003,1667-113,8794
16:10:003,1668-115,5876
16:10:003,1669-108,6561
16:10:003,1670-110,2658
16:10:003,1671-110,0687
16:10:003,1672-110,3972
16:10:003,1673-116,5403
16:10:003,1674-119,7925
16:10:003,1675-125,6728
16:10:003,1676-119,2669
16:10:003,1677-125,2129
16:10:003,1678-122,8477
16:10:003,1679-112,861

16:10:003,1680-115,5548
16:10:003,1681-110,7257
16:10:003,1682-105,8309

Voltage_1
192,06169
84,770117
-296,8916
257,86264
10,789757
-251,196

289,82695
-91,73789
-159,345

302,11334
-192,9185
-58,65705
289,72839
-254,8096
10,986863
240,41863
-271,0708
99,257409
155,85977
-281,9116
188,31666
64,139698
-280,7289
250,56966
-0,87232

-240,4866
276,32506
-69,99061
-167,7219
287,52735
-140,6528
-107,2435
284,53788
-197,5505
-47,22494

Time Voltage 0
16:10:003,1683-112,204

16:10:003,1684-113,1567
16:10:003,1685-115,0292
16:10:003,1686-120,9752
16:10:003,1687-125,2129
16:10:003,1688-121,5008
16:10:003,1689-123,0119
16:10:003,1690-121,1723
16:10:003,1691-120,6795
16:10:003,1692-123,3076
16:10:003,1693-120,1867
16:10:003,1694-124,6216
16:10:003,1695-126,3627
16:10:003,1696-122,9134
16:10:003,1697-127,5782
16:10:003,1698-127,5782
16:10:003,1699-120,1867
16:10:003,1700-122,5191
16:10:003,1701-116,4746
16:10:003,1702-108,9846
16:10:003,1703-108,1305
16:10:003,1704-107,4735
16:10:003,1705-106,4551
16:10:003,1706-108,2947
16:10:003,1707-115,7519
16:10:003,1708-117,0002
16:10:003,1709-120,6466
16:10:003,1710-121,8293
16:10:003,1711-119,3655
16:10:003,1712-119,4969
16:10:003,1713-115,3248
16:10:003,1714-117,0988
16:10:003,1715-113,8465
16:10:003,1716-108,3933
16:10:003,1717-112,8938

23 (58)

Voltage_1

268,933519
-252,01727
22,451838

235,950866
-296,99014
126,129551
153,428785
-314,10547
227,90232

75,670392

-312,49577
276,325058
18,246918

-269,13258
291,469511
-61,810737
-199,58727
304,281533
-156,19128
-118,47849
305,759844
-228,75885
-39,833493
272,481457
-263,12087
43,443591

210,983959
-282,17439
135,919164
124,946913
-284,53965
208,684377
53,791643

-265,42043
242,652516

187



Time Voltage 0

16:10:003,1718-110,59428
16:10:003,1719-111,21845
16:10:003,1720-118,44564
16:10:003,1721-115,16055
16:10:003,1722-119,39832
16:10:003,1723-120,15389
16:10:003,1724-117,59152
16:10:003,1725-110,49573
16:10:003,1726-112,36823
16:10:003,1727-113,71512
16:10:003,1728-107,14494
16:10:003,1729-119,46402
16:10:003,1730-120,5481

16:10:003,1731-118,18283
16:10:003,1732-128,13665
16:10:003,1733-124,52305
16:10:003,1734-120,05533
16:10:003,1735-122,65055
16:10:003,1736-117,88718
16:10:003,1737-114,07648
16:10:003,1738-113,84652
16:10:003,1739-107,99907
16:10:003,1740-106,15942
16:10:003,1741-108,91889
16:10:003,1742-106,12657
16:10:003,1743-112,17113
16:10:003,1744-117,32871
16:10:003,1745-117,92003
16:10:003,1746-131,12607
16:10:003,1747-125,34432
16:10:003,1748-124,22739
16:10:003,1749-127,31537
16:10:003,1750-121,00801
16:10:003,1751-122,91336
16:10:003,1752-121,13941

Voltage_1 Time Voltage 0
-6,325572 16:10:003,1753-121,92783
-216,73543 16:10:003,1754-121,43507
266,568227 16:10:003,1755-123,34042
-83,787974 16:10:003,1756-122,88051
-156,02703 16:10:003,1757-123,96459
288,545744 16:10:003,1758-122,38775
-171,66404 16:10:003,1759-120,4824
-84,37929 16:10:003,1760-124,12884
295,083157 16:10:003,1761-116,27748
-239,961  16:10:003,1762-113,78082
-30,56954 16:10:003,1763-118,08428
290,582526 16:10:003,1764-107,2435
-275,57136 16:10:003,1765-107,40775
20,382229 16:10:003,1766-110,49573
258,256856 16:10:003,1767-107,07924
-287,49623 16:10:003,1768-110,00297
78,397024 16:10:003,1769-115,02915
209,538507 16:10:003,1770-118,64275
-294,52633 16:10:003,1771-119,66112
152,936019 16:10:003,1772-127,54533
135,984866 16:10:003,1773-123,57038
-302,24629 16:10:003,1774-122,4206
232,008721 16:10:003,1775-124,85156
68,180368 16:10:003,1776-117,42726
-292,09536 16:10:003,1777-116,54029
276,88353 16:10:003,1778-113,09095
-4,255964 16:10:003,1779-110,95564
-249,55345 16:10:003,1780-108,13047
301,52202 16:10:003,1781-109,1817
-95,121525 16:10:003,1782-111,90832
-172,18965 16:10:003,1783-111,02135
314,958226 16:10:003,1784-117,0002
-188,74649 16:10:003,1785-118,08428
-97,453937 16:10:003,1786-122,78196
313,677022 16:10:003,1787-126,03419

24 (58)

Voltage_1

-251,29455
-33,986034
285,063504
-273,92881
28,594963

232,238679
-293,11374
106,05757

157,338064
-293,14659
181,155116
86,117007

-285,45948
239,433096
24,849956

-258,52174
269,262031
-34,281692
-213,35179
278,526095
-99,654945
-158,49084
288,775703
-153,69462
-118,24854
287,625907
-198,47034
-68,085255
276,784976
-243,7717

-7,409652

256,77855

-282,8314

64,336804

219,623819

188



Time Voltage 0
16:10:003,1788-120,4495
16:10:003,1789-124,5888
16:10:003,1790-123,2747
16:10:003,1791-119,6283
16:10:003,1792-123,0119
16:10:003,1793-121,0409
16:10:003,1794-117,9857
16:10:003,1795-122,2563
16:10:003,1796-123,5047
16:10:003,1797-119,4312
16:10:003,1798-126,4284
16:10:003,1799-124,2602
16:10:003,1800-119,5954
16:10:003,1801-126,6584
16:10:003,1802-120,8438
16:10:003,1803-117,1316
16:10:003,1804-118,0186
16:10:003,1805-115,5876
16:10:003,1806-105,9623
16:10:003,1807-105,5681
16:10:003,1808-109,4445
16:10:003,1809-101,4617
16:10:003,1810-106,6193
16:10:003,1811-110,0687
16:10:003,1812-111,9412
16:10:003,1813-113,1895
16:10:003,1814-120,6138
16:10:003,1815-121,5665
16:10:003,1816-113,6823
16:10:003,1817-120,7124
16:10:003,1818-120,2524
16:10:003,1819-115,719

16:10:003,1820-113,3538
16:10:003,1821-116,1461
16:10:003,1822-112,3025

Voltage_1
-308,7179
149,28955
155,66266
-315,321

221,56204
91,603124
-307,4039
263,74302
36,939103
-279,4149
285,62198
-23,7037

-229,3173
295,57593
-97,28968
-160,9875
300,89784
-164,5026
-98,04525
290,94389
-223,8641
-43,08573
267,42236
-258,029

11,93954

220,4451

-274,3559
70,709894
166,37212
-283,7512
137,00325
115,0259

-283,0614
194,72264
74,323502

Time Voltage 0
16:10:003,1823-104,6154
16:10:003,1824-110,43
16:10:003,1825-107,4406
16:10:003,1826-103,9913
16:10:003,1827-112,9595
16:10:003,1828-112,4011
16:10:003,1829-110,8899
16:10:003,1830-118,3142
16:10:003,1831-124,8187
16:10:003,1832-115,2591
16:10:003,1833-122,8477
16:10:003,1834-119,9239
16:10:003,1835-114,9306
16:10:003,1836-115,4891
16:10:003,1837-114,3393
16:10:003,1838-114,0436
16:10:003,1839-113,3866
16:10:003,1840-117,0002
16:10:003,1841-114,1093
16:10:003,1842-121,8621
16:10:003,1843-120,2196
16:10:003,1844-122,2563
16:10:003,1845-128,6623
16:10:003,1846-122,782
16:10:003,1847-121,6979
16:10:003,1848-125,64
16:10:003,1849-121,238
16:10:003,1850-116,606
16:10:003,1851-120,6138
16:10:003,1852-115,292
16:10:003,1853-110,5286
16:10:003,1854-113,6494
16:10:003,1855-107,1449
16:10:003,1856-107,0135
16:10:003,1857-106,1266

25 (58)

Voltage_1
-267,06297
232,435787
33,621157
-240,19095
256,712847
-18,841768
-209,63964
289,892648
-90,456701
-160,4619
302,146195
-171,36838
-106,65218
304,150128
-234,01499
-60,266745
308,486506
-265,55183
-21,666946
291,732322
-282,79855
23,043155
259,538056
-284,60535
69,2316
232,402935
-289,20448
117,25977
182,272054
-300,73515
173,665061
125,702487
-309,14498
226,686826
77,444345

189



Time Voltage 0
16:10:003,1858-106,48793
16:10:003,1859-110,23292
16:10:003,1860-111,08705
16:10:003,1861-112,72959
16:10:003,1862-114,27358
16:10:003,1863-124,4245
16:10:003,1864-119,89108
16:10:003,1865-126,297
16:10:003,1866-125,77138
16:10:003,1867-126,98687
16:10:003,1868-125,80424
16:10:003,1869-121,66503
16:10:003,1870-121,33652
16:10:003,1871-124,75301
16:10:003,1872-120,4824
16:10:003,1873-114,24073
16:10:003,1874-120,02248
16:10:003,1875-117,03305
16:10:003,1876-115,52191
16:10:003,1877-116,90165
16:10:003,1878-116,8688
16:10:003,1879-118,18283
16:10:003,1880-116,96735
16:10:003,1881-118,44564
16:10:003,1882-112,72959
16:10:003,1883-120,58095
16:10:003,1884-117,13161
16:10:003,1885-116,70455
16:10:003,1886-119,52972
16:10:003,1887-116,63884
16:10:003,1888-116,8688
16:10:003,1889-118,11713
16:10:003,1890-116,24463
16:10:003,1891-113,1238
16:10:003,1892-118,47849

Voltage_1 Time Voltage 0

-301,29361 16:10:003,1893-112,63104
265,976904 16:10:003,1894-116,27748
30,23751 16:10:003,1895-117,49297
-281,05746 16:10:003,1896-118,44564
286,607516 16:10:003,1897-121,50077
-27,612959 16:10:003,1898-120,6138

-239,99385 16:10:003,1899-123,20902
297,481305 16:10:003,1900-126,2313

-98,373761 16:10:003,1901-126,69121
-184,80438 16:10:003,1902-123,70178
303,788763 16:10:003,1903-129,48353
-161,02036 16:10:003,1904-128,39945
-121,27082 16:10:003,1905-124,95011
313,742725 16:10:003,1906-127,47963
-208,58841 16:10:003,1907-124,4245

-65,29293 16:10:003,1908-122,22349
294,853198 16:10:003,1909-121,13941
-243,18038 16:10:003,1910-121,20511
-23,572298 16:10:003,1911-111,41556
273,926914 16:10:003,1912-113,87937
-261,80683 16:10:003,1913-110,75854
16,702924 16:10:003,1914-106,88214
241,042806 16:10:003,1915-108,68893
-263,25227 16:10:003,1916-105,27244
66,89918 16:10:003,1917-104,28692
199,584605 16:10:003,1918-105,04249
-276,09697 16:10:003,1919-109,64161
121,267596 16:10:003,1920-105,04249
151,950486 16:10:003,1921-112,66389
-291,04413 16:10:003,1922-112,36823
175,964639 16:10:003,1923-113,1895

110,853819 16:10:003,1924-119,89108
-300,73515 16:10:003,1925-117,95288
235,096735 16:10:003,1926-118,24854
71,334062 16:10:003,1927-120,08818

26 (58)

Voltage_1
-310,59042
266,206863
34,968046
-312,88999
282,238292
7,70177
-288,64601
296,857129
-24,886335
-254,8753
298,33544
-54,977753
-234,11354
301,949087
-96,402709
-199,12736
313,808428
-143,3466
-145,31765
313,677022
-193,0171
-101,52744
308,585061
-227,67477
-53,532314
293,079226
-247,451
-10,169129
265,484135
-263,12087
36,019276
233,125662
-269,29684
76,688773
193,112929

190



Time Voltage 0
16:10:003,1928-120,2524
16:10:003,1929-117,1973
16:10:003,1930-120,4824
16:10:003,1931-117,4273
16:10:003,1932-115,7519
16:10:003,1933-117,4601
16:10:003,1934-117,6572
16:10:003,1935-110,7914
16:10:003,1936-113,3866
16:10:003,1937-112,8281
16:10:003,1938-105,5681
16:10:003,1939-110,2986
16:10:003,1940-105,8638
16:10:003,1941-106,5208
16:10:003,1942-105,8966
16:10:003,1943-108,2947
16:10:003,1944-107,7363
16:10:003,1945-108,7546
16:10:003,1946-108,4918
16:10:003,1947-109,8716
16:10:003,1948-112,861
16:10:003,1949-111,3499
16:10:003,1950-120,0225
16:10:003,1951-118,15
16:10:003,1952-119,3655
16:10:003,1953-122,0264
16:10:003,1954-124,8516
16:10:003,1955-120,4824
16:10:003,1956-129,7792
16:10:003,1957-122,0592
16:10:003,1958-119,9239
16:10:003,1959-125,0815
16:10:003,1960-121,1723
16:10:003,1961-116,8359
16:10:003,1962-124,0303

Voltage_1
-279,8091
119,46079
157,53517
-282,043

156,25398
123,23866
-283,2913
184,86729
100,04583
-280,7618
205,79347
74,553459
-272,352

228,29654
41,932447
-259,9015
244,19652
13,71349

-244,1331
259,24239
-19,99155
-237,4972
285,12921
-53,72942
-214,3373
301,39061
-102,4473
-184,5744
313,90698
-145,0548
-144,2007
324,15661
-187,2025
-115,1606
335,81886

Time Voltage 0
16:10:003,1963-122,3877
16:10:003,1964-113,8794
16:10:003,1965-125,2786
16:10:003,1966-118,1828
16:10:003,1967-118,7084
16:10:003,1968-122,782

