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Teknik Brifing




Konular

= AkuU Teorisi (calisma prensibi, turler, terimler)

= Akl Tarlerinin Mukayesesi

= Yenilenebilir Eneriji icin Akiler

= SOLAR AGM (AES)

= Akd Sarji

= Ornek Uygulamalar (depolama, kurulum, bakim)
= Ariza Turleri
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Akunun Calisma Prensibi
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Deep Cycle Kursun Asit Akl Nasil Calisir ?

Desarj
PbOz + Pb + 2H,S0O, + H,0 > 2Pb$04 + 3H,0
(Positive) (Negative) (Electrolyte) B . (Kursun Sulfat) (Su)
Sarj
charged discharged
cathode anode cathode anode
lead lead lead lead
Pb dicxide sulphate sulphate
PbO, PbSO,  PbSO,
[ ] ] | L] [ ]
1L h \\\\\x 1 L

electrolyte electrolyte
sulphuric acid and water water H,0
H.50, and H.O i

] 5 {
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Aku nasil calisir

Lead Dioxide Lead
ANODE CATHODE
+

Suyla karisik sulfirik asit
icerisinde iki farkl metal
plaka

A

PbO, Pb

H,SO,

W
Separator/ \ Electrolyte
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Aku nasil calisir
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AkUnUn desariji: Yuk bagl

Kimyasal enerijiyi elektrik
enerjisine donusturen bir
kimyasal reaksiyon baslar:
elektronlar (-) terminalden
(+) terminale dogru akar

PbSO, PbSO,
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Bir aklinlin desarji: bir yuk baghdir

® Kimyasal reaksiyon basladiginda, kimyasal ener;ji elektrik
enerjisine donustr: elektronlar (-) terminalden (+) terminale
dogru hareket ederler.

® Sulfat (SO4) asitten (H2S04) cikarak her iki plaka tGzerinde
kursun Pb ile PbSO4 (Kursun Sulfat) formunda birlesir.

® PbO2 den cikan Oksijen, elektrolitteki (H2SO4) Hidrojen ile
birleserek su (H20) olusturur.

® Voltaj kademeli olarak duser.
® Elektrolit yogunlugu su kivamina gelir. (1.000)

»Sonuc: suyun icinde sanki iki metal plaka...
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Aku Teknolojileri
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Kursun asit aku tipleri

Lead Acid

Flooded

acik havalandirilmis Kapali (valf ayarl)

/\ /\
__Bakmsiz_Q o L Iel

Absorbed Glass
Mat (AGM)

* Kursunkalsiyum » KursunAntimon * Kursun * Kursun
* Deep Cycle50% -« Deep Cycle 80% Kalsiyum Kalsiyum
» Haraketsiz » Yiiksek
Elektrolit Akim
» Deep cycle 80% Kapasiteli

» Deep cycle 80%

© 2017 Trojan Battery Company /CONFIDENTIAL



Kursun asit aku tipleri

|
|
\
|
|

Sulu JEL AGM
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AkU tiplerinin karsilastirilmasi

Sulu Aku Hucresi: Aku, zit Jel Aku Hucresi:Sulu AGM Aku Hucresi: Ayni yapida
kutuplu plakalarin akuye benzer yapidadir bu kez elektrolit Cam Elyaf

seperatorler ile sivi elektrolit ancak elektrolit icine silica seperatorlere emdirilir ve bu

icine konmasiyla olusturulur. konarak hareketsiz hale haliyle aku kuru tip olur.

gelir ve aku kuru tip olur.
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Li-lon Incelenmesi: Kursun Asit lle Karsilastirma

e

QTrojan uzmanlari sizin igin inceledi

Her iki kimyasal aygit icin bircok farkli argliman vardir. Trojan duruma
objektif olarak bakar.

Firma Ve Marka Gliglii ve Saglikli Cogunlukla yeni baslangiclar

Yeni teknoloji metaller ve
kimyasallar hala dizenli
olarak degisiyor.. Saha

uygulamalarinda kanitlanmis
omiir mevcut degil.
Diisiik, daha ¢ok kursun  Yiiksek, metal fiyatlarina ve

Denendi ve Test Edildi,

e el OIS olgunlasmis teknoloji.

Maliyet

maliyetine bagli kullanilabilirlige bagh
Dinyadaki en ¢ok geri
donusturilebilir sarf Geri dontsim hala cok
Geri donusum malzeme (99%). Akl olgunlasmamis, pahali ve zor
omrinin sonunda bile bir (ek maliyet)
degerlere sahiptir.
Guvenlik - Cok giivenli Endiseli glivenlik

Trojan.

BATTERY COMPANY
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Li-lon Incelenmesi: Kursun Asit lle Karsilastirma

/Trojan Kursun-asit

&

IS0 9001:2008

Trojan Kursun-asit:

- MADE IN -3
\’ (ISB giivenilir ve kanitlanmig
\ 4 L teknoloji

BATTERY HIGH QUALITY LOCALTECH

Y EXPERIENCE STANDARDS SUPPORT

Li-lon

ogunlukla Cin’de . .
. . C g. . ¢ Teknik destek ve tecriibe

Yeni Teknoloji; hala uretilmis Avrupa ve eksikligi var

gelistirilme Amerika’da ki sirketler gl var.

evresinde tarafindan entegre

edilmistir.

\_
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Li-lon Incelenmesi: Kursun Asit lle Karsilastirma

N .
Trojan Kursun-asit | veserusnm

* Gulvenli teknoloji

+» Standart sarj cihazi kullanimi
¢ Termal kagak yok

¢ Uzak noktalara kurulum

-
Li-lon LiFePO, immune to runaways: another fool’s paradise?
I_
- Runaways occur in all lithium battery chemistries
s Guvenilir olamayan teknoloji Myth propagated that lithium iron phosphate chemistry is immune
’:’ 62€| aku yanetim SiStemi gerekli Au contraire, well-documented thermal runaways reported in LiFePO,
N May 2013 incident at California Polytechnic State Univ. resulted in fire and explosion
*» Termal kacak olasidir
s Sadece oOzel uygulamalarda Tum lityum akilerde kacaklar olur. Yaygin goriis lityum-demir-fosfat
. ops kimyasi bundan farkl oldugudur. LiFePO4 ‘de iyi belgelenmis termal
kurulmustur(Grid stabilize etme) . '\ diriimistir
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http://www.thepolypost.com/news/lithium-battery-catches-fire-in-building/article_6a254736-bf27-11e2-b3a2-0019bb30f31a.html

Li-lon Incelenmesi: Kursun Asit lle Karsilastirma

/Trojan Kursun_asit LME LEAD HISTORICAL PRICE GRAPH \
¢ Kursun-asit kararh fiyatlari
+* Ekonomik olaylardan az
etkilenir
\_ J
Li-lon Where to next for lithium prices? )
¢ Lityum fiyatlari yiikseliyor
s Ekonomik olaylara ¢ok baglh
¢ Fiyatlar iiretici ve hacme bagh
0333%3&.‘3S%Eﬁi}?f%%%%%%%&gfﬁgg sz Ie
k = S8 2 R34 B0 R %2 EZZIEEIOIODREI[REREEEEER /
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Aku Terimleri —
Volta] ve Kapasite




Kapasite Tanimlari

Amper (A):

- Elektron akis orani. Elektrik akimi.

Amper-Saat (AH):

- Belirli bir zamandaki akim miktari. Aku kapasitesi
(Amper Saat = Amper x Saat).

Watt (W):

- Is yapan enerji orani. Gii¢ (Watts = Volt x Amper).

Watt-Saat (WH):

- Belirli bir zamandaki gtic miktari. Enerji (Watt-hours =
Volts x Amps x Hours).
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Acik Devre Voltaji ve Yogunluk Iliskisi (FLA)

State of Charge as a Measure of Specific Gravity and Open-Circuit Voltage

Open Circuit Voltage
Percentage Charge |  Specific Gravity
Cell 6 Volt 8 Volt 12 Volt
100 1.277 2122 6.37 8.49 12.73
90 1.258 2103 6.31 8.41 12.62
80 1.238 2.083 6.25 8.33 12.50
70 1.217 2.062 6.19 8.25 12.37
60 1195 2.04 6.12 8.16 12.24
50 1172 2017 6.05 8.07 12.10
40 1148 1993 5.98 197 11.96
30 1124 1969 591 7.88 11.81
20 1.098 1943 5.83 177 11.66
10 1.073 1918 575 167 11.51
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Acik Devre Voltaji Sarj Iliskisi (VRLA)

AGM State of Charge as a Measure of Open-Circuit Voltage

Percentage Charge Specific Gravity Cell 6 Volt 8 Volt 12 Volt
100 NA 214 6.42 8.56 12.84
75 NA 209 6.27 8.36 12.54
50 NA 2.04 6.12 3.16 12.24
25 NA 199 597 796 11.94
0 NA 194 5.82 1.76 11.64
Gel State of Charge as a Measure of Open-Circuit Voltage
Percentage Charge Specific Gravity Cell 6 Volt 8 Volt 12 Volt
100 NA 214 6.42 8.56 12.84
/5 NA 211 6.33 8.44 12.66
50 NA 2.06 6.18 8.24 12.36
25 NA 2.00 6.00 8.00 12.00
0 NA 1.97 591 /.88 11.82

© 2017 Trojan Battery Company /CONFIDENTIAL




Kapasite ve Enerji

Kapasite, akinin belli bir zamanda ve 6zel kosullarda (desar;
orani, sicaklik ,yas) bir yike sagladigi akim miktaridir.

Kapasite = Akim (Amp) X Zaman (saat)
Enerji = Gii¢ (Wat) X Zaman (saat)

Ornek: J200-RE model 200 Ah aki asagidaki gibi
J200-RE eneriji verebilir:

PREMIUM LINE

a) 12V aku O Enerji=2400 Wh
b) 24V aka O Enerji=4800 Wh
c) 48V aku O Enerji=9600 Wh
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Kapasite ve Enerji

Ornek:
J200-RE model 200Ah @ C20 12V aku 0O
Enerji = 2400 Wh atC20

10A 120 W 20h 200 Ah 2400 Wh
5A 60 W 45 h 225 Ah 2700 Wh
30A 360 W 5h 150 Ah 1800 Wh

Daha az desarj akimi = Daha fazla enerji
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Desarj Egrisi & Kapasite @ Sabit Akim

<+ Acik Devre Voltaji

/ Kapasite

Voltaj
Dusme
Direnci / Yuk Altinda Voltaj
Baslangi¢ dip
noktasi Desarj
= / sonu
@) Voltaji
> 1.75
V/hucre
I
| Olgiilen
1

Sure—
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Seri-Paralel
Baglantilar
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Seri-Paralel Baglantilar

Series Connect Parallel Connect

Note: maximum of three parallel strings

connect batteriesin |  Toincrease capacity, connect batteries To increase both voltage and capacity,
: in parallel. This will not increase the connect additional batteries in series
oltage. and parallel.

To increase voltage
series. This will not increase
capacity.

