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ABSTRACT

This thesis presents about centralized charging and storage system in
Future renewable center. Consist of batteries, converters and inverters. It is necessary
for storing energy from renewable energy source and be able. to distribute enough
power to the Future Renewable Center building. The system is designed for 220 volt,
50 hertz, load demands 195.7 kilowatt-hour for 6 hours {(18.00 — 24.00) on each
day.Energy storage system design and sizing of the devices in the system must be

efficiently, economically and according to critical load.
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2. MIYsEUUARBIFILLTIR AT wldalunsusyedunimsyseade
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3. MIvszuUAMBILUVARISATY TiTAnannissaniuvesandis luduusn
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Usrameusadunsdi

2.11 srdumsdauszquumned [7]
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2.12 nalan1ssaUsequunined [7]
a - & ' N e
n1sdaUsyquUmmellaniusiugiuey 3 anue léun Bulk, Absorption
uay Float Charge

1. Bulk Charge (Uuanususnaaenissnusy quummaia}vmsnmm'lmm
mjmma“"luiuﬂUﬂqT,mluummas‘lul.ﬁamﬂwnsvmsuﬂuusaﬂuawuwlnami-'mumaﬂ
(Uszanos 80 fis 90 wWasigus) ivmuu.wﬂuﬁ'l'is‘luamumsmaﬂﬂquuaq’lwfm 10.5 Trands
15 Taad mav‘l.uumusmuwuuuaumwsumsanﬂquuuu Bulk wiawnsadinnszuagean

Foreliuuninodle

2. Absorption Charge Wuanuziiaesveanisenlsy %LLUmm’aiﬂ’JHLLNﬂu-
Asit daufnszuaaranasiiasfosiiominnisiftuussaa i ununelureswunnes
spwiunsdnuseq sefuuseiuluanuedasiisnnniign Jeoylings 14.2 fs 15.5 had

3. Float Charge LUuamumamﬂaqmsaﬂU‘sua WA IIINLUALADS Tasiv
dnUsEQiu meuﬁ'l-uamhvw vanseuad (Uniuszunn. 12.8 - 13.2) maammsmﬁgnsm
'vmmul,l,a-'r;mmaJn1's'lfmrn.:-uaciu.ucmma‘%r "ﬁ'ﬁtt‘lun'ﬁﬂﬁiq%‘nwﬂﬂamsé‘ﬂﬂsvmﬁ‘m’]aqﬁ’ums
A18UsE L0 (Self Discharge) 9435 PWM 'Ium'm'nmnuavm':amﬂi"aumiaﬂawaummu
uavumsaiaacyfmmmsaﬂﬂ'quwe'(umﬂ (adlvifuuunined %amanlmﬂwmusaaﬁsqma
wiil FuFendienuniiveniad msiyeuiniaiadordsualattinmuislulasiund
AW Widwiunsugesdnwiluszeven iy syvunasdrsesssunniilinesiinng
msﬂssqﬁu U39AY Float ﬁ"uanwzagjﬁﬂszmm 13.02 - 13.20 Trant
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miamUsuwumma?uwmuna NIANSEAULSINY 15.5 1ad 2¢linaug 100
Wasidudii wﬂmnma"maamamvmmasﬂ"aﬂﬂiuﬂaawﬂivmm 2583 ‘hammauﬁaa way
mawmmasuunnamﬂs qmn azuﬂaammwmnﬂgn'sm
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UM 2.3 namiuansmudiniusvessssunlidayszaiunanluanuzsngg (9]

msammaLLUmLma'iLLUUmumn‘sﬂa'umnmls’ﬂmﬂmsaﬂﬂi“mmu Equalizing
Mn¢ 10 fia 407y ﬂ’l‘saﬂﬂs"mmuumuLmﬂummmsmuaﬂﬂsvmmwnm 10 Wesigua
uagltianysgunm 2 fa/16 alus Lwam'l,vrmemamnwaamu.ﬂmmuaznmmummu 9
annsoiaresieiindinsetldainlslnsiings

CURRENT A
25% OF Ah

5% OF Ah
2% OF Ah

31]'3 2.4 ﬂs'leLammmé’uﬁ’ua’%mnimaﬂﬁé’ﬂﬂizq Yurailuaniugsnge [9]

2.13 prwidnueanimeysequazn1ssaUsyy [6]

A1Alef (DOD, Depth of Discharge) Lﬂuammus“mwmmwnﬂ'l‘m'mma
ﬂ:rmmuaamﬂnamuwnm drunduvesadlanne Anealed (SOC, State of Charge) 1iu
amamivmwmmwm'[,'mﬂuimﬂammmuaamﬂi gquiuiine AdlefiuazAealedign
ihlulfies1sdsmuguni (Nominal Capacity) mmtam'lumsww 2.3
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AINT 2.3 euduiussenineendleniudnealed