16:10:003,1969-124,2931
16:10:003,1970-116,7702
16:10:003,1971-127,5453
16:10:003,1972-123,9646
16:10:003,1973-119,7597
16:10:003,1974-127,3811
16:10:003,1975-127,1511
16:10:003,1976-122,782

16:10:003,1977-127,0854
16:10:003,1978-128,3338
16:10:003,1979-123,1105
16:10:003,1980-126,6912
16:10:003,1981-123,6032
16:10:003,1982-126,1984
16:10:003,1983-122,7163
16:10:003,1984-121,4679
16:10:003,1985-121,1723
16:10:003,1986-121,6979
16:10:003,1987-117,2302
16:10:003,1988-120,8109
16:10:003,1989-119,0041
16:10:003,1990-115,6205
16:10:003,1991-117,4601
16:10:003,1992-116,0475
16:10:003,1993-114,9963
16:10:003,1994-114,1093
16:10:003,1995-113,9779
16:10:003,1996-110,8571
16:10:003,1997-116,0475

27 (58)

Voltage_1
-213,9431
-88,978412
335,720309
-245,41424
-66,738369
336,837257
-262,20104
-46,896434
330,398379
-271,46499
-20,944226
307,238155
-282,79855
5,2051
285,753382
-288,02185
31,847206
258,026898
-296,79304
65,979353
229,052112
-298,30418
101,852639
193,178631
-293,77075
139,861292
156,845298
-294,52633
171,56259
118,081046
-293,21229
203,231083
86,281262
-299,97958
229,741988

191



Time Voltage 0

16:10:003,1998-111,0542

16:10:003,1999-112,46678
16:10:003,2000-116,44174
16:10:003,2001-115,78472
16:10:003,2002-112,66389
16:10:003,2003-118,6756

16:10:003,2004-117,32871
16:10:003,2005-113,87937
16:10:003,2006-121,56647
16:10:003,2007-119,26691
16:10:003,2008-118,24854
16:10:003,2009-121,43507
16:10:003,2010-125,90279
16:10:003,2011-121,43507
16:10:003,2012-128,00524
16:10:003,2013-126,03419
16:10:003,2014-125,80424
16:10:003,2015-129,97629
16:10:003,2016-128,92507
16:10:003,2017-125,18007
16:10:003,2018-130,79757
16:10:003,2019-130,00915
16:10:003,2020-124,88441
16:10:003,2021-131,94735
16:10:003,2022-129,15502
16:10:003,2023-123,27472
16:10:003,2024-128,26805
16:10:003,2025-128,59656
16:10:003,2026-120,38384
16:10:003,2027-127,87384
16:10:003,2028-124,4245

16:10:003,2029-120,35099
16:10:003,2030-123,04476
16:10:003,2031-122,88051
16:10:003,2032-113,51801

Voltage_1 Time

62,004385
-308,0609

Voltage 0
16:10:003,2033-120,44954
16:10:003,2034-114,43784

257,599831 16:10:003,2035-109,21455

49,389614
-309,7363
278,92031
32,504225
-301,45787

16:10:003,2036-112,33538
16:10:003,2037-113,22235
16:10:003,2038-107,5063
16:10:003,2039-109,116
16:10:003,2040-109,21455

286,673219 16:10:003,2041-102,74293

15,520291
-289,76294

16:10:003,2042 -109,64161
16:10:003,2043 -104,48402

293,966212 16:10:003,2044-103,79415

0,310313
-284,6382

16:10:003,2045-104,41832
16:10:003,2046-108,72179

295,838738 16:10:003,2047-103,46565

-17,921943
-272,22056

16:10:003,2048-113,32091
16:10:003,2049-108,52468

303,295992 16:10:003,2050-107,60486

-38,683712
-250,70323

16:10:003,2051-113,28806
16:10:003,2052-113,55086

305,726992 16:10:003,2053-109,60876

-51,495559
-235,92034
311,70594

-63,781789
-223,99547

16:10:003,2054-117,75577
16:10:003,2055-115,39051
16:10:003,2056-115,81757
16:10:003,2057-120,77805
16:10:003,2058-120,05533

312,494373 16:10:003,2059-119,85823

-90,358149
-203,89074

16:10:003,2060-126,09989
16:10:003,2061-124,22739

315,418145 16:10:003,2062-121,56647

-114,27358
-184,83724

16:10:003,2063-129,45068
16:10:003,2064 -125,34432

321,035731 16:10:003,2065-126,06704

-138,78033
-157,04541

16:10:003,2066-127,44678
16:10:003,2067-128,72796

28 (58)

Voltage_1
321,167137
-170,97417
-123,73463
317,68489
-191,96587
-101,92166
309,373493
-209,34398
-71,074685
297,054237
-227,87187
-43,217135
286,311854
-244,29731
-27,28445
284,932099
-255,40091
-13,421369
284,96495
-262,66096
-2,514866
278,953162
-276,09697
6,453435
275,668032
-283,61983
15,684546
276,226504
-289,53299
27,970795
275,832289
-293,44225
30,270361
271,200257
-296,62878

192



Time Voltage 0
16:10:003,2068-124,983

16:10:003,2069-129,812

16:10:003,2070-126,5927
16:10:003,2071-126,0342
16:10:003,2072-126,8883
16:10:003,2073-127,2168
16:10:003,2074-124,2931
16:10:003,2075-127,7424
16:10:003,2076-122,4206
16:10:003,2077-124,3916
16:10:003,2078-124,5231
16:10:003,2079-125,1801
16:10:003,2080-120,9423
16:10:003,2081-122,552

16:10:003,2082-122,8477
16:10:003,2083-123,1762
16:10:003,2084-120,8438
16:10:003,2085-121,1723
16:10:003,2086-120,8109
16:10:003,2087-119,2012
16:10:003,2088-118,577

16:10:003,2089-117,9857
16:10:003,2090-116,8359
16:10:003,2091-115,8833
16:10:003,2092-118,6099
16:10:003,2093-115,0949
16:10:003,2094-115,5219
16:10:003,2095-115,9818
16:10:003,2096-115,7519
16:10:003,2097-113,0252
16:10:003,2098-117,0002
16:10:003,2099-113,8465
16:10:003,2100-113,5837
16:10:003,2101-114,6021
16:10:003,2102-117,2302

Voltage_1
42,162404
265,54984
-304,0859
53,00322

258,05975
-303,5932
71,235509
247,94156
-309,7363
93,607036
230,76038
-311,2474
111,01807
201,65423
-310,2948
130,03883
182,46916
-310,8532
143,80342
168,67169
-305,2029
160,72173
146,72717
-302,1477
172,77808
126,68802
-294,9862
187,46253
114,13892
-298,2385
201,48997
98,698942
-293,6722
218,80254
90,48619

Time Voltage 0
16:10:003,2103-110,9885
16:10:003,2104-115,8833
16:10:003,2105-116,7045
16:10:003,2106-114,7992
16:10:003,2107-112,3354
16:10:003,2108-119,7268
16:10:003,2109-114,3064
16:10:003,2110-116,9345
16:10:003,2111-117,2959
16:10:003,2112-117,493

16:10:003,2113-116,5731
16:10:003,2114-118,4785
16:10:003,2115-117,0988
16:10:003,2116-119,4969
16:10:003,2117-119,3983
16:10:003,2118-117,3616
16:10:003,2119-118,2814
16:10:003,2120-120,9423
16:10:003,2121-117,4273
16:10:003,2122-119,4312
16:10:003,2123-122,6506
16:10:003,2124-118,7413
16:10:003,2125-119,8582
16:10:003,2126-123,3404
16:10:003,2127-120,4824
16:10:003,2128-120,5809
16:10:003,2129-124,2931
16:10:003,2130-118,807

16:10:003,2131-122,1249
16:10:003,2132-123,439

16:10:003,2133-120,4495
16:10:003,2134-120,0553
16:10:003,2135-123,4061
16:10:003,2136-118,9056
16:10:003,2137-121,2708

29 (58)

Voltage_1
-298,92835
230,267607
84,441607
-305,03862
244,36078
81,025103
-317,39056
250,306854
77,115836
-322,54816
253,066358
69,92147
-324,74917
257,337021
75,670392
-323,82934
260,260783
72,615251
-327,70575
261,640536
79,054044
-329,31545
261,312024
83,094716
-328,69128
255,563053
91,340316
-327,14729
256,975657
86,609772
-327,6072
255,103136
88,810789
-323,46798
253,164912

193



Time Voltage 0

16:10:003,2138-121,66503
16:10:003,2139-120,15389
16:10:003,2140-119,69397
16:10:003,2141-124,3588

16:10:003,2142-118,77415
16:10:003,2143-121,92783
16:10:003,2144-120,35099
16:10:003,2145-120,25244
16:10:003,2146-119,23406
16:10:003,2147-121,40222
16:10:003,2148-116,04753
16:10:003,2149-119,26691
16:10:003,2150-117,65722
16:10:003,2151-117,95288
16:10:003,2152-115,71902
16:10:003,2153-120,28529
16:10:003,2154-115,1277

16:10:003,2155-118,54419
16:10:003,2156-117,16446
16:10:003,2157-117,13161
16:10:003,2158-114,10933
16:10:003,2159-119,23406
16:10:003,2160-112,03972
16:10:003,2161-113,71512
16:10:003,2162-113,35376
16:10:003,2163-114,73349
16:10:003,2164-111,80977
16:10:003,2165-114,47069
16:10:003,2166-110,06867
16:10:003,2167-110,69284
16:10:003,2168-109,83871
16:10:003,2169-111,21845
16:10:003,2170-105,53525
16:10:003,2171-111,71121
16:10:003,2172-107,90051

Voltage_1 Time Voltage 0
84,047395 16:10:003,2173-107,93336
-324,125  16:10:003,2174-108,19617
256,384335 16:10:003,2175-108,26187
86,314113 16:10:003,2176-104,91108
-322,2525 16:10:003,2177-111,2513
250,898176 16:10:003,2178-106,29082
81,320762 16:10:003,2179-107,53915
-320,08434 16:10:003,2180-108,16332
253,000656 16:10:003,2181-109,83871
79,612511 16:10:003,2182-105,6338
-310,98463 16:10:003,2183-112,53249
248,237226 16:10:003,2184-107,572

71,169807 16:10:003,2185-108,06477
-306,1884 16:10:003,2186-111,317

250,503961 16:10:003,2187-111,97402
72,056784 16:10:003,2188-107,34205
-304,48015 16:10:003,2189-115,62047
249,255614 16:10:003,2190-110,82424
67,819008 16:10:003,2191-112,43393
-300,24238 16:10:003,2192-114,70064
246,561813 16:10:003,2193-114,9963
65,617992 16:10:003,2194-111,317

-291,10983 16:10:003,2195-117,95288
240,779996 16:10:003,2196-114,30643
60,13188 16:10:003,2197-114,63494
-289,43444 16:10:003,2198-116,08038
239,761608 16:10:003,2199-117,82147
59,409158 16:10:003,2200-114,40498
-284,47395 16:10:003,2201-118,41279
234,932479 16:10:003,2202-116,40889
61,380217 16:10:003,2203-115,91612
-281,38596 16:10:003,2204-117,65722
227,968023 16:10:003,2205-117,52582
64,665314 16:10:003,2206-115,75187
-282,04298 16:10:003,2207-118,14998

30 (58)

Voltage_1
216,338701
83,88314
-287,59478
209,144293
99,323111
-290,48566
204,479428
112,299264
-301,75353
201,621377
121,793213
-311,64165
203,953809
128,856188
-311,70735
203,98666
138,185887
-319,16451
198,172005
143,113547
-320,31429
194,229868
149,289549
-321,69403
185,097251
158,027937
-322,08824
180,10388
157,50232
-318,50749
172,383868
157,50232
-309,21068
167,160542
160,031854

194



Time Voltage 0
16:10:003,2208-117,0659
16:10:003,2209-118,15

16:10:003,2210-120,3838
16:10:003,2211-118,4128
16:10:003,2212-118,8727
16:10:003,2213-121,1723
16:10:003,2214-120,6466
16:10:003,2215-118,7742
16:10:003,2216-122,4534
16:10:003,2217-118,8399
16:10:003,2218-120,3181
16:10:003,2219-120,5481
16:10:003,2220-120,2196
16:10:003,2221-116,4746
16:10:003,2222-120,8766
16:10:003,2223-117,5915
16:10:003,2224-116,9674
16:10:003,2225-120,3838
16:10:003,2226-119,2669
16:10:003,2227-114,0436
16:10:003,2228-121,4022
16:10:003,2229-116,0475
16:10:003,2230-113,7808
16:10:003,2231-118,9384
16:10:003,2232-117,3616
16:10:003,2233-110,6928
16:10:003,2234-119,7925
16:10:003,2235-114,4707
16:10:003,2236-110,7257
16:10:003,2237-116,4746
16:10:003,2238-116,3432
16:10:003,2239-106,4879
16:10:003,2240-115,0292
16:10:003,2241-112,6639
16:10:003,2242-108,7218

Voltage_1
-307,4367
152,70606
172,15391
-304,6116
142,39082
185,52432
-301,5893
127,47644
190,7805

-295,0519
117,02981
195,83957
-289,0402
103,49519
194,55838
-284,1126
93,311377
206,18769
-276,3269
73,60078

224,35439
-272,8119
45,611754
245,93764
-269,7567
28,233603
267,02815
-267,1287
7,537516

287,92157
-266,6359
-13,81558
293,07923
-262,431

-36,05564

Time Voltage 0
16:10:003,2243-109,9701
16:10:003,2244-111,8755
16:10:003,2245-104,2869
16:10:003,2246-112,0726
16:10:003,2247-107,7691
16:10:003,2248-104,9768
16:10:003,2249-106,8164
16:10:003,2250-109,8387
16:10:003,2251-101,2318
16:10:003,2252-109,2145
16:10:003,2253-107,4735
16:10:003,2254 -106,0609
16:10:003,2255-107,1121
16:10:003,2256-109,4445
16:10:003,2257-105,4367
16:10:003,2258-111,6784
16:10:003,2259-110,0358
16:10:003,2260-106,8493
16:10:003,2261-112,1054
16:10:003,2262-110,8899
16:10:003,2263-111,9412
16:10:003,2264-115,1934
16:10:003,2265-114,405

16:10:003,2266-112,0069
16:10:003,2267-121,008

16:10:003,2268-115,9818
16:10:003,2269-117,9857
16:10:003,2270-121,2051
16:10:003,2271-119,1684
16:10:003,2272-115,3577
16:10:003,2273-124,3916
16:10:003,2274-116,4417
16:10:003,2275-119,4969
16:10:003,2276-117,6901
16:10:003,2277-119,5626

31 (58)

Voltage_1
307,960885
-255,72942
-49,655909
316,830754
-246,99108
-64,405956
321,824164
-239,23828
-77,447755
324,32087
-226,45929
-93,347578
320,378703
-211,05223
-107,572
318,571877
-192,98425
-108,22902
305,825547
-180,92798
-112,89385
300,470777
-165,02816
-127,51248
297,744115
-145,61331
-145,81041
299,025318
-123,01191
-161,51312
295,674481
-98,833673
-193,70697
292,68501
-66,114202