Two T-105, 6V Batteries rated at 225AH Two T-105, 6V Batteries rated at 225AH Four T-105, 6V Batteries rated at 225A
Connected in Series Connected in Parallel Connected in Series/Parallel

W+6V=12V System

‘1-<}‘ -1\|.|'-1

EXAMPLE

ity =225AH + 22

Call Tech Support for Additional Configurations

lan © 2017 Trojan Battery Company /CONFIDENTIAL
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Seri-Paralel Baglantilar

Grup Pozitf \Slra 1 Sira 2 Sira 3

Kutup ——
— \( \‘f >|- 12 ad. 12 volt aki
1ov 12v 12v (T1275 model 150 AH)
3 sira 48 volt
+ + (seri hatlar + ‘dan —"ye, mavi
12v 12v + renk)
12v

Siralar paralel bagh (+ dan + ya
& - den - ye, turuncu renk)

12v+12v+12v+12v = 48v —
150AH

+ + + Herbir dizi 150 AH kapasiteye sahip

- - - Sistem kapasitesi 450 AH (150 X 3)

Trojan 3 paralel diziden fazlasini

+ + + "
12v 12v 12v onermeaz.
GyNegatif
150AH + 150AH + 150AH = 450AH Kutup
48volts UYGUN
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Kapasite ve Omiuir
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Akl Kapasitesi

Bir akunun kapasitesi elektrik miktaridir.
(6lctilen Amper Saat)
Ak, set edilmis belirli sartlar altinda (desarj
degeri, sicaklik, sure, vs.) bagl olan yuki
besleyebilir. (ekipman)

20 saatlik sure = 100% Kapasite = C,,
8 saatlik sure = 88% ‘i C,,
6 saatlik sure = 84% ‘u C,,
3 saatlik sure = 74% ‘u C,,
1 saatlik sure = 59% ‘u C,,
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C20, C10, C5 Degerleri

< 12V 100 Ah @ C20 A MARKA AKU

20 saat boyunca 100 / 20 = 5 A akim verir ve bu sure sonunda 5 x 20 = 100 Ah
kapasite vermis olur

< 12V 100 Ah @ C10 B MARKA AKU

10 saat boyunca 100/ 10 = 10 A akim verir ve bu sire sonunda 10 x 10 = 100 Ah

3 kapasite vermis olur )

% 12V 100 Ah @ C5 C MARKA AKU

5 saat boyunca 100 / 5 = 20 A akim verir ve bu sure sonunda 20 x 5 = 100 Ah
kapasite vermis olur

)
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C20, C10, C5 Degerleri

/ < 12V 100 Ah @ C20 A MARKA AKU _ \
KAPASITE (Ah) KARSILASTIRMASI
< 12V 100 Ah @ C10 B MARKA AKU C5>C10>C20

< 12V 100 Ah @ C5 C MARKA AKU

A Akusu 100 /20 = 5 Aile 100 Ah kapasite verir B aktist 100/ 10 =10 A ile
100 Ah kapasite verir ancak A akusu 10 A ile 100 Ah kapasite veremez. B
akusu ise 5 Aile 100 Ah ‘ten daha fazla kapasite verir.

SONUC : B Akiisii A aklisiinden kapasite olarak daha buyiik ve daha iyi bir
akiidur.

o /
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Desarj Derinligi ve Dongu omru

TYPICAL CYCLE LIFE IN A STATIONARY APPLICATION

6000

INDUSTRIAL line cycle life
5000

4000

3000

Number of Cycles

2000

1000

20% 30% 40% 50% 60% 70% 80% 90% 100%
Depth-of-Discharge

Trojan aku test prosedurleri hem BCl hem de IEC test standartlarina uygundur.
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Sicakhgin Kapasiteye Etkisi

PERCENT CAPACITYVS.TEMPERATURE Sulu akiilerde elektrolit donmasi

14 il
| SG oC SOC%
1 - 1,280SG - 60 100%
. = 1,250 SG - 51 80%
. 1,2005G - 27 60%
0 1,150 SG - 13 40%
i < 1,100 SG -7 20%
» 1,000 SG 0 0
i}
i}
2
- 14
U 20
- -3
-2 -2l
P ol o2 il gt e B P T 120

-
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Sicakhgin Akii Omriine Etkisi

Derating Factor

Battery Life Derating

30 40 50

Operating Temperature - Centigrade

20

60

deg-F  deg-C
__—— 90 32.22
__—100 37.78
25° C=77° F

AkU sicakhginin 25° C Uzerindeki her 10° ‘ lik artis icin dongi sayisi yarim azalir.
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Dogru va da Yanlis ?

= Bir akl sicakken daha uzun siire ¢alisir mi?

- Dogru: Dogru! Sicak bir aklii daha ¢ok kapasite verir ve
daha uzun calisir. Ama ayni zamanda akd 6mri kisalir.

= Aku nasil kullanilirsa kullanilsin ayni sayida dongliye sahip
olacaktir.

- Yanhs: Aku desarji ne kadar derinse dongl 6mri o
denli kisa olur.

= Kursun asit akli sarjdan 6nce tamamen desarj edilmelidir.

- Yanhs: Hayir! Herhangi bir kullanimda, aki uygun
saghginin strdurulebilmesi icin her giin tam sar;j
edilmelidir.
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Yenilenebilir
Ener|i
Uygulamalari




Yenilenebilir Enerji Uygulamalari

m pazarlar & uygulamalar

OFF-GRID INDUSTRIAL GRID BACKUP

<& Solar Sokak Aydinlatmasi X4 Petrol ve Gaz % Acil durum yedekleme
<& Solar Ev Sistemleri %  Trafik Sinyalizasyonu <& Inverter yedekleme

< Off-Grid Yerlesim X4 Guvenlik ve izleme

< Kirsal Binalar % Telekom aglari

R Mini-Grids

-
TI‘Olan © 2017 Trojan Battery Company /CONFIDENTIAL
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Off-Grid Uygulamalari

Yiiksek
kapasite

Mini-erid
Off-grid '
ticari ve

Off-grid kamu
yerlesim
Solar Ev
Sistemleri
Solar Sokak

Isiklar

Dusuik kapasite
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Off-Grid Uygulamalari

= Solar Sokak Isiklari

- @Gereksinimler: bakimsiz
- Kapasite: 100Ah

PV panels Charge Controller DC Loads

g — - -
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Solar Sokak Isiklari

Dubai‘de sokak aydinlatmasi Dubai‘de sokak aydinlatma
AGM-12V projesi 404 Solar Lights, 11KM
2 each 8D-GEL batteries oneachpost

ﬂ,ﬁ:’ Vi

rolan © 2017 Trojan Battery Company /CONFIDENTIAL
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Solar Park ve Otobus Durak Aydinlatmasi

Konya Belediyesi Durak Uygulamasi Konya Belediyesi Park Uygulamasi
Trojan 5SPH JEL Trojan 24 JEL




Off-Grid Uygulamalari

= Solar Ev Sistemi

- Gereksinimler: bakimsiz ve/veya diisiik maliyet
- kapasite: 100Ah, 200Ah

PV panels Charge Controller DC Loads

o
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Solar Ev Sistemi

-
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Off-Grid Uygulamalari

Off-grid yerlesim

- Gereksinimler: Bakimsiz ve/veya disik maliyet

- Kapasite: 200Ah, 400Ah

PV panels

Charge —
Controller

Diesel
Generator

>

if

-

Dual Mode

Inverter
Charger

e @ AC Loads

—
—

LEGEND
DC current Bus

AC current Bus
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Off-Grid Yerlesim

-
Trolan © 2017 Trojan Battery Company /CONFIDENTIAL
®

BATTERY COMPANY




Off-Grid Uygulamalari

= Off-grid ticari ve kamu

- Gereksinimler: dusik maliyet, dusik satin alma maliyeti
- Kapasite: 500Ah, 1000Ah

PV panels
Generator
m
Charge - =
Controller — p—

A B —_— @ AC Loads

Dual Mode
Inverter -
Charger

LEGEND
=g DC current Bus
= AC current Bus

-
ulan © 2017 Trojan Battery Company /CONFIDENTIAL
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Off-Grid Ticari ve Kamu
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Off-Grid Ticari ve Kamu

N Tl‘“lan © 2017 Trojan Battery Company /CONFIDENTIAL
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Off-Grid Uygulamalari

= Mini-grid
- Gereksinimler: disuik satin alma maliyeti
- Kapasite: 1000Ah, 1500Ah

PV panels

Generator

Charge = =
Controller - -

l l ~| — () LVormv

= Microgrid
Dual Mode ‘ -
Inverter - g
Charger »
H
—

LEGEND

== DC current Bus
== AC current Bus

End-consumers

-
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Meksika ‘da Mini-Grid

g Trqan © 2017 Trojan Battery Company /CONFIDENTIAL
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Kolombiya’da Mini-Grid

00500""0’07."”.-' E KK K

Hane sayisi

293 (San Francisco Community)

Sistem Kapasitesi

130kWp

Akiiler (144) IND29-4V
Akii grubu (4) clusters of (3) parallel strings
yapilanmasi of (12) batteries
Akii grubu toplam 48V, 1.21 MWh
kapasitesi

o -
% 7 u an
PN I.

\
7 ~ 3

2 ®

BATTERY COMPANY
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Endustriyel Uygulamalar

Yiiksek
Kapasite

Telekom

Guvenlik ve
Izleme

Solar Isik Kuleleri

Petrol ve Gaz

Diisiik Kapasite

/4;\@\& © 2017 Trojan Battery Company /CONFIDENTIAL
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Endustriyel Uygulamalar

=  Petrol ve Gaz

- Gereksinimler: bakimsiz
- Kapasite: 100Ah - 200Ah

PV panels Charge Controller DC Loads

g — - -
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Petrol ve Gaz

Well monitoringy; valves:

rqan © 2017 Trojan Battery Company /CONFIDENTIAL
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Endustriyel Uygulamalar

= Solar Isik Kuleleri

- Gereksinimler: bakimsiz
- Kapasite: 100Ah-500Ah

PV panels Charge Controller

l’l - > @DC rosi
> —_ @AC Loads

LEGEND
- DC current Bus
- AC current Bus
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Solar Isik Kuleleri

-
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Endustriyel Uygulamalar

=  Guvenlik ve izleme

- Gereksinimler: bakimsiz yada dusik maliyetli sulu
- Kapasite: 100Ah-1000Ah

PV panels

Charge
Controller —

> l — @ AC Loads

Inverter

LEGEND
-3 DC current Bus
- AC current Bus
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Guvenlik ve izleme
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Endustriyel Uygulamalar

= Telekom
- Gereksinimler: bakimsiz yada dusik maliyetli sulu

- Kapasite: 1000Ah

PV panels

Y/ / & Dieso

Generator

Charge —
Controller l

> —_ @ AC Loads

Dual Mode
Inverter -
Charger

LEGEND
= DC current Bus
== AC current Bus

-
Trolan © 2017 Trojan Battery Company /CONFIDENTIAL
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Uzak Telekom Istasyonlari
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Grid Yedekleme

= Inverter Yedekleme
- Gereksinimler: bakimsiz ve/veya disik maliyet
- Kapasite: c¢esitli buyukliklerde

PV panels

/4

Unstable
Public Grid

i

Charge =
Controller l

= <4——p ATS }—n-0p @AC Loads

-

Dual Mode
Inverter -
Charger

LEGEND
=3 DC current Bus
== AC current Bus
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Inverter Yedekleme

-
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Inverter Yedekleme

- -
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SOLAR
UYGULAMALAR
ICIN TROJAN
OZELLIKLERI




Enerji Depolama Gereksinimleri

Uzun Omiir — Uygulama ihtiyaclarinin tam olarak karsilanmasi istenen projelerde
uzun 6mdarlu drunler gereklidir..

