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vionrelludwneiivinzaulaedsludd  Snvdsdiminiitestuliliinnssualndoundu
PnuunmeslUSwnslgansioadlugaenansiiu

2.3.2.2 Ussianvedlgarsensaees leansunsawes wse Solar Charge
Controller fagogiuman 9 2 Uselan Aa PWM (Pulse Width Modulation) wag MPPT

(Maximum Power Point Tracking) MtaeanuuilyivtfaeanufeaIuAuLssiuwaznssialil

NGRS HRANDUANUILUALHDS AR 9NUIY “5AR” way “Usz@nSan”

"2¥'POWER

VAULT

A2WLLANMVYS:KNBISOWaSTsa1SIBadlda=us:=1Nn

(PULSE WIDTH MODULATION) (MAXIMUM POWER POINTTRACKING)

PWM AanATulainisnauAuwavviuuuy MPPT AotnAluladii “aaia” nsrtunvuovnstvus:ansnw
nuEvTsaSwaaliguan KANNMSHVIUAD d:AUKY
“garaviwgvaa” (MAXIMUM POWER POINT) uovusv
wnnuarthus:uuasdudyana wulslulastwswasos
(MICROPROCESSOR) witavuaao:wasutuaasasufionu

) ‘uddsuuavusvauuans:uatisunsauAunuaiaoslassatulda
L Bk o\ -

2.3.2.2 LAAININATDEII AULANANNTEIIN9Y15L005 lawad




2.3.2.2.1 PWM (Pulse Width Modulation) PWM fawaluladlaans
Y13599935N13AIVANNGN VUL A TTR UL DE1981IUIL MENNTInuFe Aoednse
dyanalnihanueseanSiwaal M ULIRUNLUMADITeI5U 1A “anTeAulssiu” 910

WHIAN AN AU LS IAUTDILURALADS

2.3.2.2 MPPT (Maximum Power Point Tracking) MPPT Aiatnalulad
loa13¥135919031 “aa1n” niluwdvesnsisusednsnimannuadaaisigadligegn vannis
e waum “afadlilasgn” (Maximum Power Point) YaduasluyNUgHUTEUUAT

Judya wuuldlalasnswaiwes (microprocessor) wilasuanazivdsulunaoniuiniu

WAL UAILTIAULAE NI LA LN AUNULUALN DI LA D H LULR

2.3.2.3 1981591591985 PWM waz MPPT idanuuulnuilivansiunn vn

[

ufdeszuUlgaswaduuuannsavuInEndsruInnad nseialilyuin suuszuna

A
fnnazlilafanisussdnsnineanainuueynindleasunsaaes PWM LileanauagAum
wnniusdaindsr s fwaduuueounia wiessuulsmiwaduuuleuinuuslug
nszualwinn uazdesnsszuud “Andu vhaouwiv’ Ussansnmgs sesiueunanliluszey

81791594985 waN5waa MPPT AaA1mauNanineeg199mLau

2.3.2.3 LAAININAI0819 ¥15alResleansiwad (Solar Charger)

2.3.3 mlwl(wire)

aglwidugunsaifiidusinardunisiinszualuiianundsdngla lUdsgunsal
i Tnangluszneuludne dnhlvlih Faazvianlaveiiseslinszualninlvarled
wazdleudnunulalihios Wy neawns wazawulwi Adlumsutesiulaliildiuae

lognsskazanlanianazviliiindunsieainluiidredandusvaanrund sy
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Tl Uszneudiedatilans 19y nesuns wavauruiui edesiunszualislva
fivarnuateUsziamiion1sldauiinnedu wu ae VAF dnsunislueinsialy nieans
THW (ECO1) AlHlunugnanmnssy

2.3.3.1 Ussianaesaelu

1. aellusadusi

anglndldiuusasulndihdilaidiu 750 Tavd (750V)

anglyhiuhieneaunsiesgiifioy uilasvhluandumevouns

ansrundnasduaeiiiniien uazaevualngasduiiifinde:

awuldeuandu PVC uaz XLPE

2332 yfinvosaelnusaius

anglsdn THW anglvudn THW azduaslnadauseiusii sesdu

wsssuls 750V \uaneviafien fnsldnueginiien lnsewghlssnugnaivnssy
o lUldlunsasiaih 3 widly Feanelnvdedliivansdmumsiiuilsiulaonss wa