195



Time Voltage 0
16:10:003,2278-114,10933
16:10:003,2279-119,06981
16:10:003,2280-113,48516
16:10:003,2281-112,26968
16:10:003,2282-111,0542
16:10:003,2283-112,53249
16:10:003,2284-109,64161
16:10:003,2285-112,43393
16:10:003,2286-109,116
16:10:003,2287-105,86376
16:10:003,2288-107,80196
16:10:003,2289-107,04639
16:10:003,2290-103,99126
16:10:003,2291-105,60095
16:10:003,2292-108,36043
16:10:003,2293-105,5024
16:10:003,2294-108,45898
16:10:003,2295-106,94784
16:10:003,2296-109,01744
16:10:003,2297-106,65218
16:10:003,2298-112,86099
16:10:003,2299-110,62714
16:10:003,2300-114,50354
16:10:003,2301-114,07648
16:10:003,2302-117,0002
16:10:003,2303-116,04753
16:10:003,2304-117,49297
16:10:003,2305-116,57314
16:10:003,2306-117,39441
16:10:003,2307-121,20511
16:10:003,2308-118,64275
16:10:003,2309-119,66112
16:10:003,2310-120,90946
16:10:003,2311-121,63218
16:10:003,2312-118,57704

Voltage_1 Time Voltage 0
-225,40806 16:10:003,2313-121,99353
288,052974 16:10:003,2314-118,44564
-32,704849 16:10:003,2315-120,38384
-244,19876 16:10:003,2316-118,44564
277,244894 16:10:003,2317-117,72292
-1,857847 16:10:003,2318-115,22626
-272,05631 16:10:003,2319-119,23406
270,970298 16:10:003,2320-113,97792
28,890622 16:10:003,2321-112,26968
-291,24123 16:10:003,2322-114,24073
261,73909 16:10:003,2323-113,51801
56,551124 16:10:003,2324-104,48402
-300,57089 16:10:003,2325-112,56534
248,105821 16:10:003,2326-110,33148
83,324673 16:10:003,2327-104,61543
-316,43788 16:10:003,2328-110,88994
234,96533 16:10:003,2329-111,2513
105,630506 16:10:003,2330-107,47345
-321,89114 16:10:003,2331-112,76244
217,587046 16:10:003,2332-114,60209
130,7944  16:10:003,2333-108,88604
-324,97913 16:10:003,2334-120,90946
193,769952 16:10:003,2335-119,92393
151,589124 16:10:003,2336-117,06591
-320,5114 16:10:003,2337-122,28919
173,92787 16:10:003,2338-127,34823
159,177725 16:10:003,2339-118,9384
-310,62327 16:10:003,2340-128,72796
149,61806 16:10:003,2341-128,33375
179,315453 16:10:003,2342-125,14722
-301,72067 16:10:003,2343-126,95402
125,439679 16:10:003,2344-129,81204
195,642467 16:10:003,2345-124,4245
-293,50795 16:10:003,2346-127,84099
96,432222 16:10:003,2347-127,67673

32 (58)

Voltage_1
214,9261
-288,1861
63,18702
231,187441
-273,73171
39,402924
252,672143
-265,05907
13,220726
269,853354
-246,76113
-17,757688
287,494502
-230,56564
-61,120868
297,809818
-203,43083
-98,570866
308,223696
-174,94913
-132,243
316,863606
-140,12721
-175,37619
321,364245
-106,35652
-205,89464
318,210512
-77,940518
-243,67314
314,268347
-48,144768
-267,32578
307,500966
-19,367383

196



Time Voltage 0
16:10:003,2348-127,0526
16:10:003,2349-126,7898
16:10:003,2350-122,9462
16:10:003,2351-123,5375
16:10:003,2352-123,2419
16:10:003,2353-118,6756
16:10:003,2354-117,1316
16:10:003,2355-120,9095
16:10:003,2356-114,8649
16:10:003,2357-116,5074
16:10:003,2358-114,4707
16:10:003,2359-116,2118
16:10:003,2360-114,0765
16:10:003,2361-118,2814
16:10:003,2362-115,8176
16:10:003,2363-117,1973
16:10:003,2364-116,1132
16:10:003,2365-115,949

16:10:003,2366-116,9345
16:10:003,2367-117,9857
16:10:003,2368-119,3655
16:10:003,2369-116,5731
16:10:003,2370-120,4824
16:10:003,2371-119,3655
16:10:003,2372-121,3694
16:10:003,2373-115,5876
16:10:003,2374-122,2892
16:10:003,2375-119,5297
16:10:003,2376-121,0737
16:10:003,2377-122,7163
16:10:003,2378-123,439

16:10:003,2379-120,121

16:10:003,2380-127,7096
16:10:003,2381-122,2563
16:10:003,2382-121,0409

Voltage_1
-291,964

290,87819
9,869931

-302,2463
278,09903
29,251982
-301,2279
263,44736
47,418557
-303,1004
248,30293
67,326243
-306,2212
229,67629
89,402107
-304,2502
202,17985
109,53978
-300,0124
179,70967
134,70368
-293,5408
153,72445
157,89653
-290,1572
124,97976
183,22474
-290,4528
92,325847
211,57528
-286,9378
66,702074
246,56181
-290,7813
40,684111

Time Voltage 0
16:10:003,2383-125,1472
16:10:003,2384-124,3916
16:10:003,2385-119,1027
16:10:003,2386-124,3588
16:10:003,2387-120,4167
16:10:003,2388-117,0331
16:10:003,2389-122,9462
16:10:003,2390-119,5626
16:10:003,2391-115,7519
16:10:003,2392-120,8438
16:10:003,2393-120,9423
16:10:003,2394-114,0108
16:10:003,2395-125,9356
16:10:003,2396-118,9713
16:10:003,2397-118,9713
16:10:003,2398-122,1249
16:10:003,2399-123,0448
16:10:003,2400-114,405

16:10:003,2401-127,2825
16:10:003,2402-120,4167
16:10:003,2403-121,5336
16:10:003,2404-121,3365
16:10:003,2405-124,0303
16:10:003,2406-119,3326
16:10:003,2407-128,4323
16:10:003,2408-122,4863
16:10:003,2409-123,3404
16:10:003,2410-128,5309
16:10:003,2411-124,1288
16:10:003,2412-119,8254
16:10:003,2413-128,5966
16:10:003,2414-123,4718
16:10:003,2415-121,4351
16:10:003,2416-128,0381
16:10:003,2417-124,096

33 (58)

Voltage_1
265,714094
-291,6683
20,185123
287,001732
-287,66049
0,605971
307,303858
-287,00347
-21,962604
325,667777
-278,26513
-38,453755
340,220954
-270,21666
-60,036789
346,331321
-251,82016
-77,776264
347,021202
-234,96766
-104,97679
341,305051
-217,03108
-121,27082
340,877982
-196,23649
-136,51362
337,691394
-175,50759
-133,55704
323,630991
-165,35667
-132,70292
319,031797
-152,74194

197



Time Voltage 0

16:10:003,2418-122,05924
16:10:003,2419-128,3666

16:10:003,2420-125,70568
16:10:003,2421-122,32204
16:10:003,2422-126,95402
16:10:003,2423-126,19845
16:10:003,2424-123,40612
16:10:003,2425-127,15112
16:10:003,2426-128,49801
16:10:003,2427-123,17617
16:10:003,2428-129,15502
16:10:003,2429-128,1695

16:10:003,2430-123,30757
16:10:003,2431-129,61494
16:10:003,2432-130,50191
16:10:003,2433-123,04476
16:10:003,2434-130,46906
16:10:003,2435-129,64779
16:10:003,2436-125,34432
16:10:003,2437-131,38888
16:10:003,2438-131,38888
16:10:003,2439-122,78196
16:10:003,2440-125,27862
16:10:003,2441-125,83709
16:10:003,2442-121,96068
16:10:003,2443-125,47573
16:10:003,2444-125,08152
16:10:003,2445-119,89108
16:10:003,2446-123,24187
16:10:003,2447-122,09209
16:10:003,2448-119,49687
16:10:003,2449-119,29976
16:10:003,2450-116,17893
16:10:003,2451-115,55477
16:10:003,2452-116,21178

Voltage_1 Time

-142,09826

Voltage 0
16:10:003,2453-113,87937

310,063372 16:10:003,2454-112,63104

-144,75918
-151,46076

16:10:003,2455-114,70064
16:10:003,2456 -113,09095

303,295992 16:10:003,2457-113,35376

-126,75691
-157,63672
301,78483
-114,8649
-173,76649
304,21583
-91,869289
-189,86342
306,38402
-76,922141
-216,73543

16:10:003,2458-112,33538
16:10:003,2459-107,01354
16:10:003,2460-104,91108
16:10:003,2461-105,86376
16:10:003,2462 -103,26854
16:10:003,2463-103,13714
16:10:003,2464 -103,10429
16:10:003,2465-101,36319
16:10:003,2466 -100,67332
16:10:003,2467-103,00573
16:10:003,2468-102,74293

307,533817 16:10:003,2469-97,716744

-58,22999
-243,73885

16:10:003,2470-98,012401
16:10:003,2471-98,767971

311,541683 16:10:003,2472-95,220077

-47,192092
-251,13029

16:10:003,2473-98,439463
16:10:003,2474-97,223981

298,171183 16:10:003,2475-95,055823

-31,982129
-260,32854
299,32098
-20,35291
-262,92376

16:10:003,2476-95,450034
16:10:003,2477-97,815296
16:10:003,2478-93,906043
16:10:003,2479-96,107051
16:10:003,2480-95,975647

288,250082 16:10:003,2481-91,967841

-20,254357
-260,7556

16:10:003,2482 -95,187227
16:10:003,2483-98,110954

279,807295 16:10:003,2484-92,164946

-18,644663
-254,64534

16:10:003,2485-96,566963
16:10:003,2486-98,70227

271,036001 16:10:003,2487-94,56306

34 (58)

Voltage_1

-21,43699

-239,50108
267,060996
-22,52107

-240,94652
262,396115
-24,72208

-219,46205
251,128135
-27,448705
-211,90635
247,120284
-29,81397

-204,61346
246,75892

-29,025548
-193,24706
237,65913

-30,405286
-190,09337
237,100659
-27,383003
-192,16298
237,462022
-25,510502
-198,73315
235,556652
-21,009928
-203,39797
240,122971
-14,702554
-207,60289
243,473797
-16,837863
-214,46872

198



Time Voltage 0
16:10:003,2488-95,28578
16:10:003,2489-98,50516
16:10:003,2490-91,24512
16:10:003,2491-95,15438
16:10:003,2492-97,02688
16:10:003,2493-94,136
16:10:003,2494-94,43166
16:10:003,2495-99,39214
16:10:003,2496-93,77464
16:10:003,2497-96,04135
16:10:003,2498-97,19113
16:10:003,2499-94,39881
16:10:003,2500-93,70894
16:10:003,2501-95,9428
16:10:003,2502-92,1321
16:10:003,2503-95,9428
16:10:003,2504-93,44613
16:10:003,2505-94,39881
16:10:003,2506-92,98622
16:10:003,2507-94,62876
16:10:003,2508-92,52631
16:10:003,2509-94,136
16:10:003,2510-89,40547
16:10:003,2511-89,70113
16:10:003,2512-89,37262
16:10:003,2513-89,66828
16:10:003,2514-87,69723
16:10:003,2515-90,391
16:10:003,2516-87,07306
16:10:003,2517-88,5842
16:10:003,2518-88,28854
16:10:003,2519-86,90881
16:10:003,2520-82,63819
16:10:003,2521-86,18609
16:10:003,2522-84,7735

Voltage_1
246,46326
-14,604
-209,1469
241,66698
-15,88519
-218,8379
243,70376
-15,22817
-218,7065
245,0178
-18,05335
-212,1035
238,97318
-23,638
-202,6424
235,12959
-33,39472
-190,5204
232,27153
-38,91367
-183,7203
224,84716
-45,7795
-164,2397
218,60543
-51,95547
-154,0231
216,50296
-56,6203
-146,9602
213,08643
-56,7517
-138,0905
205,99058
-55,37196

Time Voltage 0
16:10:003,2523-83,0324
16:10:003,2524-85,03631
16:10:003,2525-86,87596
16:10:003,2526-82,7039
16:10:003,2527-85,59477
16:10:003,2528-87,30302
16:10:003,2529-82,80245
16:10:003,2530-82,37539
16:10:003,2531-85,82473
16:10:003,2532-80,20723
16:10:003,2533-83,45947
16:10:003,2534-84,11648
16:10:003,2535-81,68552
16:10:003,2536-84,14933
16:10:003,2537-85,29911
16:10:003,2538-80,47004
16:10:003,2539-83,49232
16:10:003,2540-83,0324
16:10:003,2541-78,20333
16:10:003,2542 -80,30578
16:10:003,2543-84,31359
16:10:003,2544-79,41881
16:10:003,2545-81,58697
16:10:003,2546-82,67104
16:10:003,2547-79,94442
16:10:003,2548-80,79854
16:10:003,2549-83,06526
16:10:003,2550-79,156
16:10:003,2551-79,48451
16:10:003,2552-81,55411
16:10:003,2553-79,156
16:10:003,2554 -80,33863
16:10:003,2555-81,94833
16:10:003,2556-79,25455
16:10:003,2557-80,30578

35 (58)

Voltage_1
-138,25471
208,552972
-49,294549
-143,4123
209,144293
-43,085731
-155,37001
205,202153
-40,030598
-156,35554
204,807939
-38,585159
-162,99141
208,22446
-30,20818
-167,68908
207,337479
-20,944226
-173,86505
206,81186
-17,626285
-180,43522
205,793474
-16,772161
-186,54548
209,669912
-9,15075
-188,45083
204,807939
-10,070576
-190,58614
206,154837
-6,161317
-196,30219
204,413725

199



Time Voltage 0

16:10:003,2558-80,929948
16:10:003,2559-80,174378
16:10:003,2560-78,104773
16:10:003,2561-78,893194
16:10:003,2562-77,907667
16:10:003,2563-78,663237
16:10:003,2564-77,546308
16:10:003,2565-77,907667
16:10:003,2566-76,363676
16:10:003,2567-76,462229
16:10:003,2568-76,297974
16:10:003,2569-75,476702
16:10:003,2570-74,458325
16:10:003,2571-75,673808
16:10:003,2572-75,082492
16:10:003,2573-74,359773
16:10:003,2574-71,337492
16:10:003,2575-73,702755
16:10:003,2576-73,045738
16:10:003,2577-72,717229
16:10:003,2578-71,764553
16:10:003,2579-73,604202
16:10:003,2580-71,238939
16:10:003,2581-72,191615
16:10:003,2582-71,797404
16:10:003,2583-71,27179

16:10:003,2584-70,51622

16:10:003,2585-72,914334
16:10:003,2586 -69,694948
16:10:003,2587-70,089158
16:10:003,2588-71,600299
16:10:003,2589-71,403194
16:10:003,2590-69,662097
16:10:003,2591-74,031264
16:10:003,2592-70,089158