Diisiik maliyet / Diisiik satin alma maliyeti — Ozellikle gelismekte olan bélgelerde
neredeyse her zaman birinci siradadir.

Az ya da tam bakimsiz — Uzak yerlerde rutin bakim icin bolgeye ulasmak zor
olabilir..

Glivenilirlik — Glig, ihtiyac duyuldugunda elde edilebilmelidir.

Siirdurulebilirlik — Coziimler cevre lzerindeki olumsuz etkiyi azaltmalidir.
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Enerji Depolama Gereksinimleri

According to IEC 61427 C A R B O N

testing standard

LONGEST LONGER
SERVICE LIFE SERVICE LIFE
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Ozellik-1: Smart Carbon / Akilli Karbon

Problemin Tanimi

= Kursun asit aktler her desarjdan sonra uygun
dongl performansiicin tam sarja ihtiyac
duyarlar.

= Baziuygulamalar akuleri sadece kismi olarak sar;j
ederler, bu kismi sarj durumu (PSOC) olarak
sonuclanir.

= Kismi sarj durumu yenilenebilir enerji uygulamalarinda
ozel bir sorundur.

= PSOC akuye zararhdir ve dongli 6mrinde dnemli
azalmalara neden olur.

BATTERY COMPANY

@ Smart Carbon™

© Alpha Plus® Paste with T2 Technology™
© DuraGrid™ Technology
@ Maxguard® XL Separator

© Moss Shield

Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
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Ozellik 1: Smart Carbon Akilli Karbon

e Kursun asit aktler her desarjdan sonra uygun dongi performansi icin tam sarja ihtiyac duyar.

* Kismi sarj durumu (PSOC) solar uygulamalarda 6zel bir sorundur. (panel golgelendirme,
Yetersiz tasarimlar, yagmurlu glnler).

 PSOC dongl 6mriinde 6nemli azalmalara neden olur.

* Bunun i¢in Trojan akilli karbonu gelistirdi:

Daha
yiiksek
iletkenlik
Silfatlasma — Superior PSOC
azalir performance

Sl /
gelistirilmesi
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Ozellik-1: Smart Carbon Akilli Karbon

The Benefits of Smart Carbon™ in

61 SMART CARBON CYCLE LIFE PSOC Applications _
in Partial State of Charge (psoc) Applications _ Cycle Life at
Scenario 50% DOD
Battery Operating at a Full 2 800

State of Charge
Battery Operatingin a
Partial State of Charge "

L . 2,240
Application(PSOC) without
Smart Carbon

©

PSOC Cycling Initiated )+
[cAzson]

Battery Operatingin a ¥2,576
Partial State of Charge

More cycle life when UPBO Application (PSOC) with
used in PSOC applications ] 5 /Q Smart Carbon

Capacity

T-105 RE

= —
— Smart Carbon ~ — Non-Carbon | X —
‘c 6V UsA

250 AH & 100 HR
225AH® 20HR

T2 Technology- 207AH@ 10HR

Cycles

-
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Ozellik-2: Engineered Alpha Plus® Paste Plaka

Kurutma Sureci
72-saatlik kurutma sireci, kristal yapinin daha glicla bir sekilde birbirine
tutunmasini saglayarak aktif maddenin daha uzun stre hizmet vermesini saglar.
e Aktif madde dokilmesi azalir.
e |zgara cevresinin saglam bir yapi almasini saglar.
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Ozellik-3: Trojan Izgara Teknolojisi

)
3
L W W
34
i . W
A4 1 1
2 it -
L - - T
0 B
9y e
- —rrt i3
T T ‘ %k kX -— .
o EE==E=====
AL L % E 3 3
L V- ‘ } -
SLI: Deep-Cycle:
* Ince Diiz Yapi » Saglam Kalin Késeli Yapi
» G6zenekli Sivama « Agir Hizmete Uygun Dizayn
* Yiksek Akim — Kisa Sire » Diglik Akim — Uzun Siire

* Plaka Yiizeyi = Amp Kapasite  Plaka Kalinligi = Ah Kapasite

p—— -
: X >\ Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
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Ozellik-4: Maxguard® XL Seperator

@ Smart Carbon™

. . v e © Alpha Plus® Paste with T2 Technology™
Trojanin Maxguard® XL ileri Tasarim Seperatorii > v

(Tescilli) € DuraGrid™ Technology
. . . R @ Maxguard® XL Separator
= Trojan"in Signature line seperatoriinden %30 daha it 3
kalin, daha dayanikl. © Moss Shield
= Cok kanalli geometrik yapi, artan elektrolit akisi
icin kanallari agik tutarak uygun performansi THE MAXGUARD® DIFFERENCE
surdirmeye yardimci olur.
Trojan’s Proprietary Maxguard® Separator Competitors' Wide Ribbed Separator
= Kaucuk tabanli, toplam 6mri uzatan e[ I -
. . e e e Muki-Alb Separator —+ < Wide-Rib Separator
plakalar arasindaki antimon gecisini
- N N, i
engellemeye yardimci olur. ! |
= Sarj sonu akimini distrerek tim bakim — —
ma||yet|er|n|2| ve ha rcad|é|n|z zamani Maxguard® Separator Does Not Fail in Service Wide Ribbed Separators Fail in Service
i -

azaltir.

Negaive Plate -+

n
]

Water Channel Still Open Loss of Water Channel
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Ozellik-5: Moss Shield (Tortu Kalkani)

@ Smart Carbon™
The Premium Line akiiler daha uzun 6miir i¢in moss shield

© Alpha Plus® Paste with T2 Technology™
kullanir.

© DuraGrid™ Technology
=  Premium Line akller seperatorleri hasardan korumak

. . . - I . @ Maxguard® XL Separator
icin moss shield ile Gretilmislerdir.

© Moss Shield

= Moss shield tortulasmayi dnleyen kemerler ile plakalar
arasina yerlestirilir ve plakalari hicre kemeriyle kisa
devreye karsi korur.

i

+
LR AR R N )

| LCh

S0 0000000
L BB BB
®0 0000000
S0 000 0BOS PSS

Tty I \Mossshield

L]
L]
)
L]
L]
.
L
L
L
L ]
L
L
L
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Ozellik-6: Polyon™ Case (Kutu)

Premium Line akiiler patentli PolyonTM kutuludur. & S CariminT

© Alpha Plus® Paste with T2 Technology™

= PolyonTM kutu essiz geometrik tasarimiyla © DuraGrid™ Technology
digerlerinden ayrilr.

=  PolyonTM kutu Trojanin asit sizintilarinin
onlenmesinin yaninda akuiyu sert cevre © Moss Shield
kosullarinin sebep olacagi nem ve kir birikimi gibi
zararlardan koruyan ultra saglam tasarimidir.

@ Maxguard® XL Separator

J200-RE

-
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Ozellik-7: FlowBridge™ Mud Rest (Tortu Koprusi)

@ Smart Carbon™

The FlowBridge™ Mud Rest
© Alpha Plus® Paste with T2 Technology™

=  FlowBridge™ Tortu Koprisi © DuraGrid™ Technology

. . . . . Maxguard® XL Separator
= Essiz baliksirti dizayni ile aktif materyalleri © Maxg 3

saklar, yayillmasini saglar. © Moss Shield
Trojan FlowBridge™ Competitive Mud Rest
= Kisa devre imkanini
en aza indirir ve
akinin daha uzun
omurli olmasini
saglar.

P -
Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
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Tuplt ve Duz Plaka Tasarimlari

Tipik olarak negatif plaka, diiz plaka tasarimidir ve tipli plaka ile diiz plakali
akulerin her ikisinde de aynidur.

Pozitif 1zgaralar, tlpll plakali aktlerde genellikle diiz plakalilara (3-6%) nazaran
daha fazla (6-10%) antimon igerirler.

Pozitif tlplu plakalarin imalat sireci pozitif diz plakalara gore kontrolli daha
zordur ve kararsiz performansa neden olabilir.

Tipik olarak tuplu plakali akiler diiz plakali tasarimlara gore daha az kursun icerir.

© 2017 Trojan Battery Company /CONFIDENTIAL




Tuplt ve Duz Plaka Tasarimlari

Tuplii plaka

lyi elektriksel performans
Elverisli Omir

Disuk kursun

Disuk aktif materyal

Omri azaltan aktif madde
dokulmesine karsi duyarh

Plaka alanini 6nemli dlcide azaltan
ust cubuk kirllmasina karsi duyarli
Tup icerisindeki 1zgara

yerlesimini kontrol etmek zor

bu da kapasiteyi azaltir.

Diz plaka

lyi elektriksel performans

Uzun dongl omri

Guclu tasarim

Uzun omur icin fazla kursun miktari

Uzun omir icin fazla aktif madde
miktari

Pozitif plaka sargisi aktif madde
dokulmesine karsi korur.
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Laboratuvar Testleri: RE




Laboratuvar Test Ozeti: RE

Derin dongulu akiler s6z konusu
oldugunda énemli sorular sunlardir:

- Akl performans gosterecek mi? (Stire/Pik
Kapasite)

- Akl sonuna kadar dayanacak mi? (Toplam Amp
Saat/Aki Omrii)

- Akl uzun zaman icerisinde glvenilir kalacak mi?
(Pik ve Toplam Amp Saat)

1 year

»
»

A

IEC 61427 dongl omri standardina gore test
Full

- Test 40° C'de gerceklestirildi recharge
- 50 dongu kismi sar;j :
- 100 dongu tam sa rj 50 cycles 100 cycles

- Test nominal kapasitenin %80’ine C10 kS0 at FSO

oraniyla ulastiginda sona erer.
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Laboratuvar Test Ozeti: RE

‘ Hoppecke ’ ‘ BAE ’ ‘ Exide/Tudor Trojan Industrial Line
Battery OPzS Trojan IND27-2V
Rated Capacity 2V 1420AH @ Gyo- Hr 2V 1368AH @ Cyo- Hr
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Laboratuvar Test Ozeti: RE

IEC 61427 Total Number of Cycles

21% 31%

P 240%

Trojan IND Hoppecke BAE Exide/Tudor
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AGMLEADACIDBATTERY TESTREPORT
FEEOVERS AL SOLAR AGM WAL S SAGM O 0 5 AGM 0 115, SAGM OB 1,
SAGM OF WS SAGW 12 115, SAGM 12 205

Product group: dsorbed glass mat (AGN]) bead ackd celliwith
Mt plates

Typedesignatiore  2AGM 06 230, 6V, 1906h (10-hw rate at 30°C)

Endurance in gcles

according toTesi,  BEC &WIT-I005-05

Chaptes: BEC EHIT. 005 05 Secon dary gells and Dateries
far BV energy systems = Generalnes uie ments
and methads of wes 1 Chapter B4 Opcle
endurance testin photowokac applcation
etmeme cond o )

Test lsboratory: Trgan Batsery Company

Test temperature: 400 CH3°C

Test started: May 3015
Tet eneheck Doy 7006
Test Description

In photovaake V) applications the battery will be expased ta a lage
mumber of dhallow cydes, but ot diffesert stases of chame. The
ok endurance test ks an acoelerated simulation in extreme condilans
aof the banesy operation i a PV energy sysem and & conduaied by
submiting the gingle 3V coll repeatedly 10 130cyde sequences (50
apcles with the phase A and 100 cydes with the phase B) unil the oell
meaches end of lide.