1oalad (% SOC) Alad(% DOD)
100 0
75 25
50 50
25 72
0 100
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] "" : L] 50 «© n =0 w0 w0
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4 o 5 et ’ «d
TUN 2.5 nsviuamedunuaTinsusynvaalon

2.14 $asInImeUsEYRIERLed (6]
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2.15 193074 ( Life cycle ) [6]

AUNNIEUeIA1 I loida (Cycle) dmSununines AonisAreuaznissn
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uummasmmsnmmut{‘luunm‘l,m}uwumamw ToevhluazRasananduiuleidaseanis
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:mima'uuaqnummmaﬂwaunﬁmwswa‘uaau.ma-*l'asma mnvaasulng
'mmmu“wmawﬂ1ﬁiaﬂamammﬁiaﬂm1LLaﬂwuwa'uaqmu’:u‘l‘amaﬂmmﬂmﬂ‘[aﬂwmﬂ
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2.16 msUszgndinsliamuumns? [1]
nsUszgnAnisliuresuummeingi-nse wisldidu 2 wou 1oun

2.16.1 nltemuvuiliuseau (Cycle operation)

nsvihanululefa meﬂmmmmiL'Jm'lumsamﬂiv'\]é’ml,a fioamsgunsailosiu
msamuaumimmhzmnu aﬁmﬂﬂﬂ.UH’Iiaﬂﬂ‘iu’\]ﬂ'wmﬂuﬂLL‘Nﬂ‘Uﬁszﬂaﬂ’l'iiﬂ‘i:}'TLE]WlWVT‘h
wszﬂummuammawaamsamﬂqu Final Voltage) uavmnmmvl.l,a'l,wmn'mmammw
numaeI5ULH mu'umLmamnamjqu‘lwuqmmunm ABUINIITALYEAIMY MY
:Ja“uum'iamls.,aaﬂﬂmam‘lﬂ'[uwamwnuﬂmmmmum ﬂvm'l.ﬁlﬂmmﬂmwmu
ABINITUAY 's.,uvL'nm'lun’ﬁl'mm,wmma"'lmmawiauwauaa

2.16.2 nsldamuuudandidansna (Standby charging)

Tolusudsy anm'saqﬁ‘l{ﬂumnanmu ImmJnmvmuluﬁm'mwmmammaa
PADALIAN LLavmuwamuh’ﬂmaﬂmaLmaameﬂ,wmunaN‘lummsnmawawﬂm CRRY
younuviwady 2 Wy 8

1. msé‘nﬂs.quuun?mﬁa (Trickle charging) luvmr fluvdsgaslniiagan
munmaaa'luamazﬂnmLmaumuuaumﬂlwﬁw'lwLmTwaﬂ Imumumma“lmmmmmnu AR
ANARUNFRIN WA IS8T 'mlmumumai%mnwaumnﬂwammamawamu N159AUsYY
u:uumnmaﬂvmmwaﬁmmwmwammumsmﬂUsswmuhmsv Tmamsamﬂs"mmmmm
sietllosfinszuansdidsineg ma'lwu.umLmaﬂhuﬂag’luama"mumaamnm nsiin1sAeUsey
uniiuly sgdinsdauszquuameidunanun ﬂuu‘U’Jﬁﬂ’ﬁaﬂ‘Ui"ﬂLL‘U‘UﬁEN‘rJWi"]Lkﬁ"ﬂ’liaﬂ
Uiui]u.u*uLmﬂummqmmzﬁunumsamﬂi"ﬂuﬂsmu

2. mMydnUszquuulnan (Float charging) lusruuillvanvgsavuiufy
WUAADS ‘SzuummﬂLQW’]L‘H"ISE)F!‘IJ?.;QLLUUlLiGﬂuﬂ\!ﬂLW}uu Jedsmaliuuninaiiinasane
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4.3 HANSAMNUUTINAMMUBILUAREIIUTFUY 2 SEUY

TunmsAnamdiunuauguesumneiildeanuuuly 2 szuu Tiud
‘izU'U‘U'isfqLLUmLWB%‘IN'1un1iﬂﬁﬂﬂ§dﬁiﬂlﬂﬁ1nﬁ3LLaﬁﬂ'ix'l (DC Coupled Battery Charging)
LLasswUstqLLUmma‘%lmumsﬂﬁﬂﬂﬁaﬁwlﬂﬁ":n‘isaé’u (AC Coupled Battery Charging)
Falunsiuramvinuaugreuamed vuIrAosfuaua Nt taa il uves