Voltage_1 Time Voltage 0
-6,325572 16:10:003,2593-70,713325
-195,25096 16:10:003,2594-71,895957
200,57014 16:10:003,2595-72,947185
-6,818336 16:10:003,2596-70,483369
-190,38903 16:10:003,2597-72,421571
198,927582 16:10:003,2598-72,323018
-10,95755 16:10:003,2599-72,585825
-186,87399 16:10:003,2600-73,14429
194,919742 16:10:003,2601-72,290167
-9,380707 16:10:003,2602-72,651527
-179,08833 16:10:003,2603 -75,77236
189,630708 16:10:003,2604 -72,158764
-9,282154 16:10:003,2605 -72,980036
-175,08053 16:10:003,2606-76,002316
186,838361 16:10:003,2607 -74,359773
-5,832808 16:10:003,2608-72,454422
-164,50255 16:10:003,2609-77,349202
182,206352 16:10:003,2610-75,673808
-5,570001 16:10:003,2611-73,735606
-165,61948 16:10:003,2612-77,283501
180,169582 16:10:003,2613-76,166571
-1,003724 16:10:003,2614-75,082492
-166,5393 16:10:003,2615-77,283501
174,650594 16:10:003,2616-78,137623
2,018561 16:10:003,2617-75,476702
-164,14119 16:10:003,2618-77,184948
170,149992 16:10:003,2619-77,776264
10,461248 16:10:003,2620-75,936615
-165,35667 16:10:003,2621-77,612009
166,470669 16:10:003,2622-77,546308
17,721303 16:10:003,2623-76,100869
-170,67851 16:10:003,2624-77,152097
160,688875 16:10:003,2625-77,480606
36,117829 16:10:003,2626-76,922141
-181,91351 16:10:003,2627-77,119246

36 (58)

Voltage_1
155,531254
41,209726
-193,41131
148,435421
52,214797
-199,94863
145,183165
64,238251
-202,60955
146,56291
78,659832
-211,44644
143,376356
86,445517
-214,56727
139,072866
93,574185
-216,83398
132,929718
99,848728
-218,83788
126,622316
107,0431
-217,65525
117,752535
108,488545
-216,34122
113,941816
113,416199
-213,51604
106,616037
109,408374
-208,1942
105,334847
113,383348

200



Time Voltage 0
16:10:003,2628-76,19942
16:10:003,2629-77,05355
16:10:003,2630-77,77626
16:10:003,2631-75,83806
16:10:003,2632-75,3453

16:10:003,2633-78,13762
16:10:003,2634-77,54631
16:10:003,2635-75,31245
16:10:003,2636-79,12315
16:10:003,2637-77,05355
16:10:003,2638-76,52793
16:10:003,2639-78,36758
16:10:003,2640-77,54631
16:10:003,2641-76,00232
16:10:003,2642 -80,33863
16:10:003,2643-77,31635
16:10:003,2644-76,62648
16:10:003,2645-79,25455
16:10:003,2646-78,07192
16:10:003,2647-75,87091
16:10:003,2648-79,55021
16:10:003,2649-76,49508
16:10:003,2650-75,70666
16:10:003,2651-77,77626
16:10:003,2652-77,44776
16:10:003,2653-75,08249
16:10:003,2654-77,2178

16:10:003,2655-75,90376
16:10:003,2656-76,92214
16:10:003,2657-77,31635
16:10:003,2658-76,49508
16:10:003,2659-73,86701
16:10:003,2660-79,0903

16:10:003,2661-75,83806
16:10:003,2662 -73,50565

Voltage_1
-203,8579
104,08651
111,08378
-199,2588
102,93672
115,91288
-199,9815
97,713412
119,16513
-197,6819
92,720059
119,23083
-196,5978
90,880402
123,53432
-195,678

83,587481
126,68802
-192,6886
81,419315
121,20189
-191,7359
77,871408
121,20189
-194,0026
71,793976
125,50538
-194,7582
66,340714
134,47372
-194,0026
59,376307
149,28955
-194,0026
46,465879

Time Voltage 0
16:10:003,2663-79,91157
16:10:003,2664 -77,38205
16:10:003,2665-72,58583
16:10:003,2666-79,71447
16:10:003,2667 -76,88929
16:10:003,2668 -73,20999
16:10:003,2669-77,94052
16:10:003,2670-78,9589

16:10:003,2671-71,7317

16:10:003,2672-78,26903
16:10:003,2673-76,46223
16:10:003,2674-73,4728

16:10:003,2675-76,26512
16:10:003,2676-77,0864

16:10:003,2677-73,3414

16:10:003,2678-76,03517
16:10:003,2679-74,22837
16:10:003,2680-73,37425
16:10:003,2681-74,22837
16:10:003,2682-75,01679
16:10:003,2683-72,12591
16:10:003,2684-75,2139

16:10:003,2685-72,84863
16:10:003,2686-71,00898
16:10:003,2687-72,55297
16:10:003,2688-73,6042

16:10:003,2689-69,26789
16:10:003,2690-72,75008
16:10:003,2691-71,7317

16:10:003,2692 -69,95776
16:10:003,2693-72,02736
16:10:003,2694 -72,58583
16:10:003,2695-69,39929
16:10:003,2696-73,83416
16:10:003,2697-71,99451

201

37 (58)

Voltage_1
170,807014
-193,27991
36,643444
175,011957
-195,64517
21,82767
189,926368
-194,26543
8,227385
202,212698
-192,65574
-3,796051
209,04574
-190,12622
-14,768256
209,308549
-187,23535
-18,841768
208,48727
-177,21583
-19,038874
202,57406
-168,70746
-17,46203
196,562299
-164,73251
-21,995455
194,525528
-157,01255
-23,966509
194,59123
-152,87335
-27,711512
190,484837
-147,32155



Time Voltage 0

16:10:003,2698-70,384816
16:10:003,2699-73,407097
16:10:003,2700-73,439948
16:10:003,2701-73,045738
16:10:003,2702-76,068018
16:10:003,2703-73,571352
16:10:003,2704-73,472799
16:10:003,2705-76,363676
16:10:003,2706-74,753983
16:10:003,2707-73,472799
16:10:003,2708-77,874816
16:10:003,2709-76,462229
16:10:003,2710-74,392624
16:10:003,2711-79,320255
16:10:003,2712-77,349202
16:10:003,2713-75,608106
16:10:003,2714-80,601439
16:10:003,2715-79,911571
16:10:003,2716-75,443852
16:10:003,2717-81,75122

16:10:003,2718-80,798544
16:10:003,2719-78,991746
16:10:003,2720-82,079728
16:10:003,2721-81,816921
16:10:003,2722-79,714465
16:10:003,2723-82,112579
16:10:003,2724-81,521264
16:10:003,2725-80,601439
16:10:003,2726-82,473939
16:10:003,2727 -83,590869
16:10:003,2728-80,27293

16:10:003,2729-83,130956
16:10:003,2730-81,455562
16:10:003,2731-80,207229
16:10:003,2732-81,159904

Voltage_1 Time

-31,587918

Voltage 0
16:10:003,2733-81,127053

187,988151 16:10:003,2734-79,156001

-148,43848
-40,260554

16:10:003,2735-82,769597
16:10:003,2736 -80,99565

194,197017 16:10:003,2737-80,207229

-143,74081
-43,907003

16:10:003,2738-80,437185
16:10:003,2739-81,0285

194,886891 16:10:003,2740-80,667141

-138,58322
-50,838541
201,71993

-134,96963
-62,139245
212,42941

-130,37051
-70,811878

16:10:003,2741-81,948325
16:10:003,2742-77,283501
16:10:003,2743 -79,484509
16:10:003,2744 -78,860343
16:10:003,2745-77,184948
16:10:003,2746-76,527931
16:10:003,2747-78,203325
16:10:003,2748-73,768457

220,379396 16:10:003,2749-74,721132

-125,41002
-83,163807

16:10:003,2750-76,396527
16:10:003,2751-73,275694

224,781456 16:10:003,2752-72,914334

-116,34319
-107,76911

16:10:003,2753-74,655431
16:10:003,2754-74,031264

226,851082 16:10:003,2755-73,439948

-96,238454
-126,78976

16:10:003,2756-73,637053
16:10:003,2757-73,308545

223,138896 16:10:003,2758-74,589729

-87,894333
-137,26919
225,70129

-68,742272
-153,39896

16:10:003,2759-74,294071
16:10:003,2760-73,439948
16:10:003,2761-74,064115
16:10:003,2762-76,790738
16:10:003,2763-76,265124

219,985182 16:10:003,2764-74,951088

-58,131438
-153,56321
216,04304

16:10:003,2765-76,527931
16:10:003,2766-78,466132
16:10:003,2767-76,790738

38 (58)

Voltage_1
-50,181523
-160,39619
210,951108
-41,771695
-165,42238
209,144293
-32,409191
-171,82829
202,738316
-28,335679
-174,1607
199,650307
-20,385761
-169,10167
194,394123
-18,316154
-163,18852
190,024922
-13,749878
-163,35277
187,495384
-9,51211
-170,05435
182,43631
-4,288815
-175,40904
178,067111
0,704524
-185,92131
183,421844
16,045906
-198,99596
182,074948
28,82492
-211,84065

202



Time Voltage 0
16:10:003,2768-78,89319
16:10:003,2769-78,76179
16:10:003,2770-77,48061
16:10:003,2771-79,05745
16:10:003,2772-81,42271
16:10:003,2773-78,63039
16:10:003,2774-80,01012
16:10:003,2775-80,92995
16:10:003,2776-80,8971

16:10:003,2777-79,91157
16:10:003,2778-81,25846
16:10:003,2779-79,94442
16:10:003,2780-81,65267
16:10:003,2781-80,9628

16:10:003,2782-81,32416
16:10:003,2783-80,92995
16:10:003,2784-81,98118
16:10:003,2785-80,14153
16:10:003,2786-81,25846
16:10:003,2787-81,71837
16:10:003,2788-80,73284
16:10:003,2789-79,91157
16:10:003,2790-80,92995
16:10:003,2791-79,71447
16:10:003,2792-78,49898
16:10:003,2793-78,99175
16:10:003,2794-79,61591
16:10:003,2795-77,94052
16:10:003,2796-78,63039
16:10:003,2797-78,99175
16:10:003,2798-77,25065
16:10:003,2799-77,64486
16:10:003,2800-76,59363
16:10:003,2801-75,90376
16:10:003,2802-76,69219

Voltage_1
178,39562
41,538236
-214,7644
175,43902
55,828403
-223,4699
160,42607
76,26171

-225,9665
141,37244
92,950016
-225,5723
127,08223
107,43731
-223,207

110,59101
122,48309
-219,4949
98,30473

132,07559
-216,834

85,624242
140,2555

-212,1363
73,173717
143,80342
-206,1246
61,15026

152,83747
-201,3284
51,590629
153,85585
-195,3167
42,228106
158,91492

Time Voltage 0
16:10:003,2803-77,1521
16:10:003,2804 -74,95109
16:10:003,2805-75,4767
16:10:003,2806-74,52403
16:10:003,2807-74,91824
16:10:003,2808-74,49118
16:10:003,2809-73,24284
16:10:003,2810-72,09306
16:10:003,2811-75,2139
16:10:003,2812-71,7974
16:10:003,2813-72,81578
16:10:003,2814-73,99841
16:10:003,2815-73,5385
16:10:003,2816-71,5346
16:10:003,2817-76,65933
16:10:003,2818-73,24284
16:10:003,2819-72,81578
16:10:003,2820-76,56078
16:10:003,2821-76,59363
16:10:003,2822-72,65153
16:10:003,2823-79,41881
16:10:003,2824 -75,96947
16:10:003,2825-74,55688
16:10:003,2826-79,12315
16:10:003,2827-78,40043
16:10:003,2828-74,58973
16:10:003,2829-79,81302
16:10:003,2830-79,87872
16:10:003,2831-78,36758
16:10:003,2832-81,06135
16:10:003,2833-81,65267
16:10:003,2834-78,72894
16:10:003,2835-82,37539
16:10:003,2836-81,48841
16:10:003,2837-79,156

39 (58)

Voltage_1
-191,99872
35,033748
158,619257
-186,61118
29,646193
158,652108
-181,7164
23,535919
165,452284
-177,15013
13,286428
173,270848
-175,04768
1,722903
186,312743
-173,14233
-10,070576
199,518903
-172,74812
-23,99936
211,378173
-169,20022
-33,099059
218,703986
-162,56435
-51,035646
223,467408
-155,46856
-71,764553
230,037648
-134,47686
-91,573631
230,234756
-117,26301
-113,68227

203



Time Voltage 0

16:10:003,2838-83,098106
16:10:003,2839-81,159904
16:10:003,2840-80,535737
16:10:003,2841-81,521264
16:10:003,2842-82,243983
16:10:003,2843-80,174378
16:10:003,2844-82,835299
16:10:003,2845-81,816921
16:10:003,2846-80,27293

16:10:003,2847-81,455562
16:10:003,2848-81,849772
16:10:003,2849-78,433281
16:10:003,2850-80,338632
16:10:003,2851-80,108676
16:10:003,2852-78,236176
16:10:003,2853-78,433281
16:10:003,2854-78,498983
16:10:003,2855-76,88929

16:10:003,2856-76,462229
16:10:003,2857-75,279597
16:10:003,2858-74,753983
16:10:003,2859-74,918238
16:10:003,2860-75,443852
16:10:003,2861-73,571352
16:10:003,2862-76,462229
16:10:003,2863-76,626483
16:10:003,2864-73,801308
16:10:003,2865-76,166571
16:10:003,2866-78,170474
16:10:003,2867-76,396527
16:10:003,2868-75,969466
16:10:003,2869-79,747316
16:10:003,2870-77,119246
16:10:003,2871-76,856439
16:10:003,2872-79,714465

Voltage_1 Time Voltage 0

227,968023 16:10:003,2873-78,597536
-97,815296 16:10:003,2874-77,414904
-131,45458 16:10:003,2875-79,911571
224,518647 16:10:003,2876-78,630387
-78,36758 16:10:003,2877-77,612009
-139,96296 16:10:003,2878-78,76179

218,671135 16:10:003,2879-79,87872

-63,42043 16:10:003,2880-79,550211
-145,64616 16:10:003,2881-80,864246
213,710606 16:10:003,2882-78,498983
-52,842445 16:10:003,2883-80,535737
-148,40563 16:10:003,2884-81,948325
205,990581 16:10:003,2885-80,141527
-44,334065 16:10:003,2886-79,353106
-149,42401 16:10:003,2887-81,948325
197,186471 16:10:003,2888-79,254553
-39,537835 16:10:003,2889-79,287404
-154,94295 16:10:003,2890-80,962799
191,010456 16:10:003,2891-80,174378
-29,124101 16:10:003,2892-78,597536
-155,00865 16:10:003,2893-80,732843
189,860666 16:10:003,2894-79,747316
-17,46203 16:10:003,2895-76,790738
-166,2765 16:10:003,2896-79,385957
190,057773 16:10:003,2897-78,170474
-1,759295 16:10:003,2898-76,462229
-180,56662 16:10:003,2899-77,349202
190,451986 16:10:003,2900-76,429378
12,892217 16:10:003,2901-73,111439
-201,26267 16:10:003,2902-76,265124
190,386284 16:10:003,2903 -74,786834
30,467467 16:10:003,2904-72,848632
-212,46481 16:10:003,2905-72,947185
183,159035 16:10:003,2906-73,14429