Each of these 150 <yche sequences ks camsidesed anemacm cyde, while
the Fhase s and Fhase B cydes themsebees aoe con sidered miaro cpcles.
Thus, 50 Phase A miona cydes phus 100 Phase 8 micm cpcles equal ane
racra grebe.

Table 1 bebow surmrarioes the test methodalo gy Sor Phase A bow site

[Pha se Az Lowstate of dharge iLS0C) gycling protocol

Cixcharge Time: Crange Time:

Seep i 4 Carmend, A
@) L] la
L] 3 Lo,
i) 1 la

Rinpusat saepss (E)arel () 49 g, honproosedioPhase B

Phase i1z High state of charge (HSOC) cycling protocal
Cixcharge Time: Crange Time:
Step i ) Currert, A

i) 2 L8l

L] & "
Fepeat st (a)ard 9 dee
Talibe & LSOC and H3OC miora cypdes per BEC G1437

1lrojan.

Laboratuvar Test Ozeti: RE

Test Process

The wst began with a fully dhased battery, which was brought ta a
temperatEeal 4070 + 37 C and Makilized ka7 16 haurs, The @ pemnee
wat mdin taineed for the en e dustion of the et

The Phase A miro orcles (see Tabbe 1) of the nes sbmulaed
shallow cyding at a L30C. Each micm opche subjected the oefl 10 1he
steps Rted bebow. As thown in Table 1, the three sleps were mpeated
40 e, s sulbtjecting the banery o a total of 50 Phase A LSOC
o Cpches.
1. Discharg e a1 amps for D hours arumill the volag edrops 1o
1TEVRC,
L Redhargethebattery for $hours with & current 103 times the
1, amps.
3. Discharg e a1 amps lor 3 hours.
The Phase 8 micm cydes of the test dsee Tabk 1) dmulated
shallow Cyding a1 a HE0C, Eadh micm Oy sulbjecied the cell 1o 1he
steps listed bebow. fis shown in Tablle 1, the two steps weme mpeated
99 tirnes, sulbpecing e battery 1o & total of 100 Phase B H30C micro

1. Dischame st 125 times #e 1,,amps for 2 hours.
L Rechange the batiery ford hours with & current of || amps;
thechasge voltag e was Emited to 240 VPC

A capacity check a1 the 10hour rate 0 was perfommed after
comphetion ofthe Phase B mikm Oebes. The Datery was fist cooked
diown 1o room temperatue: and stabilized at this wabue for 16 hours
befam: beginning the capachty tests.

The capadty was checked afer sach period of 150Phase A and Fhase 8
o ydes, Tual ereachmacrocyche
foor after 150 micro <y bt rec cnded in Table 1 The o pde lide s expresse d
i rumber of 150 mio cpcle sequences completed, ar the number of
mmara ydies complietesd sinoeon e macm cychels equalto 150 mioracydes.

The it wias completesh en sither af the fallowing criteriawas met:

W the voliage measured during a Phase A discharge wa s bkess
thas 1.5 VIPC

+ W the capadiy delivered after Phase B was bess than 80% of
rated capacity

The EC SMITI00505 standard requises measwing e wamr
consumpdon of Sooded bantery tyes and celk with parial gas
recombination  (Chaper  §4.5). Since the banery tesied was of
the AGM type with ll g recombinaion no waler addion
wad requised and Themfore B secion B nol appliable in this
Insande.

PRELIMINARY AGM LEAD ACID BATTERY TEST REPORT

Test Results IEC macra cyde ¥ | Phase A + Phase Boyches | Capacity at € rate  Percent of rated C,, capacity
Table 2 iright) showstherawresdisof i o 928 0%
e W-haouir 40 ) capaciny 1es1s, each

performed after 150 micm cyches ar 2 a4 1855 103
after 1 macm cyde. As naned Dedore, E] il BT 1015
the test conchided when the C
4 a0 1898 1005
capachy defvered Dy e Dattery was
less than B0% of its mied capacity i el LY 97
[ 00 776 EES
Figure 1 below pbts percent capacity
5 e SAGM 04 20 batieny s uiected L LEc LI E
10 the IEC 61427 cyches. Mate fhatane 8 1200 1523 EES
K G417 cpehe i ecuivabent 10 ane 2 R i —
year of servicele,
Table 7 Capacity test res ubisafier each maoro cxcle
Sustained Capacity over IEC Life Test
1z
1o
i 3
a
7 am
4
i
* o
Actual test data on SAGM 06 220
pony under IEC §1427 life test
[
[ 2 a [ [ n
Figue 1 enarof Lt NEC sunyramish
Conclusion

W s in Tabbe 2 and Figure 1, fie SAGM 06 220 battery pedormed  Trajan Solar AG M batiery line has a seevice life ofaboun 8V years which is
wielll whin subljected 10 e IEC 61427 test protocol. This |s a panicubarly  reflecied iin Table 3 belorw
hardh st because natanly does it subject the battery 1o parial stae of The BEC 1651 has shown 1 & enchirance of 1300 ¢ 48 at
charge P3O0 cyding but does 5o a1 an elevated temperaiume of 407
an average 5% DOD. This msilt when adpsied 1o 25°C batery

+ 3%, Beause of these two faciom PR0C cyding and cyding at a b B

o e of 4T + 3C) each m e it the ba tempersuee commesponds o <4000 cpdes a1 X5 DOD, which i
Jumbnitrs et dminiri £ach MATA CEle MR MEBSTRTY o iy the e life vs DOD curve chart inchaded i the Salie
succemfully defivered b comsidered 1o be the equivalent of one year of AGM batiery data sheets
the baitery' s service lile, ’ it -

Since the SAGM 08 230 battery defivered approdmaiely 1300 BC cpcles
refome reaching 8004 of its rated capadity, the test conchudes that the

Finally, the msults obhtined fram testing the SAGM 08 220 model
apply 10 all Trajan SAGM madels fourrem and fulum) by vinue of
sieniasiny of deskan.

Batesy yme Equivabem seevicelite
Aok AGM madels Y yean
Tabibe RIEC 61437 service Heof Trojan Batery Companys Sollar AGMEne

- Trojan batteries are av sllable workdwide fhrough Trojan’s Master Distributor Metwark,

HT a“ We offer autstanding tedimical suppart, provided by flime spplicstion engineers.
EATTERT ournmy *  Fora Trojan Master Distributor near you,

call 800.423,6569 or + 1,562.236.3000 or visit www.tro janbattery.com
-
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Ozet

Sizin icin dogru akiiyii segerken dikkate alinmasi gereken seyler

1. Gergek ve yazil kapasite: Daha kiicuk bir aki (bank) misterilerin beklentilerini karsilayamayacagindan
dolayi sistemin genel tasarimiicin aklintin gercek kapasitesini bilmek kritik 5neme sahiptir.

2. Bagimsiz olarak kanitlanmis performans: Trojan 3. grup bagimsiz laboratuvar testleri ile aki
performansini dogrulayan birkac akii imalatgisindan birisidir.

3. En yuksek sanayi standartlari: IEC 61427 testi-RE uygulamalarinda mikemmel akii 6mru ve kapasite
OlcimU- Trojan IND serisinin 17 yila kadar ve RE Premium serisinin 8-9 yil hizmet 6mri sagladigini
gostermistir.

4, Uzun omiirli akiiler: Trojan endustriyel akiler agirliklarindan da ispatlanacagi lizere 6nemli aktif
madde iceren saglam plakalara sahip oldugu icin RE uygulamalarinda uzun yillar boyunca performans
gosterir.

5. Tasarima gore yenilik: Diger tim tescilli tasarim ozelliklerine ek olarak Trojanin Endustriyel ve RE
Premium akdleri kismi sarj uygulamalarinda (PSOC) calisan akilerin genel performansini artirmak
icin akillh karbon (Smart Carbon™) icerir.

-
lan © 2017 Trojan Battery Company /CONFIDENTIAL
®
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Trojan‘in Yeni
AES Serisi
AGM Solar Akuleri




RENEWABLE ENERGY & PARTIAL STATE OF CHARGE
SOLUTIONS




POWER YOU CAN DEPEND ON

C&D Technologies delivers world-class power solutions for mission-critical industrial
applications around the world. As a trusted power solutions provider for more than 100
years, C&D is committed to providing high quality, reliable and cost-effective products and
services.

C&D Technologies has been producing batteries used in deep cycle applications for more
that 20 years. As industry requirements change, C&D developed products for emerging
Renewable Energy that required Partial State of Charge (PSoC). The AES Series of sealed
VRLA AGM batteries feature advanced DCS technology and C&D Nano-Carbon technology
for exensive cycle life. The AES series is built around a space efficient and cost effective case
that allows for scalable installations.

Since uptime is essential to the renewable energy market, incorporating C&D’s AES Series
into a system ensures enhanced customer satisfaction and retention while delivering a
proven cost-effective solution. All day, every day.

APPLICATIONS
€ Remote/Hybrid Sites @ Grid Scale Energy Storage
€ Communications @ Cycling Applications & Off-Grid/Renewable




PROTECT YOUR POWER WITH OUR EFFECTIVE ANTI-
THEFT DEVICE

Our simple, yet effective, anti-theft solution is designed to provide added security to
any power grid, giving you the confidence and peace-of-mind in knowing your
batteries are secured wherever they’re stored.

BENEFITS:

€ Strength in design

€ Hardened stainless steel covers

@ Stainless steel shear bolts intentionally break off during installation

€ Added security for individual batteries through cover bar lengths and assembly
€ Kit availability for AES Series batteries

COMPONENTS PER CONNECTION:

Item 1: Copper connector

Item 2: Hardened stainless steel connector cover

Item 3: %" flat-&-lock washer

Item 4: %4"-20x%" shear bolt button head screws — A2 stainless steel
Item 5: Disposed shear bolt stud — breaks off at assembly




ADVANCED ENERGY STORAGE

AES AGM batteries with C&D Nano-Carbon technology offer a longer service life in demanding
deep-cycle applications (see application charts on page 5). They are designed to meet the
demanding needs of grid-tied and off-grid energy applications requiring back-up power. These
versatile maintenance-free batteries can be used in upright, side or end mounted
orientations— no watering required.

€ C&D Nano-Carbon technology enhanced active material to maximize cycle performance
and PSoC operation

€ Terminal versatility — ease of ohmic readings with C&D Ohmic Ring® (Available on front
terminal batteries: AES12-2170F and AES 12-2870F)

€ Threaded copper alloy inserts for reduced maintenance and increased safety

€ High-strength, leak-free polymer container allows for non-restricted shipping: Water: non-
hazardous per IMDG Amendment 27 Surface: non-hazardous per DOT-CFR title 49, 171-189
Air: IATA/ICAO, provision A67

€ 100% helium leak tested and dielectric tested to ensure seal integrity

@ Design uses UL certified vents

€ Non-Hazardous for Transportation

€ Extended service life in elevated temperature applications

€ UL94-V0 Compliant Case and Cover




STRONG DESIGN

In any application where the battery may face extreme temperature, shock, or
vibration conditions, a rugged case is key to maintaining battery performance over
time. All AES batteries are encased in a strong propylene case that protects all the
battery’s components and ensures that the battery will work day after day in the
most demanding environments




WHAT IS C&D NANO-CARBON TECHNOLOGY?