WIOABINISHHIUADYILARIEAAINE Insulator Aae

arelvvide VAF angluaiin VAF agiduaelvwidansssusi aiuiso

NULSIFULA 300V Iviavlinaneinen a1 waghuvanaeismaefuluiie Tnefiusazane

<@ =)

fazdlauiuiy uaslideniuiduawiuegdndunisiuuen Wuaeglniandeulunisiiu
Aelutuiily wildanuisaldaulunsfensinin 3 wals wsgliaunsosessunseiu

380V 1 sniuasindanuunenidunuy 1 wia wazldnsasu 220V

anglvlvda VCT anglnwdn VCT aztduaelwsianssdudt aimnse

1%

MuIIAUla 750V fanelianuaena dnswla 1,2 unw, 3 wnu wag 4 LNy LaggaLauYed
anevindfoaziduarenusznoumeaienesunsdesduany Joilraneianusesusiiuay

! Y a ya v & Ql' ] a Y
Vlumamiauazmaulm LLagﬁNLUUﬁqﬂﬂﬁquqiﬂ@@aﬂmu‘lm

anelnyda NYY areluwdn NYY iduarslisdnnani auisanu

o
a v

usesule 750V dnauuusnuded wagvatewny Wuaendeuldidusgrann mszduaen

I
= = Y a U =

wdenvudndu Jeawrsadesiuanudemenisnieninlaniagaesdalanunsanuilads

q

fule
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yuavadae vivhnlinahl

450/750 V 70'C 60227 IEC 01 (THW)

e THW

e VAF

- 450/750 V T0°C VCT

e VCT

A NYY

2.3.4 ANLEAIP9E19 vDnveae WAl

2.3.4 DC Breaker

JuwesAnusnines DC Wugunsaitlesfulanzdildfunisesnuuumaimnssuiiietarng
nsluaveanszuanss (0C) lngdalusdAileiinaniieMdusunse wu nszuaiiu Ll
an993 MseANAANa eI Wwasfinusnines DC wans1eaInusNLNes AC 1IRS3IU
Tnefinmswaunarumaluladnisszfvensatugafietavninsinavesnssuadeiiesesis
Uy Faduanmsimieiviilinisteadu DC danmdudausinniinisdesiu AC 1ng
flugu

2.3.4.1#AndlomduesAnusnines DC: wglawsnined AC Felaianunsn

4

Jasfiusyuu DC 1 vihenudnlatuanuyimevesqadnaug

[ P Y

ANNUANATIAAYTENINN15U04 UI99T AC Uag DC agil ARAAUS—Y393a17

wswiulnihnszuaaduanasdugudladlngsssuyd,
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Tusguu AC nszuaazduriuusaduliingud 100-120 aswioTuil @uegiuaiud
= v ad v =i - o w Y s A
50Hz 1138 60H2) msmm@usﬁmaﬁﬁmwmuaiwqamuwmmzawammmumimumsﬂ il

wsnned AC ianthduda ennasiuainnusssafigasiaaudialy

seuu DC lsdflansneus. nszuanssivastesaiilosiusaiulniinad adrsonsaliia

9 Y

Uﬂ u‘?QUQLﬁﬁVI‘UuWULBQ F"I’J'WllLLG]ﬂﬁﬂ\iW‘u%’Tu‘lWl’ﬂ‘Vm'WﬂJ@ﬂ\‘lWJu@’]iﬂ DC fanuinmeuay

SunTEaNTuegBnN.

AC VS. DC WAVEFORM COMPARISON

AC Sine Wave DC Flat Line

Natural arc Continuous voltage

extinction point

Fi

ov

ov —>
Time

Voltage

No natural extinction—requires
forced suppression

/ 10X

nsluiiandneueluszuy DC davldinaluladnisseiversaanisluvesnausninas DC

N

Zero-crossing
points (0V)

2.3.4.2 USZLANUBIUTINDS
Jagtu wsninesuuseanidu 3 Ussiavvan  laeusznaulusie fall

1. L‘Uiﬂmaiaﬂ 88 (Miniature Circuit Breaker: MCB)

v

duusninedfideuldnneludisinends 1desnndanszualigannidn desnin
N W v A a o v = a a
w3aLiiu 100 A dniinsAnnaniglus Consumer #38 Load Center u3Liauiiangluldin

anusansivdeulaognsdzaIn
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2. Wapawesinusnnes (Moulded Case Circuit Breaker: MCCB)