41,242577 16:10:003,2907-70,87758

40 (58)

Voltage_1
-213,05613
173,63221
51,951989
-222,09012
157,140958
66,636372
-220,51328
141,536696
86,54407
-220,67753
117,25977
119,920704
-221,3017
89,369256
144,558994
-217,06394
65,617992
165,255178
-212,92473
46,203071
181,54933
-206,74876
26,788161
189,630708
-203,46368
10,691205
197,514982
-192,78714
-2,711971
203,888107
-182,99759
-17,002118
200,044521
-172,0254
-29,419759

204



Time Voltage 0
16:10:003,2908-72,09306
16:10:003,2909-70,68047
16:10:003,2910-71,37034
16:10:003,2911-71,37034
16:10:003,2912-71,666
16:10:003,2913-72,55297
16:10:003,2914-72,71723
16:10:003,2915-72,42157
16:10:003,2916-72,42157
16:10:003,2917-75,3453
16:10:003,2918-72,94719
16:10:003,2919-73,93271
16:10:003,2920-77,3492
16:10:003,2921-74,78683
16:10:003,2922-73,76846
16:10:003,2923-77,90767
16:10:003,2924-76,69219
16:10:003,2925-76,92214
16:10:003,2926-77,71056
16:10:003,2927-77,61201
16:10:003,2928-75,14819
16:10:003,2929-79,0246
16:10:003,2930-78,40043
16:10:003,2931-77,44776
16:10:003,2932-77,57916
16:10:003,2933-77,31635
16:10:003,2934-73,86701
16:10:003,2935-75,18105
16:10:003,2936-76,16657
16:10:003,2937-72,35587
16:10:003,2938-72,52012
16:10:003,2939-73,57135
16:10:003,2940-72,65153
16:10:003,2941-71,7974
16:10:003,2942-74,72113

Voltage_1
200,27448
-159,6078
-38,1581

195,87243
-146,6317
-50,47718
194,09846
-131,7831
-59,28122
194,29557
-118,9713
-68,15096
197,94205
-108,3276
-83,65657
196,89081
-95,74569
-103,4656
201,81848
-79,91157
-115,719

201,26001
-61,15372
-144,2007
201,45712
-36,71266
-162,0716
199,94597
-13,12571
-181,5193
194,06561
9,672826

-197,7476
182,92908
32,504225

Time Voltage 0
16:10:003,2943-71,63315
16:10:003,2944 -70,68047
16:10:003,2945-73,73561
16:10:003,2946-73,63705
16:10:003,2947-70,87758
16:10:003,2948-75,4767

16:10:003,2949-74,16267
16:10:003,2950-72,55297
16:10:003,2951-75,14819
16:10:003,2952 -75,96947
16:10:003,2953-73,96556
16:10:003,2954-77,1521

16:10:003,2955-77,84197
16:10:003,2956 -76,19942
16:10:003,2957-76,46223
16:10:003,2958-77,90767
16:10:003,2959-77,02069
16:10:003,2960-78,72894
16:10:003,2961-78,72894
16:10:003,2962 -75,57526
16:10:003,2963-78,17047
16:10:003,2964-77,44776
16:10:003,2965-74,52403
16:10:003,2966 -74,58973
16:10:003,2967 -76,10087
16:10:003,2968-74,26122
16:10:003,2969-75,4767

16:10:003,2970-74,95109
16:10:003,2971-74,29407
16:10:003,2972-75,37815
16:10:003,2973-74,58973
16:10:003,2974-74,12982
16:10:003,2975-75,87091
16:10:003,2976-74,85254
16:10:003,2977-74,16267

41 (58)

Voltage_1
-206,88017
173,533657
55,237086
-214,23876
158,42215
73,732184
-219,95481
144,099079
88,383726
-214,46872
127,04938
104,053658
-212,49766
104,973486
116,011431
-209,08117
89,17215
135,360696
-201,39407
71,399764
141,733802
-196,99206
53,528835
150,636443
-192,91855
36,544892
166,963435
-189,37065
21,663415
175,504723
-180,46807
7,898876
187,166873
-172,41961
-11,154656

205



Time Voltage 0

16:10:003,2978-76,725036
16:10:003,2979-74,162667
16:10:003,2980-74,62258

16:10:003,2981-75,246746
16:10:003,2982-75,01679

16:10:003,2983-72,651527
16:10:003,2984-77,25065

16:10:003,2985-77,25065

16:10:003,2986-75,936615
16:10:003,2987-76,790738
16:10:003,2988-78,860343
16:10:003,2989-76,757887
16:10:003,2990-79,057448
16:10:003,2991-78,958895
16:10:003,2992-78,531834
16:10:003,2993-80,699992
16:10:003,2994-79,254553
16:10:003,2995-78,531834
16:10:003,2996-79,353106
16:10:003,2997-79,944422
16:10:003,2998-77,973369
16:10:003,2999-80,338632
16:10:003,3000-79,780167
16:10:003,3001-77,414904
16:10:003,3002-78,663237
16:10:003,3003 -80,470036
16:10:003,3004-78,466132
16:10:003,3005-79,944422
16:10:003,3006-79,484509
16:10:003,3007-77,710562
16:10:003,3008-79,12315

16:10:003,3009-81,225606
16:10:003,3010-79,681615
16:10:003,3011-78,991746
16:10:003,3012-82,539641

Voltage_1 Time Voltage 0

190,287731 16:10:003,3013-80,042974
-159,37782 16:10:003,3014-80,042974
-30,602391 16:10:003,3015-82,243983
190,649093 16:10:003,3016-80,831395
-131,55314 16:10:003,3017-79,583062
-54,550691 16:10:003,3018-80,765693
193,277184 16:10:003,3019-79,615913
-107,40775 16:10:003,3020-77,776264
-90,42385 16:10:003,3021-79,813018
196,200936 16:10:003,3022-78,728939
-85,200562 16:10:003,3023-75,443852
-119,29976 16:10:003,3024-77,382053
199,913117 16:10:003,3025-77,283501
-62,3035  16:10:003,3026-73,637053
-154,61444 16:10:003,3027-76,166571
201,752781 16:10:003,3028-73,209992
-31,128006 16:10:003,3029-72,257316
-171,82829 16:10:003,3030-72,421571
204,216618 16:10:003,3031-71,63315

-13,09286 16:10:003,3032-68,413764
-187,76096 16:10:003,3033-72,454422
203,066828 16:10:003,3034-70,253413
5,993522 16:10:003,3035-70,779027
-209,50824 16:10:003,3036-73,735606
201,062907 16:10:003,3037-72,257316
27,248075 16:10:003,3038-71,27179

-220,90749 16:10:003,3039-74,786834
188,907983 16:10:003,3040-74,294071
49,159658 16:10:003,3041-74,228369
-222,55003 16:10:003,3042-76,626483
166,569222 16:10:003,3043-74,62258

76,721624 16:10:003,3044-75,673808
-223,1085 16:10:003,3045-76,462229
143,047845 16:10:003,3046-76,429378
101,031364 16:10:003,3047 -74,62258

42 (58)

Voltage_1

-221,99157
113,021987
128,429124
-217,16249
85,032925

151,227762
-210,26381
58,193673

166,273562
-201,62403
35,165152

182,009245
-193,41131
12,990769

193,671398
-181,22364
-7,212546

192,948673
-164,5354

-20,320059
196,529448
-147,02589
-43,808451
198,369112
-126,03419
-67,034027
198,631922
-102,71008
-96,337007
197,350727
-77,25065

-117,03305
195,051146
-56,620297
-135,16673

206



Time Voltage 0
16:10:003,3048-75,3453

16:10:003,3049-74,45833
16:10:003,3050-71,10754
16:10:003,3051-71,96166
16:10:003,3052-70,74618
16:10:003,3053-71,37034
16:10:003,3054-69,7935

16:10:003,3055-70,41767
16:10:003,3056-69,26789
16:10:003,3057-71,4689

16:10:003,3058-72,15876
16:10:003,3059-72,22447
16:10:003,3060-71,7317

16:10:003,3061-74,78683
16:10:003,3062-74,39262
16:10:003,3063-75,4767

16:10:003,3064-77,44776
16:10:003,3065-77,2835

16:10:003,3066-77,18495
16:10:003,3067-79,97727
16:10:003,3068-78,30188
16:10:003,3069-77,1521

16:10:003,3070-81,61982
16:10:003,3071-78,9589

16:10:003,3072-74,91824
16:10:003,3073-78,86034
16:10:003,3074-79,55021
16:10:003,3075-77,71056
16:10:003,3076-80,04297
16:10:003,3077-78,07192
16:10:003,3078-76,62648
16:10:003,3079-81,12705
16:10:003,3080-79,12315
16:10:003,3081-78,53183
16:10:003,3082-79,41881

Voltage_1
189,95922
-34,93871
-148,2414
183,75036
-13,38852
-168,7075
169,72293
16,702924
-179,1212
151,35917
52,641859
-196,8935
126,52376
91,80023

-204,7777
98,370432
127,67355
-210,001

71,958231
159,21058
-207,1101
46,794389
185,16295
-208,6541
25,966888
201,26001
-205,1062
4,548082

212,29801
-196,1051
-18,1519

225,50418
-182,0449
-43,57849
220,5765

Time Voltage 0
16:10:003,3083-79,05745
16:10:003,3084 -78,17047
16:10:003,3085-81,61982
16:10:003,3086 -80,04297
16:10:003,3087-77,61201
16:10:003,3088-80,01012
16:10:003,3089-80,27293
16:10:003,3090-79,12315
16:10:003,3091-79,156
16:10:003,3092-79,74732
16:10:003,3093-77,31635
16:10:003,3094 -79,68162
16:10:003,3095-77,80912
16:10:003,3096-76,92214
16:10:003,3097-75,67381
16:10:003,3098-73,70276
16:10:003,3099-73,37425
16:10:003,3100-72,91433
16:10:003,3101-72,65153
16:10:003,3102-72,52012
16:10:003,3103-73,43995
16:10:003,3104-71,69885
16:10:003,3105-72,42157
16:10:003,3106-74,58973
16:10:003,3107-75,01679
16:10:003,3108-74,42547
16:10:003,3109-76,36368
16:10:003,3110-78,33473
16:10:003,3111-76,52793
16:10:003,3112-76,88929
16:10:003,3113-77,48061
16:10:003,3114-76,98784
16:10:003,3115-77,1521
16:10:003,3116-78,10477
16:10:003,3117-75,83806

43 (58)

Voltage_1

-156,45409
-62,073544
217,784153
-125,86994
-85,463369
212,922178
-99,063629
-112,72959
207,140372
-68,873676
-136,15226
201,194312
-44,301214
-151,19795
193,572845
-22,948131
-165,84944
183,88176

-2,909077

-179,6468

174,486339
20,973546

-187,95807
158,914916
47,779917

-196,56499
136,017717
79,481107

-203,85789
108,882758
111,642244
-204,1864

69,954321

154,611424
-199,42302

207



Time Voltage 0

16:10:003,3118-73,89986

16:10:003,3119-76,002316
16:10:003,3120-75,542404
16:10:003,3121-70,614773
16:10:003,3122-74,852536
16:10:003,3123-73,209992
16:10:003,3124-70,614773
16:10:003,3125-73,341395
16:10:003,3126-73,867009
16:10:003,3127-72,38872

16:10:003,3128-74,983939
16:10:003,3129-76,593632
16:10:003,3130-73,439948
16:10:003,3131-78,498983
16:10:003,3132-80,699992
16:10:003,3133-76,659334
16:10:003,3134-79,353106
16:10:003,3135-80,962799
16:10:003,3136-78,630387
16:10:003,3137-80,535737
16:10:003,3138-81,192755
16:10:003,3139-77,25065

16:10:003,3140-78,531834
16:10:003,3141-79,550211
16:10:003,3142-77,283501
16:10:003,3143-77,184948
16:10:003,3144-78,40043

16:10:003,3145-76,954992
16:10:003,3146-78,926044
16:10:003,3147-78,433281
16:10:003,3148-77,579159
16:10:003,3149-78,498983
16:10:003,3150-78,269027
16:10:003,3151-77,874816
16:10:003,3152-76,13372

Voltage_1 Time Voltage 0
28,036497 16:10:003,3153-76,922141
184,308824 16:10:003,3154-77,513457
-188,94359 16:10:003,3155-77,152097
-6,752634 16:10:003,3156-75,706659
202,179846 16:10:003,3157-76,396527
-168,18185 16:10:003,3158-73,867009
-38,946519 16:10:003,3159-74,524027
210,096977 16:10:003,3160-74,786834
-144,39782 16:10:003,3161-73,702755
-77,480606 16:10:003,3162-73,702755
213,874862 16:10:003,3163-70,319115
-109,3788 16:10:003,3164-72,585825
-110,10152 16:10:003,3165-73,341395
218,112664 16:10:003,3166-73,045738
-70,549071 16:10:003,3167-70,187711
-145,05484 16:10:003,3168-75,213895
215,714528 16:10:003,3169-72,224466
-41,443187 16:10:003,3170-73,242843
-176,19746 16:10:003,3171-76,626483
212,659369 16:10:003,3172-74,031264
-15,786634 16:10:003,3173-75,345299
-192,22868 16:10:003,3174-78,794641
206,581902 16:10:003,3175-80,010123
5,139398 16:10:003,3176-74,852536
-207,63574 16:10:003,3177-79,944422
194,952593 16:10:003,3178-79,221702
30,467467 16:10:003,3179-77,612009
-212,10345 16:10:003,3180-77,382053
175,99749 16:10:003,3181-77,283501
54,218706 16:10:003,3182-73,078588
-210,82227 16:10:003,3183-73,89986
148,533974 16:10:003,3184-75,213895
74,224949 16:10:003,3185-70,614773
-202,28104 16:10:003,3186-71,370343
117,752535 16:10:003,3187-73,111439

44 (58)

Voltage_1
97,122094
-197,38627
86,281262
120,676278
-192,52434
56,879634
143,672015
-187,59671
33,916816
159,63764
-179,35114
9,245764
180,39954
-168,60891
-17,330627
194,197017
-154,71299
-47,060689
203,296786
-132,14445
-80,371483
218,441176
-95,450034
-122,45345
214,9261
-54,977753
-161,74308
207,041818
-7,475354
-195,80942
197,909196
32,734182
-213,6803
175,898937
61,872981