Traditional lead calcium batteries suffer pre-mature failure in cycling applications due to
deterioration of the active material on the plates. C&D’s Nano-Carbon technology is the
solution. By enhancing the negative active material with C&D Nano-Carbon technology, the
AES series is able to provide a long service life in cycling applications.

HIGH SURFACE AREA CARBON

@ Specially formulated carbon additive for improving the Negative Active Material (NAM)
@ Increases conductivity and adds additional capacitance to the negative electrode
€ Improves cell to cell consistency for balance in larger systems

NANO-SCALE ADDITIVES I{C\I
@ Provides additional surface area needed to maintain discharge reactions N

€ Maintains the NAM in deep cycle applications ENyANCE®
€ Improves charge efficiency and allows Partial state of charge (PSoC) operation
€ Improves deep discharge recovery




HIGH TEMPERATURE CARBON ADDITIVES

€ Preserves more carbon material in the plate
€ High temperature resistance for cycle applications in hot environments and heavy cycle
applications that keep the battery operating at higher temperatures

ACHIEVING LONGER LIFE

The key to the long service life of our AES batteries is our robust proprietary technologies.
C&D Nano-Carbon technology formulation enhances life by improving charging efficiency
while supporting cyclic PSoC operation. C&D's DCS technology features advanced plate
technology for recharge efficiency and rugged cases are proven in real World environments.
Quality manufacturing processes along with 100+ years of battery design helps provide AES
batteries will last for years in your application.




AES BATTERY SPECIFICATIONS

= |
CAPACITY CAPACITY
AMP-HOURS AMP-HOURS R DIMEMNSIONS INCHES
MODEL [Ahy @ 77'F | (Ah) @ 7T°F INTERMAL [mm} WEIGHT
VOLTAGE . . MAX DISCHARGE CIRCUIT CURRENT
MNAME (25°C) {25°C) RESISTANCE {PER IEC 60988) LB5. (kg)
20-Hr RATE | 100-Hr RATE LENGTH WIDTH HEIGHT
- . A . - 104 I 1.3 | 82lbs
AES 7.5-1600 | 7.5 VOLT 68 182 2004 2560 3270 (263) (180) | (286) | (37 ka)
" LA qEn L A Py — 104 I 1.3 | 82lbs
AES 8.0-1600  8.0VOLT B8 182 2004A 260 3270 (263) (180) | (286) | (37 kg)
p . . R i G R 2210 5.0 127 134 1bs
AES12-2170F | 12 VOLT 02 209 200A 460 2720 (559) (126) | (322) | (61 kg)
a9 x4 127 161 Ihe
AES12-28T70F | 12 VOLT 224 242 2004 3.60 3477 ,'é'"] ,L.' g . L IJb
{a99) (154) (322} | (F3 ka)
OPERATIMNG TEMPERATURE Discharge: -40°C {-40°F) to + 607C (160°F) Charge: -23°C (-10°F) to +60°C (140°F)
MAXIMUM CHARGIMG CURRENT LIMIT 0.6 G
FLOAT CHARGING YOLTAGE 2.0V per Cell at 25°C(T7°F)
Battery can be stored up to 6 months at 25° C [77° F) before frechening charge is required. Batteries stored
SELF DISCHARGE at temperatures greater than 25° C (777 F) will require recharge sooner than batteries stored at lower

temperatures. See C&D operational anual 41-7271, Self-Discharge andn laventory Control for details.
EQUALIZE CHARGING & CYCLE SERVICE VOLTAGE | 2.4V per Cell at 25°C [77°F)

AES 7.5-1600 & AES 8.0-1600 AES 12-2170F AES 12-28T0F
TERMIMAL Threaded copper alloy insert Threaded copper alloy insert Threaded copper alloy insert
terminal to accept: 1/4-20 UNCbolt  terminal to accept: M8 balt terminal to accept: ME bolt
AES5 7.5-1600 & AES 8.0-1600 AE5 12-2170F AE5 12-28T0F
LSl e T24H-M {11011 -l 18N-M (160in. -1bs) 18H-M (160in. -Ibs

Trojan.
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DEPTH OF DISCHARGE V5. CYCLES' APPLICATION AND TYPICAL FAILURE MODE’

8000 Float/Ovenchargs Falere Tramsition Cycling Faileses

10000
7000 " —
o
Y 100
6000 (]
L0
i 1) n 50 ED 100
it ¢  DEPTH OF DISCHARGE s
g 4000
CYCLE LIFE ¥S. TEMPERATURE'
3000 120%
2000 1
2000 E B
[T
= W%
o
1000 u L
e
U |:.
0% % 0% 8% 100% m W &0 m
ASSUMES PSOC OPERATION DEPTH OF DISCHARGE o TEMPERATURE (C)
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DIMENSIONS & WEIGHTS

o -
- iC -
- A Battery Termination
N F= -
EE 15420 LINE
i
F
i
.75
E [190]
1
i
4 . e o 2
- B
I:'.l. o |
A B C D E F
5.4 i1 6.8 1.2 11.3
(180) (172) (283) (286)
on

10.4 9.
(263 1235
dimensions in inches and (millimeters). All dimensions are for reference only. Contact a C&D Representative for complete dimensions informat

A

Mote: Batteries to be mounted with 0.5 IN (12.5MM) spacing minimum and free air ventilation.

Trojan.
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|

w
3N
i

e

SIDE VIEW W END VIEW

O
TP VIEW
O

1.01" —
[25.6]

MODEL A B C D E F G H

20.4 216 2 20 122 127 5 49
AES12-2170F (518) (547) (559) (512) (311) (322) (126) (123)
204 216 22 20 122 127 61 6

AES12-2870F (518) (547) (557) (512) (311) (322) (155) (153)

* All dimensions in inches and (millimeters). All dimensions are for reference only. Contact a C&D Representative for complete dimensions informatior

IN (12.5MM) spacing minimum and free air ventilation.

*Note: Batteries to be mounted with 0.5
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PERFORMANCE RATINGS

Operating Time (hr.) to 1.8 Volts per Cell

MODEL VOLTAGE
5 8 10 12 20 24 48 72 100 120
AES 7.5-1600 8 283 18.9 15.5 13.1 8.3 i 3.6 25 1.8 1.5
AES B.0-1600 8 283 18.9 15.5 13.1 8.3 i 3.6 25 1.8 1.5
AES12-2170F 12 3.3 20.9 17.2 147 95 8.1 4.2 28 21 1.7
AES 12-28T0F 12 354 23.8 20.0 17.0 1.0 9.4 4.8 3.3 24 240

Operating Time (hr.) to 1.8 Volts per Cell

MODEL VOLTAGE
5 8 10 12 20 24 48 72 100 120
AES 7.5-1600 i 296 19.8 16.2 13.7 a.7 74 3.8 26 1.88 1.6
AES B.0-1600 g 29.6 19.8 16.2 13.7 a.7 i 3.8 26 1.88 1.6
AES12-2170F 12 3.7 219 18.0 154 94 8.5 4.4 29 214 1.8
AES 12-28T0F 12 370 249 208 178 1.5 9.8 a4 3.9 249 2.1

Trojan.
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MODEL

AES 7.5-1600

AES 8.0-1600

AES12-2170F

AES12-2870F

MODEL

AES57.5-1600

AES 8.0-1600

AES12-2170F

AES12-2870F

VOLTAGE

VOLTAGE

192.5

192.5

206.0

£30.6

dd.4

100.6

Operating Time (hr.) to 1.8 Volts per Cell

4

B3.2

B3.2

0k

a0.6

5 8
2.7 36.0
o f 6.0
a9.2 40.8
Gr.7 46.9

10

3

3

0.0

0.0

12

20

16.3

16.3

18.6

Operating Time (hr.) to 1.8 Veolts per Cell
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Trojan Akl Hesaplayicisi

E Renewable Energy Battery Sizing Calculator

Welcome to the Trojan Battery Renewable Energy Sizing Calculator. This calculator is a tool to help you determine the model and quantity of Trojan batteries
needed for your renewable energy or backup power system. The calculator recommends batteries based on your inputs and the results are ranked according to
cycle life performance.

LD step1
Please Select Your System Design Parameters syStem Loads and Battery capaCity Requ"ements

Choose system design battery voltage (12V, 24V, or 48V) Values below will change as you enter system parameters and load estimates.

48 V v Battery watt-hours per day for AC loads 11041  Wh/day
(including 15% AC inverter loss)
Choose type of your PV system

Battery watt-hours per day for DC loads Wh/d

Off-Grid v y pELaay 0 ay

’ ' Total battery watt-hours per day 11383  Wh/day
Choose desired battery depth-of-discharge (DOD) (assuming 97% wiring and distribution efficiency)
DOD describes how much of the total amp-hour capacity is used Avg daily battery amp-hours needed 237 Amp-hours (@48V)
during a discharge cycle and is expressed as a percentage of its rated (with 48V battery system )
capacity (Select 40% as the DOD if you wish to take no more than Required system capacity* 1897 Amp-Hours (@48V)
40Ah from a battery rated at 100Ah) (based on desired 50% DOD) to achieve 4 days of Autonomy.
50% v

Type of Battery
Any v

Days of Autonomy
This is the number of days the battery has to power the designated
loads (Select 2 days if you want to power your loads for the desired
durations over 2 days)

4 v

-
g Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
®

BATTERY COMPANY




Trojan Akl Hesaplayicisi

LD step2

Please Enter Your Average Daily Load Estimates Click here to see average wattage for a typical appliance.
AC Load Description (usesD fcl;::dd:nless Quantity Hours Per Day Watts Iﬁ:ﬂll':v ::r TOtE:\ngt;ery th"‘m’e
checked) Day* Consumed o
[Indoor Lights | 5 || [5 | [15 \ 441Wh 1765Wh REMOVE
[Outdoor Lights \ 3 | |6 | [15 | 318Wh 1271Wh REMOVE
[Ceiling Fans \ [5 | | [12 | |55 | 3882Wh 15529Wh [ Remove
[Refrigerators | [1 | e | [70 } 494Wh 1976Wh REMOVE
[Deep Freeze \ [1 | s | |90 | 635Wh 2541Wh REMOVE
[Air Conditioner | 1 | |4 | [500 | 2353wh 9412Wh REMOVE
[Desktop PC | [1 BEE | |60 | 565Wh 2259Wh REMOVE
[Power Sockets \ 10 | [10 | |20 | 2353Wh 9412Wh REMOVE

(AC loads include 15% inverter loss)

ADD ANOTHER ITEM + START OVER CALCULATE

] Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
®
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Trojan Akl Hesaplayicisi

[0 sters

Recommended Trojan Battery System Design Configurations — Values below will change as you enter parameters and estimates in Step 1 and Step 2
Please note that the recommended battery configurations can be organized according to any of the design

values in the table by clicking on the design variable shown in the column header. EXPORT RESULTS TO PDF PRINT RESULTS
Individual Battery System Design
fEaian Modsl Individual  Ah Capacity Number of Number of Total Ah Capacity
Number / TF . 2 System Calculated Calculated
Battery . Battery @ 20 Hour Batteries in Strings in  Number of @ 20 Hour ;
Product Line / : : Voltage DOD Cycle Life
Voltage Rate Series Parallel Batteries Rate
Warranty
L16RE-2V/
Premium/ 2 1110 24 2 48 48 2220 42.7% 1889
5 years
IND23-4V/
Industrial/ = 1270 12 2 24 48 2540 37.3% 3470
8 years