WuAmasmIunTIMeeslvan o 1981 18.00 e 24.00 u. Inasfildfiidady 103.02 kWh

InanisFumsad
nsmlvanlueais
40.00
35.00 i L 2.
30.00 4 \
25.00 l \
% 20,00 - /[ E\JA\—_
2 1500 4 / load
% 10,00 .
5.00
OR D6 e e A
012345678 9101112131415161718192021222324
Time(hr)

zﬂﬁ' 4.8 nsWlvasluoiaisvodlase NSAUENANIUNANUND DU AR

PNATWANNTaMUIUNIaaNIvLalua1A1S lasnistneAaslnisde

PNy alurianan 18.00u. f9 24.00u. eAanldnil

Andsluisiadalug (kWh) = 21.20 + 17.75 + 17.75 + 23.00 + 16.00 +

16.00 + 16.00

= 103.02 kWh



4.3.1 5¥uV AC Coupled Battery Charging

Multicluster Box 36
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Battery
charger
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zﬂﬂ 4.9 58 UUAC Coupled Battery Charging

pnaunaylslunsinanaUiinueug fe

Q AN })Lmrd @ T
Bt 3 |

Vban X e-ff;larf X eff;," x%DOD

o 103.02kwh
48x0.80x 0,85x 0.7

= 4,508.93 Ah (Usya1a4 4509 Ah)

v e ad o v
sldiUinunuguesunnesidwaldfe 4509 AH Tneidenld
= ' @ Y o v
WUALABIUUIN 125 AH AoWUUKAL 16 gnaynsuiu 4 gnuazawiunu 4 ass el
wsaului 48 Taad wazAnAuguasuUmmesae 1 ga dAuvinfu 500 Ah anse

AU uIuRUMAeS Ida N

&
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Fnuwusmesinedldivunluseuuiiae 4509/500= 9 9 = 144 gn
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1. “Bulapsings Sunny Tripower 150007l S1HUMIVNR 4 1RO

m51fi 4.1 ANALUADUNBINBST Sunny Tripower 15000TL
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Input (DC)

Max. DC power(@ cos @ =1) 15340 W
Max. input voltage 1000 V
MPP voltage range / rated input voltage 360V - 800V / 600V
Min input voltage/ initial input voltage 150V / 188 V
Max. input current input A /input B 33A/11A
Max. input current per string input A/ input B’ 40A/125A
Number of independent MPP inputs / string per 2/ AS5; B:1
MPP input

Output (AC)

Rated power (@ 230V, 50Hz) 15000 W
Max. apparent AC power 15000 VA

Nominal AC voltage

3/N/PE; 220/ 380V
3/N/PE; 230 / 400 V
3/N/PE 240 /415V

Nominal AC voltage range

160 - 280 V

AC power frequency / range

50Hz, 60Hz / -6 Hz ... + 5 Hz
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Rated grid frequency / rated grid voltage 50Hz/ 230V
Max. output current 24 A
Power factor at rated power 1

Adjustable displacement

0.8 overexited... 0.8 underexited

Phase conductors / connection phases 35
Efficiency
Max. efficiency / European efficiency 98.2% /97.8 %

- Lﬂ'%'amszigLLumLma?(Battery Charger) Sunny island 8.0H $7uURMUA 9 YA

AL 3 1ATDY

- N | < P
ATTNN 4.2 AUALUAATDIUIYUUALRES Sunny island 8.0H

AC output (loads / stand-alone grid)

Rated grid voltage /' AC voltage range

230V / 202V ., 253 V

Rated frequency 7 frequency range
(adjustable)

50 Hz /45 Hz.... 65 Hz

Rated power (for Unom / fnom-/ 25 °C./
cos¢ =1)

6000 W

AC power at 25 *C for 30 min /.5 min /.3
sec

8000 W /9100 W7 1100 W

Rated current 7 maximum output current 26 A/ 120 A
(peak)
Total harmaenic factor output voltage / <4%/-1.0+1

power factor with rated power

AC input (PV array, grid or MC box)

Rated input voltage / AC input voltage
range

230N/ 1725V /... 2645V

Rated input frequency / allowable input
frequency range

50Hz /40 Hz ... 70 Hz

Maximum AC input current

50A

Maximum AC input power

11500 W

Battery DC input

Rated input voltage / DC voltage range

48V/41V..63V

Maximum battery charging current

140 A

Rated DC charging current / DC discharging
current

115A/ 136 A
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Battery type / battery capacity (range)

FLA, VRLA / 100 Ah ... 10000 Ah

Charge control

IUoU charge procedure with automatic
full charge and equalization charge

Efficiency /self-consumption
Maximum efficiency 95 %
Self-consumption without load / standby <26W/<4W