Jusninesiiiandanilluda  (Phenolic) vievjudne Mold 2 fidnwauidu
i ansnsovuusauldd Seinszuationndn viewhiu 1600A Tasiusmineduded
yudnlud® wazanunsaa-Ualameile

3. wesiwesiiausnines (Air Circuit Breaker: ACB)

wsnineseiad fuualvginnninusninesia 2 $rafu Tnefqaauiinuudas
vy ienUszansninlunisduda uasdostunisdnisasgs Taedidnssuatesnd ude

(%
a (Y

Wity 6300 A Wuusninesuuunssauliine AdeuReaslilug MDB anunsausaufiy wie

[ [
(% (%

Annsgunsaliasuidnly ieriiudnaninle Mad

%

nfeuldlulassadavuinlng wazaud
ndudedldusaiugs 9 lesnaunsasessunarasasunseualiiingnisassuunnle
281 ANTAAIUEILNTD
2.3.4.3 Msidendoiusnines @onedrslslimunyay

nsidendorusninesaniadaiedesiulniingnises uieluinszuaiiu axdes
Fosaneumnzaugenandasfuszuuliitluvarenie idesnisiasausnnesidudfay
FelaeUnfindr anansaluglulsemelng agldssuulniiuuy 1 wa (Single Phrase) Tu
oAnsTisinende way 3 wlalulssnu neoneswided iy nmsdenldiusnined Sedes
donlwianuduius fulassadwesernis Aunduauinazduseiusmlaiiy 400V ag

v

annsoaguuumslunmsidendeiusninesiiiu 2 Jade laun 9117w Pole wagAnfiianszua

Ky

6 % (3

2.3.4.4 WwInnasiuAen snaiuluae
\wsnines Ae gunsaldesaliih viseaznulil Welvanden viselinszualwaiiundn
Ao b4 g X = [ ‘:l' £4
AU vidheeamna sy Wekenashiliesnandy Weaswilviasaulwan
Seufosud Ananselenaindliavsyhauldnely
Y ¢ A cou 1 ~ gy Na e 1A ] N o
Anev e gunsaldiasialniin viseavnulvl ndrsludiiadey Welvanden vived

nseLalaiunINAINMuuUn 1daz19 AouUasuid199s5 J9aznauintdaulaiiloufy

winnessuindugunsallwihiazualudslildaneimsfiinerds  uazeinns

a G4 ' ~ [ o v Y [ 1% [y Yo v
wWislvdynuve esnilunalndrfglumsssiumaliianiens aieanudasadelviiug
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Wne1de wazauivinunelueias egalsin wsninestilegununevateviia Jeiudu
Mgspsiasanesdusenouratedsen1s Meanseualnin wseduu Pole ielylalusn

WNOSTMUILAULANITITIIU bazdAUUanNY 100% TuLa9

wemnasd DC wanredsolvs DC Breaker 32A-2504 (1P)

2.3.4 UananneIeg1a DC Breaker
2.3.5 Surge protectio
Surge Protection  Aegunsaifivenuuusniiiedasiulrinszrindansmiifinduiy
szl Galwnszvnenaiinananmgeng q Wy e msde-Daedesldlnihuualig
viemnufsUnfvesszuuliilh  TasgUnsaiazeliliihdiAuaudulumardlaidnge
gunsadlwihlnenss Ssanunsotietiosturudemeiionainduls
2.3.5.1 Ussimvasgunsaliulnnsgyiniiezlsing gunsaliulnnsgyind

vangUszian Fausazyszianidnvaznsldnulasauaudinuansieiy dail

v

Surge Protector : gUnsalfidintfivanlunistesiulinseyin lngagyinau
Tnanisarvauwssruliingeiululdlnlvadigaunsallnii

Line Conditioners : intfisnwamunnvaslniy Insandygiasuniu

=

(Noise) wavU3uusaflyinad wnzdmiugunsaliifesnsmiuiaiiosas 1wy in3eades vie
gunIINISUNNE

UPS (Uninterruptible Power Supply) : in3asdsaslniinfignadnendaa
Iylihdrseslunsddilaihgy vielvifihan weligunsailuiiwihawseldlflagliazan