Thank you for using Trojan's RE Battery Sizing Calculator. To send us feedback, or if you require technical support, please click here Renewable Eneray
Calculator Support

www.batterysizingcalculator.com

rulan © 2017 Trojan Battery Company /CONFIDENTIAL
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} !TROJAN DATA SHEET

BATTERY C APAMNY

MODEL SAES 12105
VOLTAGE 12
CAPACITY 100Ah @ 20Hr
MATERIAL Polypropylene
BATTERY VRLA AGM / Non-Spillable / Maintenance-Free

COLOR Maroon

WATERING  No Watering Required

IEC 61427 8+ Years Life

PHYSICAL SPECIFICATIONS

LENGTH WIDTH HEIGHT

. Horizontal
SAES 12105 Ma/LT 69 (31 Molded Plastic
12.80 (325) 6.81 (173) 9,34 (237) &1 and Vertical

ELECTRICAL SPECIFICATIONS

10-Hr 0-Hr df-Hr T2-Hr 100-Hr | 20-Hr
94 100 109 m 113 1.2

12 4.80 25855

i
Ve Ty
BATTERY COHPANV




ELECTRICALSPECIFICATIONS

10-Hr 20-Hr 48-Hr 72-Hr 100-Hr ‘ 20-Hr

12 - ‘ A 4.80 2555
94 100 109 m 113 1.2

CHARGING INSTRUCTIONS CHARGING TEMPERATURE COMPENSATION

SYSTEM VOLTAGE 2v | 24v 36V | 48V

‘ , 0.005 volt per cell for every 1°C below 25°C  0.005 volt per cell for every 1°C above 25°C
0.0028 voit per cell for every 1°F below 77°F  0.0028 volt per cell for every 1°F above 77°F

Maximum Charge Current (4) 50% of C.,
Absorption Voltage (2,40 V/cel) 1440 | 2880 4320 | s7z60 OPERATIONAL DATA
Float Voltage (2.25 V/cel) 1350 | 27.00 4050 | 54.00

~40°F to 140°F (-40°C to +60°C). At
temperatures below 32°F (0°C) maintain

Do not mstall or charpe batterias in a sealad or non-venltilated compartment. Constant under

Less than 3% per month depending on

or avercharging will damage the battery and shorten its e as with any battery. a state of charge greater than 60%. storage temperature conditions.
RECYCLE RESPONSIBLY STATE OF CHARGE MEASURE OF OPEN-CIRCUIT VOLTAGE

L\; Y /o /«"- 100 214 12.84

75 209 1254

50 2.04 12.24

25 1.99 11.94

0 1.94 11.64

Trojan.
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MODEL SAES 06 375
VOLTAGE 6
CAPACITY 337Ah @ 20Hr
MATERIAL  Polypropylene
BATTERY VRLA AGM / Non-Spillable / Maintenance-Free
COLOR  Maroon
\WATERING  No Watering Required
IEC 61427 8+ Years Life

PHYSICAL SPECIFICATIONS

LENGTH WIOTH HEIGHT

. Harizontal
SAES 06 375 Ma/LT 121 (55 Braided Ro .
11,66 (296) 6.94 (176) 16.31 (414) 159} pe and Vertical




ELECTRICAL SPECIFICATIONS

10-Hr 20-Hr AB-Hr T2=Hr
316 337 389 394

CHARGING INSTRUCTIONS

SYSTEM VOLTAGE 6v 12v 24V 36V 48V
Maximum Charge Current (&) 50% of C,,

Absorption Voltage (2.40 Weell) 7.20 14.40 28.80 43.20 57.60
Float Voltage (2.25 Wicell) 6.75 13.50 27.00 40.50 54.00

Do not install or charge batteries in @ sealed or non-ventilaied compartment. Constant under
or overchanging will damage the battery and shorien its life as with any battery.

RECYCLE RESPONSIBLY

Trojan.

BATTERY COMPANY

100-Hr 20-Hr

400 2.02

1.7 3650

CHARGING TEMPERATURE COMPENSATION

0.005 volt per cell for every 1°C below 25°C

0.005 volt per cell for every 1°C above 25°C

0.0028 volt per cell for every 1°F below 77°F | 0.0028 volt per cell for every 1°F above 77°F

OPERATIONAL DATA

-40°F ta 140°F (-40°C ta +60°C). At
temperatures below 32°F (0°C) maintain
a state of charge greater than 60%.

Less than 3% per month depending on
storage temperature conditions.

STATE OF CHARGE MEASURE OF OPEN-CIRCUIT VOLTAGE

100

73

a0

25

2.14 6.42
2.09 6.27
2.04 6.12
1.99 5.97
194 5.82




SOLAR CYCLE VS DEPTH OF DISCHARGE
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Kursun asit aku tasarimlari karsilastirmasi

[zgara alasimi

Elektrolik

Seperator

Havalandirma
mekanizmasi

Jel

Kursun

kalsiyum
(PbCa)
Jel

Polyester

valfler

AGM Sulu

Kursun Kursun

kalsiyum antimon

(PbCa) (PbSb)
Emdirilmis cam elyaf Sivi

Glass fiber mat Kauguk and/or
PE
valfler Acilir kapaklar

© 2017 Trojan Battery Company /CONFIDENTIAL



Tum AGM akuler ayni degildir

Starter/SLIAGM UPS (stand-by)AGM Cift maksath AGM Gergek Derin-Dongulit AGM
- Soguk marsta iyi * Sabit voltajda * lyi baglatma = Derin dong(illi uygulamalar igin
yuzdlrme vi dénailii cal tasarlandi
= Motor calistirmada iyi . . = lyi déngullu galisma
) ) Nadiren kullanihr » Tam desarj edilebilir
= Yuksek alternator A Lo «  Cok yonli
: «  Zayif déngii kapasitesi Yoy . .
voltajinda galisir =  Kismi desarj edilebilir

" Zayif dong kapasitesi - Guinlik kullanim igin en

saglam

= Trojan bu iste yok = Trojan bu iste yok = Trojanin ver = Trojanderin
doénguli akii
teknolojisinde
uzmanlagmistir.

] Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
®
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Izgara Teknolojisi

Gergek " . SLI &
Derin ' Cift Maksath
Dongiilii C ince
AGM * Yuksek

 Kalin gozenek

* Dugtk ' . Duvsuk
gozenek , yogunluk

e Yuksek : * Yiksek plaka
yogunluk sayis1 (>15

- Diisiik plaka Eia;ezgciegl; as
sayist (13 g

plates/cell)

© 2017 Trojan Battery Company /CONFIDENTIAL




lzgara Teknolojisi

"‘T""'!";“—‘f"’v -—f "‘""‘"‘\"""‘? g
i § ¥ } }
e Y ey i (e, ) (S 5

Enerji/maksimum
glc, maksimum sarj
verimi ve dusuk
direnc i¢in uygun.

Ustiin titresim
kontrolii icin
artirilmis yapi

TI‘OIan © 2017 Trojan Battery Company /CONFIDENTIAL
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Solar + Depolama Uygulamalarinda En lyi Degerlerde Tasarim

DEEP-CYCLE SOLAR RUGGED CONSTRUCTION MAINTENANCE-FREE
off-grid veya zayif-grid KanitlanmigTrojan Uzun 6miirde
uygulamalarinda Muhendislik Harikasi bakimisz
gunluk kullanim
« uzak micro-grids = Saglamlastiriimis polipropilen * Birinci sinif emdirilmis cam
«  Solar sokak sinyal ve kasa elyaf seperatoru

aydinlatmasi = Derin déngu icin optimize = Yatay ve dikey
«  Off grid kabinleri ve edilmis yapistirici formilasyonu montaj
kcuk evler «  Giiglendirilmis hiicre » Korkusuz galisma
sikistiriimasi

= Petrol&gaz

= Solar ev sistemleri * Alev tutuculari

Uretim miukemmelligi

= Konut ve Ticari
Yedekleme

= Telekom

Trolan © 2017 Trojan Battery Company /CONFIDENTIAL
®
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Sahada AGM Akuleri

SAGM 06 375 Batteries AGM 31 Oil & Gas well monitoring
Minnesota,US Solar street light inDubai
J Uhl Enerjlde SOIa.r .ey ve . “Living in an RV on solar power “Our Trojan AGM batteries have “Trojan's AGM batteries are at the heart
gellstlrme merkeZI Igln 1 6 aku y|e full-time, we depend on our been working without a hitch 24/7 of our solar powered RV's electric system
k | 2 k | batteries for all our electricity. Our for 18 months. We live in a solar which we live in full-time, and they are
uruimus uruium Trojan AGM batteries have powered RV full-time." dependable workhorses.”
performedflawlessly.”
http://roadslesstraveled.us/

Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
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Trojan Solar AGM Akulerin Ek Faydalari

Normal kogullarda sizdirmaz ve minimum gaz uretimi

Bakim gerektirmeyen kolaylik ve dusuk isletme maliyeti
= Akulerin bakim yapilamayacagi uzak yerler icin uygun

Sulu akulerden daha az havalandirma gerektirir

Herhangi bir pozisyonda calisabilir (duz, egik, yatik, vs.)
= Birkacg dongu icerisinde tam kapasite verir

Gergek derin dongui deneyimi T R u E

US DOT CFR 49 ‘e gore tehlikesiz madde/sevke uygun.

72>\ © 2017 Trojan Battery Company /CONFIDENTIAL
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Dogru Sarjin Onemi

= Akiler onemli bir yatinnmdir

=  Dogru sarj ve bakim beklenen émir ve
performansa ulasmada 6nemlidir

= Akuler asagidaki kosullarda zarar gorur:
- Yetersiz sarj
- Asliri sarj
- Yanlis sarj profilleri
- Desarj durumunda birakilmak
=  Bu bolim uygun sarjin temellerini kapsar

- Ozel akiiniiz icin tim kullanici el kitabini
ve ilgili talimatlari takip ediniz.