208



Time Voltage 0
16:10:003,3188-73,14429
16:10:003,3189-72,12591
16:10:003,3190-75,01679
16:10:003,3191-75,67381
16:10:003,3192-75,83806
16:10:003,3193-77,71056
16:10:003,3194-77,80912
16:10:003,3195-77,80912
16:10:003,3196-78,69609
16:10:003,3197-78,59754
16:10:003,3198-75,60811
16:10:003,3199-76,98784
16:10:003,3200-76,79074
16:10:003,3201-76,10087
16:10:003,3202-76,65933
16:10:003,3203-75,24675
16:10:003,3204-75,83806
16:10:003,3205-76,79074
16:10:003,3206-76,13372
16:10:003,3207-74,95109
16:10:003,3208-77,84197
16:10:003,3209-75,4767

16:10:003,3210-75,60811
16:10:003,3211-78,13762
16:10:003,3212-77,0864

16:10:003,3213-76,03517
16:10:003,3214-78,10477
16:10:003,3215-79,05745
16:10:003,3216-76,59363
16:10:003,3217-77,84197
16:10:003,3218-77,48061
16:10:003,3219-75,96947
16:10:003,3220-77,94052
16:10:003,3221-77,57916
16:10:003,3222-73,4071

Voltage_1
-218,9364
148,00836
93,377079
-215,3885
112,10216
123,73143
-212,4977
80,23668

151,49057
-205,1719
46,400177
175,93179
-198,6346
21,006397
185,68857
-185,2643
0,967332

197,15362
-168,9703
-29,48546
198,43482
-142,164

-59,05126
199,74886
-105,6338
-91,44223
197,38358
-69,9249

-130,1405
193,86851
-40,75332
-155,8956
198,30341
-3,763201
-187,6953

Time Voltage 0
16:10:003,3223-77,3492

16:10:003,3224-79,64876
16:10:003,3225-75,83806
16:10:003,3226-76,79074
16:10:003,3227-80,24008
16:10:003,3228-78,9589

16:10:003,3229-76,72504
16:10:003,3230-81,84977
16:10:003,3231-80,66714
16:10:003,3232-79,61591
16:10:003,3233-80,47004
16:10:003,3234-78,56469
16:10:003,3235-77,77626
16:10:003,3236-79,91157
16:10:003,3237-78,82749
16:10:003,3238-73,63705
16:10:003,3239-76,19942
16:10:003,3240-74,22837
16:10:003,3241-73,01289
16:10:003,3242-71,86311
16:10:003,3243-72,29017
16:10:003,3244-72,19162
16:10:003,3245-73,80131
16:10:003,3246-74,22837
16:10:003,3247-72,32302
16:10:003,3248-76,29797
16:10:003,3249-78,10477
16:10:003,3250-77,31635
16:10:003,3251-76,56078
16:10:003,3252-77,90767
16:10:003,3253-78,46613
16:10:003,3254-76,13372
16:10:003,3255-73,57135
16:10:003,3256-74,42547
16:10:003,3257-75,80521

45 (58)

Voltage_1
196,463746
26,558205
-214,40302
180,760903
60,887452
-224,22543
144,953207
105,072039
-224,68534
86,018454
158,619257
-214,0088
42,885125
190,879051
-203,46368
3,891063
208,552972
-186,67688
-32,146383
213,743457
-161,61168
-61,646482
217,488492
-123,89888
-95,548586
214,400481
-87,303017
-134,67397
207,468884
-53,598016
-156,05988
194,229868
-24,196466
-170,57996
190,911902

209



Time Voltage 0

16:10:003,3258-73,50565

16:10:003,3259-72,782931
16:10:003,3260-72,651527
16:10:003,3261-75,115343
16:10:003,3262-74,162667
16:10:003,3263-72,585825
16:10:003,3264-75,640957
16:10:003,3265-74,655431
16:10:003,3266-73,932711
16:10:003,3267-75,805211
16:10:003,3268-76,002316
16:10:003,3269-73,735606
16:10:003,3270-78,334729
16:10:003,3271-75,739509
16:10:003,3272-72,651527
16:10:003,3273-74,425474
16:10:003,3274-76,429378
16:10:003,3275-73,801308
16:10:003,3276-75,903764
16:10:003,3277-74,524027
16:10:003,3278-73,439948
16:10:003,3279-78,991746
16:10:003,3280-75,476702
16:10:003,3281-76,199422
16:10:003,3282-80,042974
16:10:003,3283-79,418808
16:10:003,3284-76,987843
16:10:003,3285-80,63429

16:10:003,3286-82,539641
16:10:003,3287-78,958895
16:10:003,3288-81,291307
16:10:003,3289-80,338632
16:10:003,3290-79,87872

16:10:003,3291-79,057448
16:10:003,3292-75,903764

Voltage_1 Time Voltage 0
5,500759  16:10:003,3293-74,294071
-180,17241 16:10:003,3294-73,932711
175,11051 16:10:003,3295-73,177141
30,56602 16:10:003,3296-70,746176
-190,45473 16:10:003,3297-71,928808
148,665378 16:10:003,3298-72,02736
61,445919 16:10:003,3299-74,556878
-190,88179 16:10:003,3300-74,064115
113,941816 16:10:003,3301-75,542404
95,446692 16:10:003,3302-76,659334
-189,00929 16:10:003,3303-77,809115
82,5691 16:10:003,3304-78,728939
130,301634 16:10:003,3305-76,363676
-187,59671 16:10:003,3306-77,940518
46,433028 16:10:003,3307-78,236176
152,574657 16:10:003,3308-76,068018
-189,73201 16:10:003,3309-73,637053
12,629409 16:10:003,3310-77,447755
188,283811 16:10:003,3311-77,053545
-182,50482 16:10:003,3312-74,294071
-16,870714 16:10:003,3313-74,688281
216,535808 16:10:003,3314-74,852536
-172,38676 16:10:003,3315-76,527931
-49,951567 16:10:003,3316-75,739509
227,705213 16:10:003,3317-76,002316
-140,45572 16:10:003,3318-75,739509
-90,719508 16:10:003,3319-79,583062
228,559344 16:10:003,3320-75,476702
-90,982315 16:10:003,3321-75,936615
-147,84716 16:10:003,3322-80,075825
220,21514 16:10:003,3323-78,137623
-42,067353 16:10:003,3324-75,345299
-186,77544 16:10:003,3325-76,987843
211,838089 16:10:003,3326-77,809115
0,047506 16:10:003,3327-73,669904

46 (58)

Voltage_1
-200,5071
191,470372
28,069348
-207,43863
166,700626
59,47486
-214,30446
131,648527
100,867109
-214,20591
93,508483
138,087334
-207,47148
59,409158
168,211777
-197,78048
24,882807
181,746436
-189,17355
-2,022102
190,977605
-172,68242
-31,489365
194,197017
-142,62388
-62,073544
198,434815
-102,61152
-95,022972
199,945968
-61,055166
-129,61494
194,821188
-32,836252
-164,76536

210



Time Voltage 0
16:10:003,3328-75,411
16:10:003,3329-75,87091
16:10:003,3330-74,88539
16:10:003,3331-77,18495
16:10:003,3332-75,44385
16:10:003,3333-77,67771
16:10:003,3334-78,53183
16:10:003,3335-80,10868
16:10:003,3336-77,44776
16:10:003,3337-78,53183
16:10:003,3338-81,91547
16:10:003,3339-79,35311
16:10:003,3340-75,4767
16:10:003,3341-79,81302
16:10:003,3342-79,48451
16:10:003,3343-72,61868
16:10:003,3344-74,81969
16:10:003,3345-75,04964
16:10:003,3346-71,7317
16:10:003,3347-72,52012
16:10:003,3348-72,91433
16:10:003,3349-72,84863
16:10:003,3350-75,64096
16:10:003,3351-75,80521
16:10:003,3352-74,98394
16:10:003,3353-80,79854
16:10:003,3354-78,76179
16:10:003,3355-76,85644
16:10:003,3356-80,47004
16:10:003,3357-81,38986
16:10:003,3358-76,00232
16:10:003,3359-75,70666
16:10:003,3360-78,46613
16:10:003,3361-76,46223
16:10:003,3362-75,83806

Voltage_1
190,25488
-0,905171
-199,9486
182,76482
34,04822
-217,0968
161,57586
83,094716
-218,9693
114,86165
130,17023
-212,859
59,671966
177,90286
-204,8763
8,095981
202,04844
-184,2788
-35,72713
213,6449
-151,8878
-80,47004
221,56204
-108,7218
-123,6032
223,336
-61,12087
-161,3817
217,42279
-21,9626
-184,7058
202,44266
4,383827
-200,8685
181,54933

Time Voltage 0
16:10:003,3363-75,2796

16:10:003,3364-77,1521

16:10:003,3365-77,94052
16:10:003,3366-76,95499
16:10:003,3367-78,66324
16:10:003,3368-79,32026
16:10:003,3369-78,89319
16:10:003,3370-77,2178

16:10:003,3371-78,66324
16:10:003,3372-77,0864

16:10:003,3373-74,65543
16:10:003,3374-74,22837
16:10:003,3375-76,10087
16:10:003,3376-74,09697
16:10:003,3377-68,08526
16:10:003,3378-73,04574
16:10:003,3379-72,32302
16:10:003,3380-69,03793
16:10:003,3381-70,91043
16:10:003,3382-73,5385

16:10:003,3383-72,55297
16:10:003,3384-73,6699

16:10:003,3385-75,77236
16:10:003,3386-75,2796

16:10:003,3387-78,03907
16:10:003,3388-75,50955
16:10:003,3389-76,65933
16:10:003,3390-75,2796

16:10:003,3391-72,12591
16:10:003,3392-70,71333
16:10:003,3393-72,98004
16:10:003,3394-72,19162
16:10:003,3395-67,46109
16:10:003,3396-71,63315
16:10:003,3397-74,35977

47 (58)

Voltage_1
29,777597
-210,65802
157,075255
68,24607
-214,04166
119,066577
110,295352
-206,84732
79,941021
142,785036
-192,42578
42,589466
170,577057
-180,92798
12,563707
185,951381
-165,84944
-24,229317
192,258799
-141,37554
-61,58078
198,500517
-109,93727
-101,72455
198,401964
-72,02736
-139,96296
195,478211
-27,185898
-173,10948
184,374527
31,091635
-191,0132
150,669294
76,294561

211



Time Voltage 0

16:10:003,3398-72,782931
16:10:003,3399-73,932711
16:10:003,3400-78,104773
16:10:003,3401-78,269027
16:10:003,3402-76,002316
16:10:003,3403-80,075825
16:10:003,3404-79,254553
16:10:003,3405-76,232273
16:10:003,3406-78,728939
16:10:003,3407-79,813018
16:10:003,3408-77,579159
16:10:003,3409-78,301878
16:10:003,3410-78,794641
16:10:003,3411-78,039071
16:10:003,3412-80,929948
16:10:003,3413-78,36758

16:10:003,3414-79,911571
16:10:003,3415-83,985079
16:10:003,3416-78,663237
16:10:003,3417-77,710562
16:10:003,3418-82,572492
16:10:003,3419-82,802448
16:10:003,3420-77,152097
16:10:003,3421-79,057448
16:10:003,3422-78,203325
16:10:003,3423-74,162667
16:10:003,3424-71,666001
16:10:003,3425-71,436045
16:10:003,3426-71,863106
16:10:003,3427-70,319115
16:10:003,3428-71,797404
16:10:003,3429-73,834159
16:10:003,3430-74,195518
16:10:003,3431-73,571352
16:10:003,3432-76,527931

Voltage_1 Time Voltage 0

-199,71868 16:10:003,3433-77,677711
104,743529 16:10:003,3434-75,049641
128,494826 16:10:003,3435-75,706659
-206,02604 16:10:003,3436-75,411001
57,273845 16:10:003,3437-74,294071
174,486339 16:10:003,3438-70,943281
-207,37293 16:10:003,3439-73,965562
16,374415 16:10:003,3440-75,37815

205,202153 16:10:003,3441-71,731702
-206,65021 16:10:003,3442-72,158764
-11,68027 16:10:003,3443-75,706659
222,186212 16:10:003,3444-75,312448
-188,87789 16:10:003,3445-71,994509
-46,00946 16:10:003,3446-78,00622

229,249219 16:10:003,3447 -78,696088
-151,75642 16:10:003,3448-73,538501
-85,791877 16:10:003,3449-78,564685
228,263683 16:10:003,3450-80,042974
-99,819199 16:10:003,3451-75,838062
-125,37717 16:10:003,3452-75,805211
224,255837 16:10:003,3453-78,269027
-51,134199 16:10:003,3454-74,951088
-161,18461 16:10:003,3455-75,082492
207,041818 16:10:003,3456-77,086395
-14,702554 16:10:003,3457-76,659334
-185,72421 16:10:003,3458-77,020694
188,185258 16:10:003,3459-79,747316
15,947353 16:10:003,3460-79,813018
-192,42578 16:10:003,3461-78,269027
163,054154 16:10:003,3462 -81,38986

44,659077 16:10:003,3463-80,174378
-201,36122 16:10:003,3464-79,12315

125,505381 16:10:003,3465-79,615913
86,182709 16:10:003,3466-78,696088
-204,05499 16:10:003,3467-77,743413

48 (58)

Voltage_1
83,521779
125,308275
-196,59784
47,451408
158,487852
-186,90684
18,509726
180,10388
-166,93351
-13,09286
196,00383
-131,22463
-58,985561
201,194312
-88,781307
-107,99907
200,537289
-51,298453
-149,65396
197,613536
-18,349005
-183,09614
194,361272
17,26139
-215,91416
177,574344
63,581232
-227,74047
128,461975
118,869471
-224,71819
68,311772
172,580974
-212,13631
12,826515

212



Time Voltage 0
16:10:003,3468-76,65933
16:10:003,3469-73,99841
16:10:003,3470-72,19162
16:10:003,3471-75,70666
16:10:003,3472-71,6003

16:10:003,3473-70,81188
16:10:003,3474-78,03907
16:10:003,3475-75,4767

16:10:003,3476-74,29407
16:10:003,3477-80,79854
16:10:003,3478-80,8971

16:10:003,3479-76,06802
16:10:003,3480-79,61591
16:10:003,3481-80,8971

16:10:003,3482-75,50955
16:10:003,3483-75,5424

16:10:003,3484-77,05355
16:10:003,3485-75,64096
16:10:003,3486-74,09697
16:10:003,3487-77,44776
16:10:003,3488-77,4149

16:10:003,3489-75,31245
16:10:003,3490-77,80912
16:10:003,3491-78,00622
16:10:003,3492-76,33083
16:10:003,3493-75,44385
16:10:003,3494-78,79464
16:10:003,3495-76,19942
16:10:003,3496-71,37034
16:10:003,3497-73,99841
16:10:003,3498-74,22837
16:10:003,3499-72,38872
16:10:003,3500-69,16933
16:10:003,3501-72,42157
16:10:003,3502-73,04574

Voltage_1
208,02735
-192,4586
-30,56954
224,12443
-157,6696
-69,6621

229,34777
-109,346

-118,3142
227,4424

-58,6242

-156,2898
213,21784
-18,51326
-182,9647
198,92758
12,038093
-198,0433
178,69128
42,753721
-204,6135
144,29619
77,214389
-205,2048
95,840904
117,55543
-202,9709
49,849528
146,62861
-190,1919
20,447931
169,29586
-175,7375
-12,6001