2.3.5.2 lnnszunmeasls windulnagials

IS a

annsestlinluturioninns densdne aue wilsulwuinnau wagyineu

[

lamef Thasdeliadn onsimarilonadudyyiavesnisiie “Iinszein” Alduls Fs

o
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omslinsznintudefuswiilwiniu 220v lugrnamiegesinga wseulndu ‘
a1 ) ussdulnindenszualaiiluiafosuazgeduegremniiad avdewmalasnsede
w3 eald i aieuey deluszzonannsadenanouszansamlunisiauves
pUnsaiBudnmsetindld dsorvliAnnisdnsaslunmsnunilal Somnlalldfadatariule
N3N

HamlrinszmniAatuannvaisanvg wu madatilnenssdessuuanedali
wionsiafinluvinalndides Jgymanssuvdesidslningdnieas nsda-1Ua
insedldliiihaunnlug anuiiemwatsvesszuulniiinnnmiceay wazammdug Snunn 3
avevanil aza'qwagumﬂuizﬁﬂmﬁﬁ'ﬁua&Jﬁummgumﬂ‘um{]a%’aﬁm e

Yymdanan wenanazanusydnsninnisiauveunsesldliiiuas e1adwa

sunsedislgmniasiihargludiuuazeins auhlugauvnvesmsiiamdsindld nns

(%
V.Y

Jasiumenisinnsdaiulinszyin wie qunsal Surge Protector 3sreundaymiluinn lul

N3N Wnegramunzan wastieaaeinatulymdnaniiiugldaudnde

2.3.5 L@AININAIDES Surge protectio

2.3.6 WUALABSI(Battery)

a

luswiandulng 1519zidndyandwing 9 seudusiaunsaweussuasdeansiuls vie

a TN 6

38071 "Buwmesidalunnassnds’ we Intemet of Things (8fs Wouns WU, 2557) Feay

[ ' ¥
= = =

dealvinisisadinvesgruiauazainauigdadudn Faunsaliiugundifnues "assm

9 <9 v
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av suvalildre "wumwed” Aldiniiusarlindsnuiionaeidesgunsnluaziniadldaiuiy

pangauIulinaulanuifenig

|

(Fefle wrunnwanin1soulewesasIngs luee "Bumesilluynassnas”

way (@nflouw) nslduunmesdmsudaiundsnunawny
way (@ileans) wusmesvassalni Tesla Model S
fian: Jack Wallen: http://www.energy.gov, http://insideevs.com/
uenanuuameIariiauddylugadumedidnlunnassndud lueunandilanses

s U

wdgydanianudeinisaundsnuuazdymanglaniou uuame3dudugunsaldfgy

a

Fusuiiudisaandsnuazeianliiades wu naULEIeIAng 3o Wi uay Bldlueu

Tanllaunsandnluidnanurasndsauwanille 3nnAuA1IIntIveIRaIuINISmAlula

o [
a

wuaed nsltuunne uuvadamdsaudmiunsduindeusumvusdiFudsuiunniy
ARBALIAN

maeudifiodnladosinermaniuasmalulafvouunnod sauauuamanisld
wusneiagegnies Yasadsuazidufinsdiudwindon Faduidedidaudidalunis

mssiansludaguiarlueues
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2.3.6.1 huamassAaazls

WURLABIAD aUNSAINUSENaUR8wwaa b ATl (electrochemical cell) fawmila

9

waavuld nsusazwasinisi@eusanunielndn Jsanursaivdsundsnuailndazaudu
nasulndale

wadlninail (electrochemical cell) Usznausaeinluily (electrode) aenatias

dostanvihanian v uazdidninslad (electrolyte) Fsdrulugiuveunandoinis

q

¥ (%
(XY 1Y

psanstvewad i adfes liiYy a1gln SidnnseuszeaaunaIndmielUds

3.