-
TI‘Olan © 2017 Trojan Battery Company /CONFIDENTIAL
®
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Asiri ve Yetersiz Sarjin Etkileri

2
R e
m ; \
< \
%) <
w 1
&5 UNDER CHARGE v OVER
< \ SEVERE
T | OVERCHARGE
(&) \
7] \
(m)

CYCLE NUMBER
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Asiri ve Yetersiz Sarjin Etkileri

Asiri Sarjin Etkileri

- Gaz olusumu
- lzgara korozyonu
- sl

Akl Performansi

- Yuksek ic direng

- Dusuk sarj

- Aku kurumasi

- Aktif madde dokilmesi

Yetersiz Sarjin Etkileri

- Sdlfatlasma
- Tabakalasma

Akl Performansi

- Yuksek ic direnc

- Duslk sarj

- Aktif madde dokilmesi
- Kisa devre

© 2017 Trojan Battery Company /CONFIDENTIAL




Sulu Akulerde Asiri Stlfatlasma

Tanimlandigi gibi, desarj stiresince hem negatif hem de pozitif plakada
kursun silfat (PbSO4) olusur

- Bu PbSO4 farkli sekillerde kiicik katmanlar halindedir

Eger akli tamamen sarjsiz kalirsa negatif plakadaki kursun stlfat daha
blyuk bir hale gelebilir ve amorf yapidan kristal yapiya donusebilir

- Bu daha buyuk kristaller, dontstime karsi daha dayanikhdir, sonuc
olarak asagidakiler ortaya cikar:
- Kapasite kaybi
- Artanig direng

- Bu etkiler asiri sulfatlasma olarak adlandirilir
- Agiri sulfatlasmis akller geri doniilemez hasarhidir

© 2017 Trojan Battery Company /CONFIDENTIAL




Sulu Akulerde Asiri Stlfatlasma

SEM V- 15,00k WD: 2.972 MIRAN TESCAN SEM HV- 1500 KV WOD- 2 995 mm r M?m\%scm
View field: 21.67 ym  Det: InBeam 5 pm { Viewfield: 21.67 ym  Det: InBeam 5 pm ”
SEM MAG: 10.00 kx LabSensMano SEM MAG: 10.00 kx LabSensNano u
Sulfatlasmis Saglikli negatif
negatif plaka plak aktif
aktif materyalin materyalin
fotografi fotografi

Source: Electrochemical Energy Storage, Krivik & Baca

T"Olan © 2017 Trojan Battery Company /CONFIDENTIAL
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Akulerde Tabakalasma

Sarj sirasinda, SO4 aku plakalarini birakmali ve elektrolitle karismali

Sudan daha agir oldugu icin aktintin tabanina batar ve elektrolit
tabakalasmasina neden olur

Bu tabakalasma aku icin zararhdir
- Kapasiteyi azaltir
- Asin sulfatlasmaya katkida bulunur

Sarjin bitisi esnasinda ortaya c¢ikan kabarciklar elektrolitin
karismasini ve tabakalasmanin ortadan kalkmasina yardimci olur

- Busarj sureciicin gereklidir

- Sarj profilleri, sarj dongusunin sonunda karisma icin yeterli
zamana musaade etmelidir

© 2017 Trojan Battery Company /CONFIDENTIAL




Sulu Akulerde Tabakalasma

yogunluk=1.08 O
yogunluk=1.40 ©
O

Yeterli sarj edilmemis
katmanli elektrolitli aka.
Yogunluk dipte daha fazladir.

Diizglin bir sekilde sarj edilmis
aku elektrolit muntazam
karismistir. Yogunluk her

yerde aynidir :~1.28.

Trulan © 2017 Trojan Battery Company /CONFIDENTIAL
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Sarj Evreleri

-
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Tipik Sarj Islemi — Sulu Akuler

Recommended Deep-Cycle Flooded/Wet Charging Profile

Voltage Current
(per cell) (Amps)

Charge Current —\
------------- - 10-13% C,,

285V 10 2.70V - Fr---mmm oo
(@25°C, 77°F)

2.35V10 245V - fmmmmmmmm e nmn e e e e oo e —
(@25°C, 77°F)

Charge Voltage X

H-1-3%C,,
20% 90% 100%
State of Charge (%)
Bulk Phase Absorption Phase Finish Phase

*Stated voltages are at 25°C (77°F). These voltages shall be temperature compensated per Trojan documentation.

Trolan © 2017 Trojan Battery Company /CONFIDENTIAL
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Tipik Sarj Islemi — AGM Akdler

Recommended Trojan Deep-Cycle AGM Charging Profile

Voltage Current
(per cell) (Amps)

Charge Current \

R R +-20%C,,

235V 10245V - === mmmmmmm o e
(@25°C, 77°F)

Charge Voltage —\

Approximately
C,,/200

- Will increase
with age

20% 80% 100%
State of Charge (%)

Bulk Phase Absorption Phase

*Stated voltages are at 25°C (77°F). These voltages shall be temperature compensated per Trojan documentation.

rolan © 2017 Trojan Battery Company /CONFIDENTIAL
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Tipik Sarj Islemi — JEL Akuler

Recommended Trojan Deep-Cycle Gel Charging Profile

Voltage Current
(per cell) (Amps)

Charge Current —\

+-10-13%C

20

2,40V - B
(@25°C, 77°F) :

Charge Voltage x

20% 80% 100%
State of Charge (%)

Bulk Phase Absorption Phase

*Stated voltages are at 25°C (77°F). These voltages shall be temperature compensated per Trojan documentation.

Trolan © 2017 Trojan Battery Company /CONFIDENTIAL
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Dengeleme Sarji

= Dengeleme normal bir sarj donglisinden sonra gerceklesir

= Dengeleme, tim akulerin tam sarijli ve elektrolitlerinin karismis olmasini
saglamak icin kasith bir asiri doldurma islemidir, boylece tabakalasma ve
sulfatlasma azalir

= Bauzi sarj cihazlari, periyodik araliklarla dengeleme sarji gerceklestirmek
uzere programlanabilir

= Trojan aklilere dengeleme sarji uygulanmasini onerir

= Her 30 glinde bir, yada
- Elektrolit yogunlugu <1.235 oldugunda
- Huiicreler arasi yogunluk farki 0.03‘den fazla ise
- Asla VRLA (AGM or gel) akiilere uygulanmaz

Flooded Batteries - Recommended Equalization Voltages @ 25°C(77°F)

Per Cell (2V) 24V 48V 72V
Minimum 2.45 29.4 54.0 88.2
Maximum 2.7 32.4 64.8 97.2

© 2017 Trojan Battery Company /CONFIDENTIAL




Sicaklik Kompanzasyonu

Kimyasal reaksiyonlar sicakliktan
etkilenir

- Sicaklik arttiginda hizi artar
- Sicakhk azaldiginda yavastir

Sarj dokimanlarinda belirtilen
voltajlar tipik olarak oda sicakhgi
icindir (25°C)

Belirtilen voltajlar oda sicakligi disindaki
aku sicakliklari icin dizeltilmelidir

- 25 ° C “nin Uzerindeki her 1 ° icin
0,005 V / hiicre azaltin

- 25 ° C'nin altindaki her 1 ° icin
0,005 V / hiicre artirin

Ozellikle AGM ve Jel akiler icin
onemlidir

2,45

2,40

2,35

2,30

2,25

2,20

2,15

-10

AGM Float Voltage per Cell

0 10 20
Battery Temperature (°C)

© 2017 Trojan Battery Company /CONFIDENTIAL
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Genel Sarj Kurallari

= Sadece iyi havalandirilmis alanlarda sarj islemini yapin
= Sarj cihazinin aki tipine gore ayarlandigindan emin olun
= Sulu akuler icin

- Sarjdan once, plakalarin agikta kalmadigindan emin olmak icin
periyodik olarak elektrolit seviyelerini kontrol edin

- Sadece plakalar acgikta kaldiginda su ekleyin
- Tdm havalandirma kapaklarinin diizglin bir sekilde a¢ik oldugundan emin olun

- Akdler sarj dongusunun sonuna dogru kabarciklar ¢ikarir. Bu normaldir.
- Akl tam sarj oldugunda sularini tamamlayin.

= 50°C’nin Gzerindeki sicakliklarda sarjdan kacinin

= Uzun sureli depolamadan 6nce akulerin tam sarjli oldugundan emin olun

= Kursun asit aklilerde hafiza etkisi yoktur. Sarj edilmeden 6nce tam
bosaltilmalarina gerek yoktur.

© 2017 Trojan Battery Company /CONFIDENTIAL




Dogru yada Yanlis?

= Asiri sulfatlasmis bir akii uzun siireli dengeleme sarijiyla
dizeltilebilir.

- Yanhs: Asiri stlfatlasmis bir akl geri doniilemez derecede
hasarlidir.

= Sulu akulerde asiri silfatlasma,surekli sarj seviyelerinin distk
olmasindan dolayidir.

- Dogru: Evet! Surekli dusuk sarj ve tabakalasma sulu
kursun asit akllerde asiri stlfatlasmaya sebep olur.

= VRLA akiler, voltaj degismelerine karsi yardimci olmak icin
ayda en az bir kez bir dengeleme sarjina ihtiyac¢ duyar.

- Yanls: Hayir! Dengeleme Sarji, VRLA akdlerin
kurumasina ve arizalanmasina neden olur.
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Aku Kurulumu
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Once Givenlik

Akulerle ugrasirken daima koruyucu giysiler
giyin, eldiven ve koruyucu gdzlik kullanin

Alev, kivilcim ve metal nesneleri akulerden uzak
tutun

Akl yakinlarinda sigara kullanmayin

Asit yaniklarini hemen soda veya su
ile notralize edin

Havalandirma kapaklarini yerine sikica oturtun

Gaz birikimini 6nlemek icin sarj sirasinda
uygun havalandirma saglayin
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Kursun asit aki kurulumu yaparken gerekli araclar
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Akl Odasi Tasarimi

AkU odasi asagidaki hususlara gore tasarlanmalidir:

- Akud agirhgi

- Havalandirma(forced/natural)

- Sicakhk

- Emniyet mesafesi

- Destek raflari

- lzinsiz kisiler icin kapali oda

- Elektrik standartlarini takip edin
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Terminal ve Tork

= Dogru baglantilari saglayin
= Dogru kablo kesitini segin
= Onerilen tork degerlerini kullanin

Cables*
*  Terminal korumasi kullanin

Vent Cap

Terminal Protector

IND
Cable Lug
Handles
Nut - Torque to 100-120 (in-Ibs), 11-14 (Nm)
*
Washer ~
Bolt
Terminal
Outer Case
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Terminal ve Tork

113.6°C
- 80
o
.:_20 21.1°C
17.5C
= Kivrimli kablo papucu = Kivrimli ve lehimli kablo
= Yiksek direng, yuksek isi papucu
= Daha duslk direng, esit
dagitiimis 1si

-
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Aku Bakimi
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Muayene

= Akd terminal baglantilarinin kir ve korozyon bakimindan temiz
oldugundan emin olun

= AkuU tst kisminda bulunan sivilar:

= Sulu: Ak asiri su eklenmis veya sarj edilmis

= Kuru: Aku asiri sarj oluyor

= Hasar gormus kablolari degistirin

= Tork degerini dlizeltmek icin baglantilari biraz sikin
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Su ekleme

= Sulu akulere periyodik olarak su eklenmesi gerekir
= Sikhgi akliye gore degisir

- Kullanim

- Jarj

- Calisma sicakligi

= Uygulamanizin su ekleme sikhgini belirlemek icin baslangicta birkag
haftada bir inceleyin

= Akdllerin yaslari ilerledikce daha fazla su ekleme ihtiyaci dogmasi
normaldir

= Derin donguli AGM ve GEL akulere asla su eklenmemelidir
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Su ekleme

Su ilave etmeden 6nce akileri tam/ful sarj edin.

Plakalar acgikta ise bosaltilmis veya kismi sarjli aktlere sadece
su ekleyin. Bu durumda plakalar o6rtecek kadar su ekleyin
daha sonra akduleri sarj edin.

Havalandirma kapaklarini acip altinda kir birikmemesi icin ters
birakin, sonra elektrolit seviyelerini kontrol edin.

Elektrolit seviyeleri plakalarin ¢cok Ustiindeyse su eklemeye
gerek yoktur.

Eger elektrolit seviyesi plakalari zorlukla kapatiyorsa
havalandirma boslugunun altina 3mm kalacak kadar su
ekleyin.

Su ekledikten sonra havalandirma kapaklarini akulere geri
takin.

Legacy Series

PlusSeries
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Su ekleme

Yanizca damitiimis su kullanin

Musluk suyu Aritilmis su Sise suyu
elektrik iletkenligi
EC=4uS/cm

21 [rojan.
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Temizlik

Akulnun duzenli olarak temiz olup olmadigini kontrol edin, konnektorleri ve
terminalleri korozyona karsi koruyun.