3. Multicluster box $2uauvvin 1 1A3eq
31 4.3 AALURvBIMuUlticluster box
Connection of Loads
Number 1 x 3-phase
Rated output 300 kw
Rated mains voltage between L and N 230V
Rated mains voltage between L1 and |2 400 V
AC voltage range between L1 and N 172:5 Vi 250 V
AC voltage range between L1 and L2 300V.:..433 V
Rated frequency 50Hz
Frequency range 40 Hz ... 70 Hz
Current at ratings 3 x435 A
Diameter of bolt clamp for connecting N 16/mm
Diameter of ‘the screws on. the fuse-switch- 12 mm
disconnector for.connecting'Lt, L2, andL3
Maximum torque of belt clamp 25 Nm.... 50 Nm
Maximum torque of fuse-switch-disconector 25 Nm
Maximum cable cross-section to be connected 300 nm’
Fuse NH3
Minimum allowed fuse rating 100 A
Maximum allowed fuse rating 500 A
Connection of Sunny Island
Maximum number of Sunny Island 36
Sunny Island rated output power 180 kW
Current at Sunny Island ratings 3x260A
Maximum cable cross-section to be connected 16 mm’

Fuses

36 x C 32A line circuit breaker

Generator connection
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Number 1 x 3-phase
Rated mains input power 300 kw
AC input current 3 x435A
Maximumrated shot-circuit current 10 kA
Diameter of bolt clamp for connecting N 16 mm
Diameter of the screws on the fuse-switch- 12 mm
disconnector for connecting L1, L2, and L3

Maximum torque of bolt clamp 25 Nm ... 50 Nm
Maximum torque of fuse-switch-disconnector 25 Nm
Maximum cable cross-section to be connected 300 mm’
Fuse NH3
Minimum allowed fuse rating 100 A
Maximum allowed fuse rating 500 A
Connection of PV plant

Number 1 x 3-phase
PV rated output 300 kW
AC current at ratings 3x435A
Maximum rated short-circuit current 10 kA
Bolt clamp-diameter 16 mm
Maximum torque of bolt clamp 25 Nm ..-50 Nm
Maximum cable cross-section to be connected 300 mm_
Fuses None
Connection to ground

Diameter of the screws on the fuses element for 12 mm
connecting PE

Maximum torque 26 Nm
Maximum cable cross-section to be connected 300 mm’

4. uUAMESYTlA Deep cycle 1A 125 Ah S1uruevun 144 Qn

J o=y 1‘1 L &
AT 4.8 LunpeIuin Deep cycle vum 125 uauddlus useiu 12 Tan

Model | Volt Capacitor Overall Dimension Approx. Weight
(Ah) (mm.) Dry (kgs.)
5Hrs. 20Hrs. L w H aq
EB125 | 12 100 125 406 173 212
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Fasedunuresgunsailunisldanlussuy ssuuAC Coupled Battery Charging

- WURRD3 Deep Cycle 12V 125 Ah 51a1gnag 5490 um

- Bunedimes Sunny Tripower 15000TL-1051ANATDIaY 150,000 UM

- Lﬂ‘%’aaﬂiwmmma%" (Battery Charger) Sunny Island 8.0H FIAAZBAY 160,000
UM

- SMA Multicluster Box 36 59@uA3asay 700,000 U

n3esEUY AC Coupled Battery Charging Usenausie

- uumima3 9 yo Taedoounsuiu 4 gnuazaunudusi e 2ees saudy 1 U0 Y9y 16
an sldlunnesiean 9 x 16 = 144 an {Wulu-144 x 5490'= 790,560 U

- w3asUszquumans (Battery Charger) 9 wplngld 3-1p3ese 1 gauuaLno3 iy
Tdwdainediiedu 27 1adeq 1uiu 27 x 160,000 = 4,320,000

- Multicluster Box 1'1A5a Wiuidu 700,000 v siaaldaistusy oy iudukaay
790,560 + 4,320,000 = 5,810,560 umn

4.3.2 3¥uu DC Coupled Battery Charging

Wind Wind Wind

|
%
&

AC 3-phase

;a:ﬂﬁ 4.11 5¥uuDC Coupled Battery Charging
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Qbar: =

_103.02kwh
720%0.80x 0.7

= 25551 Ah

wliranugvesuumnesidwnldfe 25551 Ah Tasidenlduunmned
WA 125 Ah siouuvaynsu 60-gn WeltEAwsafuliin 720 Taadt uazermugues

wumme3se 1 yn TR 125 Ah @usamuIamsuIuiumeeslaen

uukuameiinedinmuelussuuiife 255.51/125 .2 9a = 120 gn
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a ¢ A o & <
1. Buneiines Sunny Tripower 1500TL 7UUYNVUA 4 LATDY

MINA 4.5 AENTRBUIBIIMES Sunny Tripower 15000TL

Input (DC)