1 ' ' 1%
N v =< ) %

Snimilalnefirmenisiadoudisstuivandivestaluiiuassidninslad nisiadeufives
5i8nnseusthasaiiiessyninididesenvadininaiiniudid vildAa nseualndih 7
inlUlgaula

uenanuuAmeIazdiauddylugadumesidnlunnassndud Tuowanilandes

a 6 [

WAy Jeyninnusesnisaunasnutazlgmannizlaniou LLUWLW@%gﬂLﬂUQUﬂEmﬁ’I Y]
Fusuiiudrsaandsnuazeianliiades wu waIuLaIeIing e wawuay WBldlugud
Tanldausanaalndrannwuasndsnumaiils anaus1IvtvesiauIn1simalulad

d' % Ql' [~ | [ o (v % dl' d' QI a o d’(
LURLABS NS LU UALADS LT ULAEINAINUFI NS UNISTULARBULIUNINUE TS LTI UIUNINTY
AADALIAN

nsseusierdlaeine maniuazimalulagvesuunnes sauiawuImnienslyd
WUALADI 819 NABY Uasadouaviduiinsivdwinden Jadusesiianuddglunis
° aa o o
msatinvlutagdunagluouian
a ¥ & AN a A ' o v v a v '

LUALABS WBNA1NAEUTELNOUNILLTAa kNN AT A A NISABAULAD 950 AU
(separator) MvutfiAuszrIntd lnihveswadivinefinunansdeduiie WlivinujAzendu
Aty lnwagUesAusenaundnvewuninesll 4 asausenaunan bawn

1. 798U %39 wolua (anode) Ludrileviufisonadnudianinsladuaiazli
annsoau

2. Tauan e wAlna (cathode) Wutinlevihufjiseedifudianinsladiudy aziie
autRlunssgadidnaseu

3. gvanlnslad (electrolyte) tiuarsenasgluaniuslanlea g edrulngidu

~ P A A v A A A o

asazaneiusenausmiseynaniiuseainseundeunvisetnsewalnii

a &

3. FuU9 (separator) WWuTaniduauiuluinyiwmiiulsruseninstnassdn

q
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[

Y] ¢ = &
Y ﬂwmmﬂﬂLL‘UG]L@aiIULLNUﬂ']WLLaﬂ\TJQQ{LWWWﬂ@

Ineildug1IUNTEYTIvIN daududununseutiay
2.3.6.2 USEIRNISAUNULA NI SNAIUNVDILURLH DI
% v = o Val 6 1 2=} a 2
NUANgIuNIsAUNUNIluTIuaf viliinisaianisaldn uyedladnisussfvg
wusaasiand 2,000 Uneudl lnsuunwesndunveglulssmedsn Sanvasdulniiviisag

Aumilen lnedivienaruidunsinssuanneunsfnfiinsinansiv wazluviavdnegnse

LNUNAINVDIVID

2.3.6.2 WAAININAIDE1MUALMBSNITLLaUSEI 2,000 NINTTIwan

2.3.6 3LAUNULUAADTS
T pd. 1791 8218 (Luigi Galvani) tadanmdiudn dewnlduidanseniuiian
voenuiliFeTinudrmveanuaznszgn wdsindn nsduvnudsuslansdunisly &
3o unu Tunmends wildZeudindemindnuidedinudsunseguuisiulans fidng

yilpfuuidlane Welduvidlaneduda anvasiianszualnilva anuienseen
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v aa s

2.3.6.3 WananIna fiaanill (Luigi Galvan) uﬂWaﬂaLLazLwasismﬁmLﬁsJu (A.A. 1737-1798)

aou wildnaassinszawildenguieunniounduiagunuiuvenyn udanh

v
[ o LY <)

udulavy 2 vllalaun denzd way ¥u u1Usznu ntutihianisdssnsgounwdugu 9

q
¥

vanetu uarldifeurodiuuuanvesiufududvandeainlany winuth gunsaifananse
Iamlianseualnila

punsnivenoan aoulé¥unisdsdedn Voltaic pile Fefioldinduvadiniluad
wadusnvedaniuiaisen 1eanldwaun Voltaic pile Idrenszualnfiedraaiosdeiu

[ N v

Y a P I a a ¢
LS UIUNINVU (’TJEJﬂ'ﬁLUaUu@LLNUIaWZLUanﬂBa UNDILLAN LLaZLUaHu@LaﬂIWi‘lafﬂLUUﬂifﬂ