Terminal korozyonu, akiiniin performansini olumsuz yonde etkileyebilir ve bir
givenlik tehlikesi olusturabilir.

Tum havalandirma kapaklarinin akiide dlizglin bir sekilde sabitlendiginden emin
olun.

AkUnln Gzerini, terminalleri ve baglantilari bir bez veya firca ve sodali su ile
temizleyin (1 su bardagi suya 1 fincan soda).

AkUnuln icerisine temizleme karisiminin girmesine izin vermeyin.
Su ile durulayin ve temiz bir bezle kurulayin.
Yerel aki bayinizden alabileceginiz ince uclu terminal koruyucu sprey uygulayin.
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Sarj & Dengeleme

= Sarjiartirmak akuler kullanilmadan ve depolanmadan 6nce yapilan islemdir.

= Dogru sarj akli performansini en Ust diizeye ¢ikarmak icin zorunluluktur. Asiri
sarj ve yetersiz sarj aki 6mrini 6nemli 6lctde azaltabilir.

=  Dengeleme sarji derin dongulu sulu akller tamamen dolduktan sonra
yapilan fazladan sarj etme islemidir.

=  Dengeleme sarji tabakalasmayi onler ve aki arizasinin 6nde gelen nedeni olan
sulfatlasmayi azaltir.

= Trojan her 30 glinde bir veya akuler tamamen sarj edildikten sonra elektrolit

yogunlugunun 1.235’in altina dismesi halinde ve hiicreler arasindaki yogunluk
farkinin 0.030 oldugu durumlarda dengeleme sarjini 6nerir.

© 2017 Trojan Battery Company /CONFIDENTIAL




Bakim Takvimi

Muayene ve temizlik  Catlak ve sizdirmaya Sulu, kuru Haftalik /aylik
karsi genel gbzden
gecirme

Elektrolit seviyesinin

Elektrolit seviyesi plakalarin ¢cok sulu Haftalik/aylik
Ustiinde oldugunu
kontrol edin
Damitilmis su ekleyin. Sicakliga ve
Su takviyesi Asla asit eklemeyin. Sadece sulu uygulamaya gore
belirlenir
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Bakim Takvimi

Voltaj 6lcimii Bir voltmetre kullanarak Sulu,kuru ayhk
hicre voltajlarini
kaydedin
Elektrolit yogunlugu Bir hidrometre ayhk
Olcim kullanarak elektrolit
yogunlugunu ve
sicakligi kaydedin

Sadece sulu

baglantilar Baglantilarin siki Her 6 ayda bir/
oldugunu ve Sulu,kuru yillik
korozyona
ugramadigini kontrol
edin
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BATTERY COMPANY

BATTERY MAINTENANCE LOG

Akl Bakim Gunltgu

Report No.

Customer Date of Service
Address Time of Service
Date Purchased Distributor Name
Controller Type Service Engineer
Controller Status [[_JLoad Shed* | [] Boost* | [Float* | []Fault* Cell Type Battery Voltage
Cell No. | Specific Gravity CellVoltage | Cell No. | Specific Gravity Cell Voltage | Cell No. | Specific Gravity Cell Voltage
1 21 41
2 22 42
3 23 43
4 24 +4
5 25 45
6 26 46
! 27 47
8 28 48
9 29 49
10 30 50
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Akl Bakim GunlGgu

1 31 51

12 32 52

13 33 53

14 34 54

15 35 55

16 36 56

17 37 57

18 38 58

19 39 59

20 40 60
Pilot Cell Temperature Pilot Cell Temperature Pilot Cell Temperature

Battery Check List check/cirde answer Boost Charge (if applicable)
Battery Tops Clean and Dry [ves |[INe | Boost Current A
Ensure Vent Caps are Clean and Tight [dves |[CNo | Duration of Boost Charge H
Battery Terminal Connections Tight _ [1¥es |[CIMo | End of Charge Cell S.G. | Max Min
Terminal Connection Safety Caps Replaced O¥es |Cno | End of Charge Cell Volts Max Min
Electrolyte Levels | As found [ Icorrect [ _1High |[Jlow | End of Charge Max. Cell Temp °F/°C
As left [orrect [High [low

Remarks*
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Aku Arizalari
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lyi Plaka Ornekleri

lyi Negatif Plaka

lyi Pozitif Plaka

= -
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Pozitif Plaka Korozyonu

Saglam i1zgara hi¢ yok kapasite tagsima yetenegi hi¢ yok.
PPK yuksek 1s1 ve asiri sarjin bir sonucudur.
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Yanlis Su Takviyesi

TIPS AT T § i
Yadd 1l > | !
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Elektrolit seviyesi yetersiz. Seperator plakaya yapismis, oncesinde
elektrolit kalmamis, bu durum yiksek
sicaklik yaratir.

-
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Dip Tortu Kopruleri

Tipik 61U akl arizasi.
Bu erken zamanda gorulmusse, ¢cok fazla derin desarji gosterir.

-
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Kotl Baglanti

.

Aku kablosu Akuler-Ekipman-Sarj Cihazi arasinda baglantiyi saglar. Yanlis baglanti diistik
performansa ve kutup basinin deforme olmasina (erime veya yanma) neden olur.

Akl kablosu istenen yuku tasiyabilecek kesitte olmalidir. Daha fazla bilgi icin www.nfpa.org.
sitesini ziyaret edip (National Electric Code) dogru kablo kesitlerini gorebilirsiniz.

~E -
S
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http://www.nfpa.org/

Farkh Tip Akuler Birlikte Kullanilmamalidir

im:’“j \ E4SOAJ i 0 Dogru

%
» “‘ o) |
e oS- ol
- ) i
Shaa . 3 . J ~
X .

‘e ® 70

Farkli tip akuler kesinlikle birlikte
kullanilmamalidir. Ayrica yeni ve eski
akuler de birlikte kullanilmamaldir.
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Yetersiz bakim, Yetersiz sarj

Yetersiz bakim ve sarj ayni tlir arizanin
nedenleridir.

En dogru sarj ve bakim kurallari icin
Trojan Kullanma Talimatini okuyunuz.
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Stokta Yetersiz Bakim

Akuler stokta iyi bir bakima sahip
olmalidir. Sarj oranlari %70 ‘in
uzerinde olmali. Trojan kullanici
Kilavuzunda sarj oraniyla ilgili tim
bilgiler mevcuttur.

Z -
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Kotu Sarj Profili Secimi, Asiri Sarj

[ 7 ey
_ . xRl

Kotu sarj profili secimi aktde sicaklhiga
yol acabilir. Aku sarj cihazlan
sicakligi onlemelidir.

i Tl‘ﬂlan © 2017 Trojan Battery Company /CONFIDENTIAL
BATTERY COMPANY =




Kotu Kurulum

- Farkh boylardaki
baglanti kablolari

- Farkh tip akuler, T105
& T125 ayni sistemde

- Akuler arasi bosluk yok

- 48V ‘tan, 12V ‘a
ayiricisiz gecis. Bazi
akuler digerlerinden
daha fazla bosalrr.
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Havalandirma yok, Patlama

13/03/2012 20:31

Bu sorun OPzS ‘de daha yaygindir ¢cunku sarj islemi sirasinda daha fazla su
miktari kaybederek hlcre basina 2.68v elde edilir ve bu da daha fazla hidrojen
konsantrasyonu uretir. Bu yluzden odadaki atmosfer tehlikeli olur. AkU
odalarinda daima havalandirma bulunmalidir. Jel ve AGM teknolojisi icinde

tavsiye edilir,

-
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Dogru ya da Yanlis ?

= Sulu bir aku sarj edilirken hiicre kapaklarini cikarmalisiniz?

- Yanhs: Hayir! Su takviyesi yapmadikca ve elektrolit
seviyesini incelemedikge hicre kapaklari
acllmamalidir. Ama hava kanallari acik olmalidir.

= Sulu akulere su takviyesi yapmadan 6nce sarj etmelisiniz?

- Evet: Evet! Sarj islemi aktide sivi hacmini artinir — kontrol
edin ve tam sarj edin!

= Akiler asla bosaltilmis olarak depo edilmemelidir?
- Dogru: Dogru! Bu erken aku arizasina yol acacaktir.
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Dlnya capinda dagitim

120’den fazla ulkede kiiresel satis varligi

IR @REAINISBATTSIFERY OFFICES

CALIFORNIA
GEORGIA

UNITED KINGDOM
DUBAI

SOUTH AFRICA
HONG KONG

WORLDWIDE DISTRIBUTION

TROJAN BATTERY DISTRIBUTORS

UNITED STATES/CANADA MEXICO
AR Battery Seuciones e Baeras . de L de C Bty Masts
Batery Oueftess
sty Sysems CENTRAL & SOUTH AMERICA
Foctey Mot ats Brazil
Carodna Energy LLC Velcudos Jacto.
Continrtal Ettery Contral and South Amarica
Magaciarge Batery SafeSaniCus)
Harthsst Bty Chile
SofeStart 4G Enanasi
Stoeage Bty Colombia
Workide Batery o LLC ety
Acusuladees Dncan
CARIBBEAN Costa Rica
Caribbean A1 mersones Enegets S4
SafeSantLC (US) Beci Casof s s
Ateative Power Soeces Guatemala
Haiti Comporia Comedal e, A
ket Gane2 A, aaa e s Biterias S

Esilroj

BATTERY COMPANY
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Nicaragua
EAMISA
Trnesd
Paraguay
Toima S A

CHE Commercal SA
Vegha SAC
Uruguary
Batras Rasesca

EUROPE
Albania
CAK das
Austria
Bonne G
Belgium
il

Baltic States
Geitach

Bosnia & Herzegovina Germany
UALdnn Bane tteen Deutschland Gt
Bulgaria
SantTading 1.
Croatia
ClAK dan
Cyprus Hungary
Panes Engiers 1, Banne Bteien Hungiia Kt
Czech Republic Iceland
Banne Btz ol
Denmark Ireland
Finland Haly
Celtech 185 ol 8L
France Luxembourg
Ao s .
RIS Batere ndisrile Services Macedonia
UK dan

Montenegro
K000

Acaneshoop Hef 8/
Norway
Seaubo Bkt Maskin AS

Spain & Spanish Islands.
BASA

Swaden

Nosti Batery 6.

Switzerland Lebanon RUSSIA
Banner Eatern Schweiz A6 Ao Tech SARL Moscow
Turkey
Hytatntematieos
Ukraine Yemen ASIA PACIFIC
e Ueine 14 y— ol
ited Kingdom YHI Comp Pre. Lt (Sngapace)

Patioum Bateies Eucpe) 14 AFRICA ambodia

North Africa Gateway Eqigmest o L.
MIDDLE EAST Hytonafntessatieoal China
Egypt South Africa Ocmggsan E04 Tecaiogy o b1d

e Gtz Fertuee . 1.
Israel O Bateres Benewatle nery YH (a5 (Bejng)
Sy Bateies Gl Ca Bty Sepgiers ol Tamen Jellery s, L&
Jordan Africa Hong Kong / Macau
etz Ceporaton Hong g L.
Kuwait East Africa India
36

Dahbas Maribardan Daaris vt 1.

Chiede Exe Botswana Py L. Indonesia
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Tesekkurler!

Q&A
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