Max. DC power(@ cos¢ = 1) 15340 W
Max. input voltage 1000 V
MPP voltage range / rated input voltage 360V -800V/600V
Min input voltage / initialinput voltage 150V / 188 V
Max. input current input A / input B 33A/11A
Max. input current per string input ALy input B’ 40A/ 125 A
Number of independent MPP inputs / string per 2/ A5;B:1
MPP input

Output (AC)

Rated power (@ 230V, 50Hz) 15000 W
Max. apparent AC power | 15000 VA

Nominal AC voltage

3/N/PE 220 /380 V
37/ N/ PE; 230 / 400 v
3/N/PE; 240/815V

Nominal AC voltage range 160/~ 280 V

AC power frequency / range 7 S50Hz, 60Hz / -6 Hz ... + 5 Hz
Rated grid frequency / rated grid voltage 50 Hz /230 V

Max. output current 24 A

Power factor at rated power

1

Adjustable displacement

0.8 overexited... 0.8 underexited

Phase conductors / connection phases 373
Efficiency
Max. efficiency / European efficiency 98.2% / 97.8 %

98.3
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2. wuninoiuila Deep cycle wuTm 125 Ah Saausivun 120 gn

M7 4.6 LUAVBITA Deep cycle wun 125 wouddalue usey 12 Taad

Model | Volt Capacitor Overall Dimension Approx.
(Ah) (mm.) Weight Dry
(kgs.)
SHrs. 20Hrs. L W H aq
EB125 12 100 125 406 173 212

n3tiszuu DC-Coupled Battery Charging Usznausiae

- uunel ByRsNAY 60 gn YuLiY 2 Add saildsaliuummeiridy 60 x 2 = 120
qn WuEY 120 x 5490 = 658,800 v v
L3 LS J -
- hadwadaguamas 1 1309 iy 500,000 um

Fatfunsdisyuu Ac Coupled Battery Charging WninI1sz Uy DC Coupled Battery
Charging tHuusdu 5,819,560 ~ 1,158,800-= 4,660,760 v

4.4 AAs 1MUY DC Coupled Battery Charginguay AC Coupled Battery Charging

d' - e L - ll

e ntulasenisIde Future Renewable Center aunsalyssuuiasotny
w169, 2, wuuReszuu DC-Coupled Battery Chargingiayszuu AC-Coupled Battery
Charging%‘q'ﬁuﬁﬁ%zm‘a’auLﬁau'&’aﬁuﬁzﬁmﬁuﬁumnwmﬁ’u?.ﬁ@tﬁm 2 5%UU A9 DC-Coupled

Battery Chargingilay s¢uy AC-Coupled Battery Charging
DC-Coupled Battery Charging

L |
a1
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AC-Coupled Battery Charging
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ATNN 4.7 wan1sSyuiisusEuuLUaLees

“lﬁnusvuulﬂﬁ'm'sxu.aaé'uﬁﬂmm'lmju,azs'mmwa

ANEUURYDITYUY AC coupled battery DC coupled battery
charging charging
3787 5,810,560 um 1,158,800 umn
SRR 144 gn 120 gn
unBueIme Ay 3 3
Tnnudunesinefiafinuaiily 9x3 .
Anugaydesluaieds #n GE
WSIFULUALADS 48 aan 720 Than
Usedngnw 0.98 0.83
2gmsldauuunine’ 819NN dunh
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o w v a a vy ) dy v a
4.5 WhtoyavnimMasuindalauasnasnuisealduniinses

o a A a [ ¢ a oA v as
L'U'EN‘\]'}ﬂwax‘]Q'“.JVINaFﬂlﬂiﬂf\]WﬂLLNQL‘UﬁaLLﬁQDTﬂﬂU AD 110 kW way nanuay

o @ ¥

wanlwihiliinidsgegaduaz 10 kw saiivianue 3 du axlawdasusandu 140 kw us

wasuandutuegiuANmTmuTIviy L lialinsiilundar Tu avtudslidiumamdsuay

v

AR wiazndwuildengaduasenfindiduunamanluniswdsnlnf e lulely
lassnmsAudndsnunaunuiioauan Fandanuiindaldluneunaieiutinian 9.00
16.00 u. findanulndnadslu 1 U wihdu 500 kwh MUFUN 4.13 NEIURAD RS U

are9a0

mamsuan (kw)
100
90
80 f/\\
& (2 =
60

- / , \

30 V4 X

20 - 7/

10 4
0

e
A7

6.00-7.00
7.00-8.00

8.00-9.00 .,
9.00-10.00
10.00-11.00
11.00-12.00
12.00-13.00
13.00-14,00
14,00-15.00
15.00-16.00
16,00-17.00
17.00-18.00