[V

FaTsnnaniudl ¥setnde Feanunsadeuaumsuiseeiinintulansl

Electrolyte

Zinc

Copper

2.3.6.4 Lanan Na@IuUIENauved Voltage pile
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2.3.7 Yuud Tald(Submersible Pump)duut n3eviaulneduouisonfnuinia “lali"
(Submersible Pump) Asduinfignesnuuunlivinauvued daLa3esaueg o

avue lnguameiszgndanuiiegawiununiedesiulnitdnvaenisvhaudunazge

= (%

U1+ INNIUANYRRIATEY Wazdaeendunwisigenfieg A uuunion1udng
UBMaTITYNITUIBANUTOUMELIT A T BN IdeuseuiiUued Al TanlsTeisian

Ao ulaesesnailuvaenliiihin wsizasylivawessoudanaslngle

2.3.7 hanINInEeeatuwy bl

(Y 1

2.3.7.1 fregrmdnnisvivestune lalindnnnsvireuaes Juus (Submersible
Pump) Wio  fiSenduin lald finalnmsyheudiinaulasasumnsneantuiuuuniiald
Ay Im&Jmé'i’wé’ﬂmsLU?{auwé’muaaﬁmﬂmimuiﬁlﬁutmé’uﬁn fetl nsasundany
M5 (Centrifugal Force)dloisndnuudn uawmesfigndatuilfassumsuunuimnan
Fadfonsong iy Tuitn (Impeller) fogluiasdudiudinaiuussiuuazdsioontiiign
wissgeninasindsnugauasadeuiiiilly didoudy (volute Casing) Aifidnuaizdan

9 P N I3 Y e v I3 o
N3IINDBN LW'EJL'Ua?JTJﬂ'J']ﬂJLTJsU@Qu{LWﬂaWEJLUu 390U (Pressure)

Cable

Head Cover Connection

(FC-200)
Ball Bearing Thermal Protector

Motor Frame
(FC-200)

Shaft
(sus)

Stator

Rotor
Mechanical Seal
Oil Bath

Oil Seal

Pump Case
(FC-200)

Impeller
(Thermoplastic)

Ground Stand
(FC-200)

2.3.8 WAAINNFIDENNNANNISYINUBIUULTY tald
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2.3.8 an

Avo

wian Wuusswifumuntunsthuldeonludinsesfuinndign uanduniidniy

Y

<

1 | =3 1 1% [ = . %
Dg1NIVAe Iaenanazuutaaniy 2 Useinneneiu Aswidn (iron) way wannan (steel)

LY 1@ @

FosaosUsznnil SauadAndstunansysenng uwidnilvgifnazgnifenegavnsuiu

11 “wdn” Huled

3.3.8.1 AnwauzinlUvaunanuasmdnnan
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Aunsoaniwna iWetidlndfuwimin ssgafniu dauiuiifidunumanlduniian fde
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autuiuldnunegusianimuauase lneazegluguvesduwsiludiulng Fsideddd

aqeeenu ielildduusimanu3gvduazannsatunldusslonila
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E]u‘] E]ﬂLaﬂ‘LJE]EJ Vl']l%ﬂﬂiﬁﬂﬂll@iﬂﬂ?iﬁlﬂﬂ&lﬂﬁﬂ NIAAUNUNIU LL‘UQLL?N bagdanuIn

Y

'
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FUNIUA DTN S UNALATAIENIS TR L D e N9 LE Bl Nddfowannanliainise

ﬂ‘u‘W‘UlWﬂ’Mﬁiiiﬂsd’mLM%J@‘IJﬂUL‘VIaﬂ Luaamﬂmumaﬂwaiw UM’]IWEJﬂ’]i‘lJiu‘EJﬂWU@QlIuHEJ

%

unue Feteandunuliiy

9

watutlagdunfinisdnmanndunldeuegaunswats sz

| a wa o ! Y &
BYNUIN LLﬁgllﬂmﬁllUmV]I@@L@uVLlILLWLVﬁﬂ

2.3.8.2 Usstanveamvanuuslasenglstng
] [y =3 gj 1 Y & 1 1 A
dmsudszinmveamaniu awnsawdieentailu 2 naulugjq fie
2.3.8.2.1 wanvae Wuwinildisn1stuguimeniswaetuun 3a9sd
USunamessinmsuaulszuna 1.7-2% Jsviliwandanuuds waluvasideadundany
Wie wagsewmnivilimanude aunsadugulauaisnisnaeisifenvintgu liawnsotu
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