189,82782

Time Voltage 0
16:10:003,3503-70,15486
16:10:003,3504-72,42157
16:10:003,3505-76,46223
16:10:003,3506-73,01289
16:10:003,3507-73,89986
16:10:003,3508-80,10868
16:10:003,3509-74,62258
16:10:003,3510-73,6699

16:10:003,3511-76,06802
16:10:003,3512-73,43995
16:10:003,3513-69,6621

16:10:003,3514-70,94328
16:10:003,3515-73,27569
16:10:003,3516-68,24951
16:10:003,3517-70,51622
16:10:003,3518-74,72113
16:10:003,3519-73,4728

16:10:003,3520-72,61868
16:10:003,3521-79,91157
16:10:003,3522-79,32026
16:10:003,3523-73,4071

16:10:003,3524-79,51736
16:10:003,3525-79,0903

16:10:003,3526-75,01679
16:10:003,3527-79,25455
16:10:003,3528-79,2217

16:10:003,3529-75,80521
16:10:003,3530-78,36758
16:10:003,3531-81,35701
16:10:003,3532-77,05355
16:10:003,3533-79,0903

16:10:003,3534-81,45556
16:10:003,3535-80,14153
16:10:003,3536-80,60144
16:10:003,3537-80,47004

49 (58)

Voltage_1

-151,65786
-49,820163
200,832949
-112,00687
-90,78521

203,855255
-69,596395
-128,82651
198,237708
-23,013833
-168,77316
182,009245
29,580491

-186,57833
146,56291

83,193269

-197,18916
99,520217

133,882399
-199,62012
55,795552

171,004121
-201,65688
10,559801

202,672614
-198,86455
-17,330627
224,978563
-183,55605
-58,887008
232,731448
-140,35717
-114,43784
227,34385

-79,550211

213



Time Voltage 0

16:10:003,3538-80,63429

16:10:003,3539-79,87872

16:10:003,3540-79,977272
16:10:003,3541-77,349202
16:10:003,3542-75,575255
16:10:003,3543-72,355869
16:10:003,3544-70,844729
16:10:003,3545-71,567448
16:10:003,3546-70,089158
16:10:003,3547-72,38872

16:10:003,3548-73,998413
16:10:003,3549-74,228369
16:10:003,3550-74,228369
16:10:003,3551-77,349202
16:10:003,3552-77,776264
16:10:003,3553-75,739509
16:10:003,3554-75,312448
16:10:003,3555-76,13372

16:10:003,3556-72,980036
16:10:003,3557-71,370343
16:10:003,3558-74,524027
16:10:003,3559-73,012887
16:10:003,3560-71,63315

16:10:003,3561-75,509553
16:10:003,3562-75,509553
16:10:003,3563-73,045738
16:10:003,3564-76,363676
16:10:003,3565-79,911571
16:10:003,3566-76,13372

16:10:003,3567-76,297974
16:10:003,3568-78,630387
16:10:003,3569-75,673808
16:10:003,3570-77,907667
16:10:003,3571-76,954992
16:10:003,3572-74,62258

Voltage_1 Time Voltage 0
-158,7865 16:10:003,3573-74,096966
215,090356 16:10:003,3574-77,020694
-31,226558 16:10:003,3575-77,184948
-183,75316 16:10:003,3576-74,62258
197,810643 16:10:003,3577-78,236176
3,365449  16:10:003,3578-79,024597
-195,51377 16:10:003,3579-78,104773
175,931788 16:10:003,3580-80,240079
40,716962 16:10:003,3581-79,977272
-200,96701 16:10:003,3582-77,841966
143,113547 16:10:003,3583-80,141527
83,291822 16:10:003,3584-78,269027
-202,24819 16:10:003,3585-74,326922
103,725147 16:10:003,3586-77,480606
124,946913 16:10:003,3587 -74,425474
-196,9592 16:10:003,3588-72,125913
62,464299 16:10:003,3589-74,228369
155,629808 16:10:003,3590-73,209992
-185,5271 16:10:003,3591-73,177141
26,065441 16:10:003,3592-75,77236
176,983024 16:10:003,3593-75,509553
-172,58386 16:10:003,3594-75,476702
-8,460881 16:10:003,3595-80,240079
191,306116 16:10:003,3596-78,269027
-142,49247 16:10:003,3597-77,677711
-53,959375 16:10:003,3598-79,550211
198,533368 16:10:003,3599-77,382053
-102,84148 16:10:003,3600-75,345299
-104,18837 16:10:003,3601-77,447755
198,00775 16:10:003,3602-77,546308
-62,204947 16:10:003,3603 -73,89986
-139,10883 16:10:003,3604 -76,823588
193,967059 16:10:003,3605-79,12315
-25,904712 16:10:003,3606-75,608106
-173,27373 16:10:003,3607 -76,692185

50 (58)

Voltage_1

191,733181
10,067037

-210,59231
176,326001
52,970369

-224,29113
134,835079
106,681739
-220,08622
71,761125

169,065906
-209,01547
12,859366

208,980037
-186,15127
-34,150288
222,941789
-152,9062

-83,328062
224,321539
-108,55753
-123,86603
217,619897
-58,722754
-160,33049
208,815781
-16,180845
-183,09614
197,317876
23,108856

-199,94863
175,307617
60,920303

-203,06947
134,013803

214



Time Voltage 0
16:10:003,3608-79,156
16:10:003,3609-79,32026
16:10:003,3610-76,33083
16:10:003,3611-77,80912
16:10:003,3612-76,75789
16:10:003,3613-73,4071
16:10:003,3614-74,88539
16:10:003,3615-73,20999
16:10:003,3616-70,35197
16:10:003,3617-70,91043
16:10:003,3618-73,99841
16:10:003,3619-69,00508
16:10:003,3620-74,32692
16:10:003,3621-75,80521
16:10:003,3622-73,6042
16:10:003,3623-77,38205
16:10:003,3624-78,10477
16:10:003,3625-75,57526
16:10:003,3626-76,16657
16:10:003,3627-78,17047
16:10:003,3628-73,70276
16:10:003,3629-70,08916
16:10:003,3630-72,55297
16:10:003,3631-71,04183
16:10:003,3632-69,6621
16:10:003,3633-70,87758
16:10:003,3634-74,49118
16:10:003,3635-74,16267
16:10:003,3636-77,57916
16:10:003,3637-78,9589
16:10:003,3638-77,25065
16:10:003,3639-80,01012
16:10:003,3640-79,35311
16:10:003,3641-77,4149
16:10:003,3642-79,0246

Voltage_1
102,73962
-205,0077
86,675474
143,96768
-193,6084
42,753721
165,12377
-181,8807
7,176156

182,30491
-162,2358
-28,46708
198,1063

-132,7686
-74,72113
208,15876
-92,06639
-120,3838
201,52282
-42,33016
-166,9007
187,9553

12,432304
-196,9592
152,67321
61,774428
-205,9275
109,21127
125,86674
-217,3924
62,464299
176,22745
-214,6987
21,400608
204,9722

Time Voltage 0
16:10:003,3643-79,38596
16:10:003,3644-77,97337
16:10:003,3645-78,49898
16:10:003,3646-79,81302
16:10:003,3647-78,23618
16:10:003,3648-80,9628

16:10:003,3649-78,66324
16:10:003,3650-81,65267
16:10:003,3651-80,43719
16:10:003,3652-77,61201
16:10:003,3653-81,68552
16:10:003,3654 -80,69999
16:10:003,3655-77,61201
16:10:003,3656-77,44776
16:10:003,3657-76,79074
16:10:003,3658-71,43605
16:10:003,3659-71,43605
16:10:003,3660-73,04574
16:10:003,3661-70,91043
16:10:003,3662-72,88148
16:10:003,3663 -74,09697
16:10:003,3664 -74,29407
16:10:003,3665-74,29407
16:10:003,3666 -77,05355
16:10:003,3667-78,33473
16:10:003,3668-74,58973
16:10:003,3669-74,58973
16:10:003,3670-75,14819
16:10:003,3671-72,02736
16:10:003,3672-70,02346
16:10:003,3673-74,29407
16:10:003,3674-71,5346

16:10:003,3675-70,45052
16:10:003,3676-78,40043
16:10:003,3677-74,88539

51 (58)

Voltage_1
-203,43083
-12,501543
219,426712
-182,43912
-51,758366
222,843236
-142,13111
-98,143805
217,225683
-90,883762
-138,55037
207,501735
-41,278932
-175,27763
195,511062
1,788605
-192,75429
173,993572
35,723618
-194,72535
140,189802
77,082985
-199,68583
101,392725
118,639513
-195,05385
55,598446
159,144874
-181,84781
3,102641
188,448067
-151,82212
-47,422049
204,216618
-106,84929

215



Time Voltage 0

16:10:003,3678-74,031264
16:10:003,3679-80,042974
16:10:003,3680-79,780167
16:10:003,3681-75,673808
16:10:003,3682-80,667141
16:10:003,3683-81,488413
16:10:003,3684-75,411001
16:10:003,3685-80,371483
16:10:003,3686-79,944422
16:10:003,3687-75,870913
16:10:003,3688-78,794641
16:10:003,3689-81,422711
16:10:003,3690-77,414904
16:10:003,3691-79,090299
16:10:003,3692-83,130956
16:10:003,3693-79,550211
16:10:003,3694-79,813018
16:10:003,3695-82,572492
16:10:003,3696-78,40043

16:10:003,3697-76,232273
16:10:003,3698-79,583062
16:10:003,3699-75,542404
16:10:003,3700-69,990606
16:10:003,3701-74,688281
16:10:003,3702-72,815781
16:10:003,3703-69,826351
16:10:003,3704-75,542404
16:10:003,3705-74,885387
16:10:003,3706-74,491176
16:10:003,3707-78,76179

16:10:003,3708-78,893194
16:10:003,3709-75,476702
16:10:003,3710-78,958895
16:10:003,3711-77,119246
16:10:003,3712-73,801308

Voltage_1 Time Voltage 0

-102,71008 16:10:003,3713-74,62258

212,166601 16:10:003,3714-74,096966
-57,145911 16:10:003,3715-74,26122

-155,56712 16:10:003,3716-73,735606
211,739536 16:10:003,3717-75,476702
-13,979834 16:10:003,3718-75,443852
-185,59281 16:10:003,3719-74,688281
207,698842 16:10:003,3720-79,550211
15,191782 16:10:003,3721-75,411001
-213,38464 16:10:003,3722-74,556878
197,383578 16:10:003,3723-76,002316
58,686437 16:10:003,3724-76,199422
-226,06507 16:10:003,3725-72,585825
150,077975 16:10:003,3726-74,524027
115,814325 16:10:003,3727-72,848632
-223,76551 16:10:003,3728-68,742272
84,113097 16:10:003,3729-75,246746
173,665061 16:10:003,3730-71,370343
-211,11793 16:10:003,3731-69,990606
25,408422 16:10:003,3732-77,020694
208,815781 16:10:003,3733-74,885387
-190,88179 16:10:003,3734-74,064115
-20,024401 16:10:003,3735-78,76179

222,284765 16:10:003,3736-77,480606
-158,52369 16:10:003,3737-73,768457
-63,486132 16:10:003,3738-77,874816
221,562039 16:10:003,3739-73,472799
-111,38271 16:10:003,3740-69,005079
-112,33538 16:10:003,3741-72,782931
215,878784 16:10:003,3742-71,994509
-60,135342 16:10:003,3743-69,826351
-148,01142 16:10:003,3744-71,403194
205,892028 16:10:003,3745-76,265124
-23,506597 16:10:003,3746-74,425474
-172,78097 16:10:003,3747-75,476702

52 (58)

Voltage_1
190,911902
13,187875
-190,32333
167,160542
51,459225
-194,00263
130,761549
96,005159
-193,90407
81,682123
134,835079
-188,87789
41,144025
164,860965
-178,16851
4,252424
191,864585
-158,16233
-36,646956
203,099679
-118,11713
-86,514596
208,848633
-71,436045
-128,72796
200,931502
-19,334532
-177,34724
184,013164
42,950827
-201,88683
141,33959
101,031364
-210,1324
87,661004

216



Time Voltage 0
16:10:003,3748-80,92995
16:10:003,3749-77,02069
16:10:003,3750-77,94052
16:10:003,3751-80,92995
16:10:003,3752-77,71056
16:10:003,3753-76,92214
16:10:003,3754-81,48841
16:10:003,3755-78,36758
16:10:003,3756-76,16657
16:10:003,3757-82,86815
16:10:003,3758-78,07192
16:10:003,3759-78,99175
16:10:003,3760-83,62372
16:10:003,3761-79,87872
16:10:003,3762-79,45166
16:10:003,3763-82,07973
16:10:003,3764-81,32416
16:10:003,3765-77,25065
16:10:003,3766-77,1521
16:10:003,3767-72,91433
16:10:003,3768-71,7974
16:10:003,3769-72,35587
16:10:003,3770-69,39929
16:10:003,3771-71,33749
16:10:003,3772-75,01679
16:10:003,3773-75,411
16:10:003,3774-74,88539
16:10:003,3775-77,74341
16:10:003,3776-76,36368
16:10:003,3777-74,55688
16:10:003,3778-74,95109
16:10:003,3779-73,89986
16:10:003,3780-73,17714
16:10:003,3781-72,68438
16:10:003,3782-72,55297

Voltage_1
159,67049
-212,1692
37,628973
200,8658

-205,9603
1,920008

225,73414
-190,7175
-39,07792
235,35955
-149,6211
-90,5224

234,70252
-90,94946
-147,1244
222,54758
-34,4131

-182,8005
201,94989
6,092075

-193,6741
175,53758
42,195255
-203,7593
137,0361

94,428311
-205,0077
86,051305
133,55389
-200,2443
42,260957
165,09092
-183,8189
5,993522

181,87784

Time Voltage 0
16:10:003,3783-73,63705
16:10:003,3784-72,38872
16:10:003,3785-75,3453

16:10:003,3786-75,87091
16:10:003,3787-75,64096
16:10:003,3788-77,80912
16:10:003,3789-78,79464
16:10:003,3790-77,61201
16:10:003,3791-78,26903
16:10:003,3792-79,74732
16:10:003,3793-75,4767

16:10:003,3794-77,02069
16:10:003,3795-78,10477
16:10:003,3796-77,44776
16:10:003,3797-77,57916
16:10:003,3798-78,66324
16:10:003,3799-81,68552
16:10:003,3800-79,84587
16:10:003,3801-78,89319
16:10:003,3802-80,37148
16:10:003,3803-79,2217

16:10:003,3804-78,30188
16:10:003,3805-77,1521

16:10:003,3806-73,86701
16:10:003,3807-73,63705
16:10:003,3808 -74,29407
16:10:003,3809-70,58192
16:10:003,3810-73,70276
16:10:003,3811-77,94052
16:10:003,3812-73,30855
16:10:003,3813-78,23618
16:10:003,3814-81,78407
16:10:003,3815-77,74341
16:10:003,3816-79,58306
16:10:003,3817-81,25846