§

J o = N 1
UM 4.13 nsiwdseuiiaseriingluisiassiaial

A15NT 4.8 WAL ULEIDHRg lULAaTY 80

Y3128 (Time) NAWUUAD NG (KW)
9.00-10.00 1. 56.99
10.00-11.00 u. 72.24
11.00-12.00 1. 79.5
12.00-13.00 . 89.625
13.00-14.00 w. 81.14
14.00-15.00 w. 70.19
15.00-16.00 . 50.35




a4

P lunsunaniussuvaziinisusyyliuuames et luilu

o o 1 =y o = g [ = L a = L
waqumiaa’lumqmﬂuwaamuuaamﬂma 'LN'U'NL'Jﬁ'] A8 ﬂumas'L'uwanmﬁuasauh

- J i IR o 2K '
lukuaimes lWemstvanlutsmfudausina 18.00 fs 24.00 u. luiitivangegmazey

#i9791981 20.00 9 21.00 U, veinsl SN s 23 kw Touraslwihilvandeasnis
uanIfaguR 4.14

ns M Tnaniuoms (Fin % wiil)

40.00
35.00 ’* o i —
30.00 -+
§ 25.00
=< 20.00 —joad
2 15.00
8 |
10.00 - it == 7 b
gob T P L e e
|
0.00 =t 'B” 4 iE i E Sk, O B AR 17 1t uty N 0 - g
012345678 9101112131415161718192021222324
Time(hr)
i‘l]'ﬂ 4.14 ns1iuan (Load curve)
mywdt 49 Mdslwihuavanuauuaesillut natsasialg
4231781 (Time)
18.00- 19.00- 20.00- 21.00- 22.00- 23.00-
19.00 u. 20.004. | 21.00 u. 22.00u. 23.00 u. 24.00 u.
Tnaniild
B I 17,47 2242 15.42 15.42 1587
(kW)
AY
WUNLAD3 358 358 467 321 321 321
(Ah)
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Tunseenuuulummedul 2 svuu Ae AC-Coupled Battery Chargingiia
DC-Coupled Battery Charging @ewa 2 szuvariimseenuuuiidneiuluisevesusunn
ATIRUUAAES (Ah) FEAwniinnueadadeiuiiewutedfissuasdessneia
waneaty iy wWesiduiusednnmuesuumned Weosldusiuszansnmuedunesines
waesiudmmudnuesmsmeyszy sevengnislivesuumae’ uazseiuuseiuliinidenls
Tumsmfauumnes Wiy wasdwmniinsdiifauniluseuy Tanaimunssinaneises
Wiansiasuuasinidsini (w) snunasldaunsaflushenens AudndnunaunuLite
awAALYY auuAlnluantdleiaan 20.00 e 21.00 u. HdslwiwRuTudy 30 kw saiiily
a1 3 $2l9 (21.00 - 24.00 v) AnBeszinderdslildldanfine 17.17 + 1717 + 22.42
+ 1542 + 15.42 + 1542 = (1747 + 17.17 + 30.00)=.38.68 kWh v3aiifiousuiumug
LLumLmaéawaﬁaaq WNE3°806 Ah Wiy

J o  w = dl i 1 ' Qli -l
MM 4.10 MatlwibuasSinuaaquunneiflilutasaawrasdiliensdinisldivan
Wuulutieiean 20,00~ 21,00 u;

Y218 (Time)

18.00- 19.00- 20.00- | 21.00- 22.00- 23.00-
19.00. | 20,00 w. | 21.00%. |22.00w%. |23.00w. |24.00w.

Tvaniild
17.17 17.17 30.00 15.42 1542 15.42
(kw)
A
WUALAD3 358 358 625 321 321 321
(Ah)

mﬂmiﬁwmmuamﬂ"lﬂ?umm’mqLtuml.ma‘%b[uizUUAC-Coupled Battery Charging

& 1 1] s 1 3.0 - 7 - -
:Jmmwnu—o—téﬂ-zﬂ%.zsx«ih = 2146 Ah (am;m'lwﬂ'szaﬂﬁmw'uamumma?

dunsineuasiedfiduinnuinueamsmeusy g 100% ) warsyduuseiuiildivingy a8
Thad Swauuunnes 144 gn 8udenliszuy AC-Coupled Battery Charging 9zuand
AudiiusidTiiuarUiineuquuameslsiilonsyinantinsiasuwasiy aradn
mdeUTINuANUTUUAMEIMUMIT T a1
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AC-Coupled Battery Charging

o w - - ' ' o =
ATl 4.11 Adstihuazuinannuquuamesililutisauiasdalunsdiinsléivan

Wndulurasnan 20.00 - 21.00 U

Y2391 (Time)
18.00- 19.00- 20.00- 21.00- 22.00- 23.00-
19.004. | 20.00 4. | 21.00 u. 22.00 u. 23.00u. | 24.00 wu.
“ >
Wamfitg 17.47 17.17 30.00 15.42 15.42 15.42
(kw)
AIUY
wummed | 358 358 625 321 321 321
(AH)
AAUVAD
1,788 1,430 805 484 163 -158
(AH)
AVED
(%) 83.32 66.64 o H ol 22 55 7.6 -7.4

nmsuansbiviuiudiefinsdsuwadvaalutasing 20.00 §s 21.00
u. AfldsIngqauinAY 30 kw wilivSinummueatpinedazmdeniug o
F2390981 22.00 19 23,00 w. FiAviiAU 163 Ah Frdnnaudue fifuduessedundaely
wummBIIEMARIVINAY 7.6 % voImmg uilusavieiluedaluarlinesrelussuy mad
oaznoslilnnmisimisedhssuy JavuinflonsesnuuuitlildunvesUssavsnn
vosvAmeiuardunedined Taslwnisvinudu 1009 ARTINEIUIINUUARDIWe Y
dwivlusruuiirufinunfaniy wilun Ui asmsavAnrvnveUsyansnwee
wumLAe3 Butiefines uaziUesifudnmdnveanisaeyseqldun 80% 85% wax 70%
mudruielissuuianuatiosnmuarauundede FaflUiumaugueuunme?

L, ) s a v oar ¥ i 1 ;
WNU 4509 Ah mminu.aﬂam‘mauwué‘lmmﬁmnm‘mmumw



o s - d 1 1 ..l
M3t 4.12 rdlihuasuinuauquuareIildlutweusasiilunsdinsléivan

Wudlugaaaan 20.00 - 21.00 v,

1291281 (Time)

18.00- 19.00- | 2000- | 21.00- | 2200- | 23.00-

19.00u. | 20.00w. | 21.00u. | 22.00u. | 23.00w. | 24.00 ..
“ v
Tamiild 17.17 17.17 30.00 15.42 15.42 15.42
(kw)
AUY
wummel | 358 358 625 321 321 321
(AH)
AILVED

4,151 3,793 3168 2,847 2,526 2,205
(AH)
AAUNED
o 92.06 84.12 70.25 63.14 56.02 48.9

Nomsteividiedntswisuivasivaslutiena20.00 A 21.00 . i
an ﬂaalﬂﬂ'lﬁqaﬂ 30 kw ﬁ).,m'hﬂﬂimmﬂ'z'mq‘vaquummasmaammq 8l 92917981 23.00
f9 24.00 u. FAWITNY2205 Ah-ATuIaduUesiduriveaeRungiouluLumnsias
Waswinnu 48.9 % TRIMBI LLcﬂ'I,umsmmmﬂmmuﬂaswummman'uaamsmenhv
Wity 30% WURLABI Y ﬂﬁm*muaﬂsmmmmqmemasmaa 30% muuwaqmwaa

WUALIDSIEAUME DAY 18:9.9 Feamidusadilvdadodalue  wh)  Ae
18.9x4509A4hx 48V
100

a J - :
'i.,uuwawmwmaaua'mﬂ uﬂﬂ'[ﬁ'lé‘lummmau'] Alnandoen1sndruainuunnes
tummnmaa’mwswmmm whpnihmMsiaussiunaznsrualpeldwnnesiine

| - ﬁ‘
= 40,905.6kWh mm'm'rsaammwimmmmauvmLcﬂa's walyluy
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78UV DC-Coupled Battery Charging

NNNMIANDALARIAUSINUAMIUUALABS lusEUY DC-Coupled Battery
Charging dfnvinfiy %kw—h =143 Ah (auyRliUsednsnmuasuuniae’ dunedines

uay Wesidudmiudnuesnismeuseqdu 100%) wazseivussduiiliinty 720 Taad
Innuwumae3 120 gn dudenldszuu DC-Coupled Battery Charging asuanemudu g
e s = ﬂ. ¥ A -‘ 1

mddlihuazuinaruguuaneildin Wenstvaninswdsuwlaslumaiesvie

(=3 | Lt 1 o J
USHIUANUUALADIM AT 19T 19E AT
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DC Coupled Battery Charging
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Specification for Electric Battery (EB125)
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SYSTEM CONSTELLATIONS
UNLIMIED OPTIONS

Why choose Sunny blondS Becowse it
absolute freedam and presision
t design with 9 syatem constells

grves y

For small plonts
Ouwr smallest and simp

the single system. It is suitc POWE!s
from 3 to 8 kilowath. One Sunny lsland is

connected 1o the battery in this system. For

pie, # allows yo

r

- ply eleciric
ty to an isolated building, which cannot be
connecled fo ™e power dstibution grid

For medium plants

In ™o singlociuster systom, up to three
Sunny klond unis cre conneded to the
bosery. You can combine both Sumny
Isiand power classes os mquired, which