53 (58)

Voltage_1
-158,45799
-40,621914
194,164165
-116,31034
-96,928323
200,405884
-63,551833
-141,5398
201,030056
-20,287208
-191,53881
198,631922
21,006397
-225,07955
173,697912
63,18702
-232,70095
111,576542
129,348953
-222,55003
44,954735
186,80551
-207,66859
-11,516016
219,525265
-174,095
-57,343016
226,916784
-124,4245
-111,1856
225,832695
-65,391483
-163,97694
216,305849
-16,805012

217



Time Voltage 0

16:10:003,3818-76,297974
16:10:003,3819-76,297974
16:10:003,3820-77,349202
16:10:003,3821-75,509553
16:10:003,3822-76,954992
16:10:003,3823-77,119246
16:10:003,3824-75,673808
16:10:003,3825-78,40043

16:10:003,3826-78,236176
16:10:003,3827-78,236176
16:10:003,3828-77,184948
16:10:003,3829-78,236176
16:10:003,3830-74,096966
16:10:003,3831-74,951088
16:10:003,3832-74,326922
16:10:003,3833-68,742272
16:10:003,3834-71,238939
16:10:003,3835-70,713325
16:10:003,3836-70,089158
16:10:003,3837-72,454422
16:10:003,3838-75,838062
16:10:003,3839-74,162667
16:10:003,3840-74,852536
16:10:003,3841-77,874816
16:10:003,3842-75,509553
16:10:003,3843-73,50565

16:10:003,3844-71,27179

16:10:003,3845-71,304641
16:10:003,3846-71,304641
16:10:003,3847-69,03793

16:10:003,3848-73,50565

16:10:003,3849-74,096966
16:10:003,3850-72,848632
16:10:003,3851-76,462229
16:10:003,3852-79,648764

Voltage_1
-189,1407
199,4532
20,612185
-203,39797
171,56259
57,503802
-203,66078

Time Voltage 0

16:10:003,3853-76,987843
16:10:003,3854-78,36758

16:10:003,3855-80,010123
16:10:003,3856-76,232273
16:10:003,3857-79,385957
16:10:003,3858-79,615913
16:10:003,3859-75,969466

129,316102 16:10:003,3860-80,667141
106,648888 16:10:003,3861-79,090299

-204,74486
74,389204

16:10:003,3862-77,973369
16:10:003,3863-81,718369

152,344699 16:10:003,3864 -80,437185

-194,23258
27,937944

16:10:003,3865-80,535737
16:10:003,3866 -81,652667

178,362771 16:10:003,3867-80,075825

-176,36171
-15,852336

16:10:003,3868-77,152097
16:10:003,3869-79,320255

195,215402 16:10:003,3870-73,834159

-145,44905
-60,233894

16:10:003,3871-71,764553
16:10:003,3872-71,403194

200,800098 16:10:003,3873-70,483369

-102,61152
-106,29082
200,01167

-52,940998
-148,17567

16:10:003,3874 -72,093062
16:10:003,3875-72,323018
16:10:003,3876-76,13372

16:10:003,3877-75,608106
16:10:003,3878-77,316352

187,593937 16:10:003,3879-77,677711

0,54027
-191,1446

16:10:003,3880-73,439948
16:10:003,3881-74,129817

157,239511 16:10:003,3882 -73,89986

67,194839
-209,77104

16:10:003,3883-74,294071
16:10:003,3884-72,224466

103,987955 16:10:003,3885-72,980036
127,476444 16:10:003,3886-75,739509

-212,76047

16:10:003,3887-73,374246

54 (58)

Voltage_1
47,549961
179,972476
-208,35846
4,48238
212,002345
-200,53995
-28,36853
233,289918
-163,77983
-78,466132
232,567191
-106,06086
-132,99857
221,364932
-44,662574
-173,01092
208,717228
1,952859
-195,51377
180,925158
42,983678
-202,18249
140,584015
93,902695
-206,42025
88,350875
136,346228
-196,03938
40,059943
165,682242
-185,00149
1,690052
186,641255
-154,7787
-48,670382

218



Time Voltage 0
16:10:003,3888-75,411
16:10:003,3889-78,30188
16:10:003,3890-75,77236
16:10:003,3891-78,03907
16:10:003,3892-80,10868
16:10:003,3893-76,00232
16:10:003,3894-75,4767
16:10:003,3895-78,69609
16:10:003,3896-74,06412
16:10:003,3897-75,4767
16:10:003,3898-78,00622
16:10:003,3899-75,3453
16:10:003,3900-78,56469
16:10:003,3901-80,8971
16:10:003,3902-76,98784
16:10:003,3903-77,80912
16:10:003,3904-81,61982
16:10:003,3905-78,33473
16:10:003,3906-74,98394
16:10:003,3907-76,46223
16:10:003,3908-72,65153
16:10:003,3909-72,94719
16:10:003,3910-72,15876
16:10:003,3911-73,80131
16:10:003,3912-75,70666
16:10:003,3913-77,2178
16:10:003,3914-80,30578
16:10:003,3915-77,64486
16:10:003,3916-80,43719
16:10:003,3917-81,06135
16:10:003,3918-76,26512
16:10:003,3919-77,05355
16:10:003,3920-78,89319
16:10:003,3921-77,67771
16:10:003,3922-78,89319

Voltage_1
196,16809
-107,2763
-105,7324
198,82903
-53,69657
-147,3544
199,22324
-7,015441
-192,2287
194,42698
35,887873
-215,4542
159,76905
94,592566
-218,6408
90,584743
165,51799
-209,6396
9,377168

212,42941
-186,9397
-46,96214
223,40171
-140,9485
-104,9768
224,81431
-77,31635
-157,9324
219,19675
-21,66695
-192,2615
203,00113
26,295397
-217,2282
176,22745

Time Voltage 0
16:10:003,3923-80,33863
16:10:003,3924-79,0903
16:10:003,3925-78,10477
16:10:003,3926-81,35701
16:10:003,3927-78,56469
16:10:003,3928-77,1521
16:10:003,3929-77,44776
16:10:003,3930-75,60811
16:10:003,3931-74,91824
16:10:003,3932-71,04183
16:10:003,3933-72,35587
16:10:003,3934-69,36644
16:10:003,3935-71,5346
16:10:003,3936-72,52012
16:10:003,3937-72,55297
16:10:003,3938-74,42547
16:10:003,3939-76,49508
16:10:003,3940-76,46223
16:10:003,3941-74,72113
16:10:003,3942-73,93271
16:10:003,3943-71,37034
16:10:003,3944-70,28626
16:10:003,3945-71,92881
16:10:003,3946-69,16933
16:10:003,3947-71,666
16:10:003,3948-74,68828
16:10:003,3949-74,19552
16:10:003,3950-75,24675
16:10:003,3951-79,45166
16:10:003,3952-77,80912
16:10:003,3953-75,2139
16:10:003,3954-79,68162
16:10:003,3955-78,03907
16:10:003,3956-75,2139
16:10:003,3957-79,74732

55 (58)

Voltage_1
73,567929
-220,67753
123,698573
126,688019
-212,76047
60,854601
169,49297
-198,43749
8,490193
192,751566
-172,0254
-33,49327
199,321796
-132,86717
-80,404334
199,880265
-85,13486
-124,4902
194,59123
-35,464324
-158,68795
180,563796
22,51754
-185,59281
139,171419
87,759557
-197,81333
85,000074
152,607508
-203,92359
23,076006
202,672614
-202,80666
-12,76435
227,475255

219



Time Voltage 0

16:10:003,3958-80,897097
16:10:003,3959-78,203325
16:10:003,3960-79,385957
16:10:003,3961-82,50679

16:10:003,3962-80,732843
16:10:003,3963-81,291307
16:10:003,3964-81,38986

16:10:003,3965-79,944422
16:10:003,3966-79,353106
16:10:003,3967-74,753983
16:10:003,3968-71,304641
16:10:003,3969-73,012887
16:10:003,3970-72,38872

16:10:003,3971-72,552974
16:10:003,3972-74,031264
16:10:003,3973-77,119246
16:10:003,3974-77,217799
16:10:003,3975-77,053545
16:10:003,3976-77,513457
16:10:003,3977-76,527931
16:10:003,3978-74,425474
16:10:003,3979-76,199422
16:10:003,3980-77,053545
16:10:003,3981-75,345299
16:10:003,3982-77,579159
16:10:003,3983-78,301878
16:10:003,3984-78,531834
16:10:003,3985-79,977272
16:10:003,3986-76,987843
16:10:003,3987-78,334729
16:10:003,3988-78,597536
16:10:003,3989-74,458325
16:10:003,3990-73,177141
16:10:003,3991-73,538501
16:10:003,3992-73,242843

Voltage_1 Time Voltage 0

-183,72031 16:10:003,3993-72,980036
-67,723895 16:10:003,3994-73,735606
234,439711 16:10:003,3995-76,626483
-121,36937 16:10:003,3996-75,411001
-132,50581 16:10:003,3997-76,265124
227,606659 16:10:003,3998-80,27293

-49,393102 16:10:003,3999-76,002316
-181,12509 16:10:003,4000-73,374246
209,604209 16:10:003,4001-75,411001
5,665013 16:10:003,4002-73,50565

-205,10622 16:10:003,4003-70,023457
182,797672 16:10:003,4004-73,439948
58,292225 16:10:003,4005-74,918238
-210,55946 16:10:003,4006-72,651527
132,174144 16:10:003,4007 -77,841966
112,003605 16:10:003,4008-80,470036
-209,83674 16:10:003,4009-77,25065

73,239419 16:10:003,4010-79,156001
158,225044 16:10:003,4011-81,127053
-201,52547 16:10:003,4012-77,25065

21,236353 16:10:003,4013-79,320255
187,593937 16:10:003,4014-79,550211
-183,88456 16:10:003,4015-76,166571
-17,593434 16:10:003,4016-78,203325
210,392638 16:10:003,4017-80,962799
-144,23357 16:10:003,4018-79,024597
-77,349202 16:10:003,4019-80,502886
210,786852 16:10:003,4020-79,287404
-88,124289 16:10:003,4021-79,813018
-132,53866 16:10:003,4022-77,414904
197,547834 16:10:003,4023-77,053545
-35,595727 16:10:003,4024-76,068018
-165,48808 16:10:003,4025-69,03793

187,922449 16:10:003,4026-73,407097
8,884404 16:10:003,4027-72,02736

56 (58)

Voltage_1
-195,77657
164,499603
63,154169
-206,88017
113,514752
130,564442
-203,29942
37,53042
188,185258
-180,46807
-33,361867
213,973416
-132,27586
-100,14771
219,91948
-66,245606
-163,28707
212,527964
-15,523827
-200,7699
207,271777
31,748654
-226,29503
175,833235
85,755646
-230,13858
105,137741
146,727165
-217,35959
33,456903
199,15754
-195,90798
-19,465936
220,050885
-154,31878

220



Time Voltage 0
16:10:003,4028-70,48337
16:10:003,4029-73,4071

16:10:003,4030-71,99451
16:10:003,4031-74,06412
16:10:003,4032-74,26122
16:10:003,4033-73,99841
16:10:003,4034-74,29407
16:10:003,4035-71,33749
16:10:003,4036-70,41767
16:10:003,4037-71,04183
16:10:003,4038-70,35197
16:10:003,4039-69,20219
16:10:003,4040-71,00898
16:10:003,4041-69,30074
16:10:003,4042-70,74618
16:10:003,4043-71,63315
16:10:003,4044 -67,95385
16:10:003,4045-70,38482
16:10:003,4046 -68,01955
16:10:003,4047 -66,40986
16:10:003,4048 -68,44662
16:10:003,4049-63,25618
16:10:003,4050-64,27455
16:10:003,4051-65,78569
16:10:003,4052 -64,43881
16:10:003,4053-66,67267
16:10:003,4054 -68,44662
16:10:003,4055-68,15096
16:10:003,4056-67,13258
16:10:003,4057 -69,89205
16:10:003,4058-68,28236
16:10:003,4059-62,13925
16:10:003,4060-61,18657
16:10:003,4061-62,79626
16:10:003,4062 -62,40205

Voltage_1
-76,49508
213,6449
-95,48288
-128,728
201,91704
-42,06735
-165,6523
187,8239
-1,430785
-186,6769
164,03969
40,2899
-185,1329
119,7893
89,82917
-184,3116
70,907
135,16359
-176,7231
29,514789
162,16718
-158,0966
-13,58562
171,52974
-127,6439
-60,06964
183,55325
-87,30302
-108,9517
188,05385
-37,56678
-144,5949
165,02522
17,294241
-170,58

Time Voltage 0
16:10:003,4063-60,20104
16:10:003,4064 -64,60306
16:10:003,4065-66,31131
16:10:003,4066-62,53346
16:10:003,4067 -68,64372
16:10:003,4068-66,37701
16:10:003,4069-62,89482
16:10:003,4070-65,8514

16:10:003,4071-62,76341
16:10:003,4072-61,81074
16:10:003,4073-65,75284
16:10:003,4074-64,57021
16:10:003,4075-63,84749
16:10:003,4076 -68,08526
16:10:003,4077 -65,94995
16:10:003,4078-66,01565
16:10:003,4079-67,32969
16:10:003,4080-63,32188
16:10:003,4081-62,82911
16:10:003,4082 -63,74894
16:10:003,4083-62,07354
16:10:003,4084-61,67933
16:10:003,4085-59,60973
16:10:003,4086-58,6242

16:10:003,4087 -58,16429
16:10:003,4088 -58,98556
16:10:003,4089-55,70047
16:10:003,4090-57,86863
16:10:003,4091-57,08021
16:10:003,4092-57,17876
16:10:003,4093-59,31407
16:10:003,4094 -58,03289
16:10:003,4095-56,02898
16:10:003,4096 -57,60582
16:10:003,4097 -55,24056

57 (58)

Voltage_1
128,330571
78,331322
-182,20917
75,506137
135,557803
-180,73088
29,087727
170,445652
-170,0872
1,690052
189,039387
-157,76812
-35,989938
199,617456
-120,71235
-87,861482
191,14186
-69,169334
-124,06314
180,202434
-27,218749
-152,74194
161,345897
8,490193
-161,34887
132,601208
40,815515
-160,13339
93,015718
80,368083
-161,97303
55,40134
109,868288
-156,12558
25,802633

221



Time Voltage 0

16:10:003,4098-55,371963
16:10:003,4099-55,306262
16:10:003,4100-54,12363

16:10:003,4101-55,897577
16:10:003,4102-57,277315
16:10:003,4103-55,273411
16:10:003,4104-56,817402
16:10:003,4105-57,441569
16:10:003,4106-54,090779
16:10:003,4107-55,60192

Voltage_1
131,74708
-137,59769
-3,204735
142,850739
-111,2513
-43,282836
148,304017
-69,924904
-79,615913
149,125293

58 (58)

222