Mows you to achievs precision power lev
o4, Sysema fom & 10 24 kilvwalts con be
asambad as requved, with one or free
phases You con ¥en operfe the entrg
ng the Sunry Rémbtte Condo

wcted o the master device
A simple, refic and costefective solv
ton for farms, mmoe hes, lodges on werk
hich comnot oczess the power dis

cluster U

which is co

Sh0Ns W

b fon gnid

For very large plants

The multicduster system foclitales plont
; K lowatt. Per

onnect three devices of the some

sizes rom 24 o 300 k

YU Can ¢
fype 1o the bamery. You can combine up o
twelve of these clusters in one Mulfichsser
Box. This fully preconfigured AC distribuy
ton board mokes it much easier 1 azsem

e ond expand lome offgrid end hybrid
systems. It guaraniess o stable and powerhy
energy supphy for hosels or indusirial compa
nies, as well 9 for ensire idands and vilages
w0 weah power dasibution
oc ngoe at o . F one device o
e enfire system does not deactvate outo
matically, allewing the decori
e Moo ned
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Technical Data
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Sunny Island Mulficluster System

MULTICLUSTER BOX 36
Installation Guide
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10 Technical Data

giscornecio: for cormediing L1, 12 ard L3

Connection of Loads
Mumbuer | x Jphose
Rated autput 300 kw
Kated mains voliage between Land N 230V
Rated mains vollage betwean L1 and L2 400V

AL volkoge range betwean L1 and N 1725V .. 250Y
AL vobage range betwean L1 and L2 300V ... 433V
Rated Fequency 50HZ
Frequancy range 40Hz . 70 H:z
Currert at rofings Jnd35 A
Diameter of bolt clamp for connucting b 16 mm
Dicmesar of the screws on she fuse swich. 12 mm
disconnecior fnrconneciing L1, L2, and 13

Maximum lergee of bot damg 25 N ... 50 Nm
Maximam forque of e switch<sconpacior E5 tim
Maximum cable crosssection Io b conrected 300 mms
Fosa MNH3
Minimum allowed fuse rafing 100 A
Marimum allowed fuse rafing 5004,

Connection of Sunny Islend

Generator connection
Mumbar | 3 phose
Rated mains inpal power 300 kw

AL inputevment FwdisAa
Waximum reted shor cireu’s cusrent 10 kA
Digmesar of bolt clamp for conmacting ™ T mm
Diameser of the screwse an the Fseswich, 12 mmy

Maximum lorgue of balk damp

25 Nm_ .. 50 Nm

Maximum jorgue of luse swilch ciscormecior 25 My
réaximum coble cross sechian to be comnactod 300 mm?
Fuce NH3
Mirimum allowed Fusa rating 100 A
Maximum allewed fuse rafing 500 A
Connection of PV plam
MNumber I x dphose
PV rated awtput 300 B¥w
AL current ot rafings Ix435A
Maximum reted shortcircu® curent 10 kA
Bok clamo diometer 16 mm
Maoximum torgue of bokt damp 25 Nm .. 50 Nm
Maximum cable cross section to be conmected 300 mm?
Fusas none
Connection to ground
Diometer of the screws on the huze elament for 12 mm
connecting PE
Maximum lorgue 26 Nm

Maximum cable crosssaction 1o be connected

300 mm?
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General data
Number of phases 3
Fermised grid structure N
Width x height x depth I 200 mm x 2 000 mm x BOO mm
Waight 400 kg
Maximum alfilude above MEL 2000 m
Dagree of profection provided by enclosure * IF 54
Dagree of profecfion provided by e inner P20
pratective coves*
Prosection class* * I
Ovenvalfage category® ** UK 3
EMC environmant A
EC Declaration of Conformey Yes
Operafng temperaivre senge -8 %.... M0 ‘C
Air humidity 0% L 100%
* 3 par IEC 80829
** o per IEGULT
" pe BN BOSA
Rated insulation vaollage:
Switch cabinet wiring 25V AC
Rated voltage of ausfiary circuik 24V 0C
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Fiurbar o mdesandant MPP inguis / gz par MPP gt
Owput [AC)
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Sunny Trpowes
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Future Center Project: The design ofcentralized charging and storage system
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Abstract

This thesis presents about centralized charging and storage
system in Future renewable center. Consist 'of batteries, converters and
inverters. It is necessary for storing energy from renewable energy
source and be able to distribute enough power to the Future Renewable
Center building. The system is designed for 220 volt, 50 hertz, load
demands 195.7 kilowatt-hour for 6 hours (18.00 — 24.00) on each day.
Energy storage system design and sizing of the devices in the system

must be efficiently, economically and according to critical load.

Keyword: battery, energy storage system, design
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5.1 AIAISZUY AC-Coupled Battery Charging
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5.205057UU DC-Coupled Battery Charging
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