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Typ elekiromotora : BLDC,

REVERZIBILNY ENERGETICKY SYSTEM AKUMULATOROV LiFEPO4

432V
== i
RIADIACA JEDNOTKA

LAVY ;= PRAVY
- ZBERU,
AKUM VYHODNOCOVANIA AKUM.
BOX DAT BOX
ARIADENIA
TRAKENEHO SYSTEMU <]

TEXAS INSTRUMENT |
F28335

LAVY BLDC 86.4V|mf= > > PRAVY BLDC
ELEKTROMOTOR/ ELEKTROMOTOR/
GENERATOR 3 GENERATOR

3

VI r o b&Galden Motor ,

Model : HPM 5000 B,

e

VI k aa-7.5kw,

1
1
1
1
wsvu=-12l;./ 5vmmm ﬂ Na p a t.' 1723 |/,
ER [
1 Gpi I kwl%@00 A, mohnos®ft v ®r oobnm@lzenia,
w 3 UvVvw
1 -I* s I | =p
w KONTAKTORq- * KONTAKTOR! U v w ﬂ E/’ I n n om P/g’
LAVEHO PRAVEHO
N T 1 Rozsah ot § I :02B00 -6000 rpm,
0| = +: = ey =] 1 Chladenie :samo -chladenie v ent i | § tna hriadaeli elektromotora,
,v . —v
ﬁg?gg’\%%? = PRAVY KONTROLER ﬂ Hmot nosfF kg,
GENERATORA ELEKTROMOTOR/
GENERATORA P .
i Rozmery : 126 x 206 mm ( d & hxkpaiemer)
30 ' 9000 : : : : : : :
Peak Peak
— Continuous 8000} Cont H
25+ g
7000} E
20 . 6000} g
= 5000} E
E
Z 1} 1 3
= 4000f 1
10 4 30001 .
2000} g
5 -
1000} E
£ 0 1 1 1 1 1 1 1 1
o
500 1000 1500 2000 2500 3000 3500 4000 4500 0 S0 1000 1500 2°°:lrp“:‘;5°° 3000 3500 4000 4500

n [rpm]
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HPC500H Series

Mode
48V 600A

Phiss voltage
72V 500A [ S
e e n [EHE = e o e e g o~ ™
96V 400A B - ]
Al &
REVERZIBILNY ENERGETICKY SYSTEM AKUMULATOROV LiFEPO4 el
= $+ CurrentSense | |
% 3 o
LAVY RIADIACA JED'NO'H(A SR . .
AKUM. VYHODNOCOVANIA AKUM. — ]
BOX DAT BOX i I
ARIADENIA - B
- TRAKCNEHO SYSTEMU < - 4 =
e TEXAS INSTRUMENT
. F28335 -
LAVY BLDC 86,4V =j= -3 > |- PRAVY BLDC
ELEKTROMOTOR/ =
GENERATOR =
=2
a4

ES ELEKTROMOTOR/
- GENERATOR @ = e e e m e m e e e e -
>
md
~

wstup 12V 5V

Flor Position

KONTAKTOR

KONTROLERA
fean 5

LAVY KONTROLER
ELEKTROMOTOR/ o PRAVY KONTROLER
GENERATORA ELEKTROMOTOR/
GENERATORA
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WNOB8AH cell specification LTI T TRl Y |

REVERZIBILNY ENERGETICKY SYSTEM AKUMULATOROV LiFEPO4

P Model name WNOBAH Alternative product marking IFPOBAA
o - = TSRS ) ) Nominal voltage 3.2V Operating voltage under load is 3.0V
AKUM - VYHODNOCOVAN . Capacity 08 AH +/-5%
A @E%Emm Internal Resistance <13 m0
; TEXAS INSTRUMENT, Operating voltage min 2.6V - max 3,65V | At 80% DOD
LAY BLOC 864V o e T EERTO Discharge Termination Voltage [2.5V The cells is damaged if voltage drops below this level
B K THONC TR & §. = N SENEaToR Charging Voltage Limit 3.7V The cells is damaged if voltage exceeds this level
N B Standard Charge Current 2,7A 0,3C Constant Current
VIS A2V.5V Standard Discharge Current 2,7 A 0,3C Constant Current
P [V Life cycles >2000 0.3C, 80% DDC
Heaim] | Maximurn Continuous 16 A 2 C Constant Current
l Discharge Current
ollas a2 | ujlv VIV Maximurn Instantaneous 24 A 3C 15sec
* L &= * uvw Discharge Current
KONTAKIOR A 2C Discharge Capacity >7.2 Ah Nominal Capacity 90%
e KONTROLERA R gy © _© Working Temperature 0°C~ 45°C The battery temperature should not increase this level
o S o] - charging
> - M - Working Temperature -20°C~ 60°C The battery temperature should not increase this level
86,4V wu wfu 86,4V wm  wfm - discharging
N R Storage thermal Ambient -20°C~ 45°C The battery temperature should not increase this level
JAVY KONT -
LE'T_VE}?RS‘M%%? — PRAVY KONTROLER Atmospheric Pressure 86~106 KPa
R FLEKIROMOTOR/ v Relative Humidity 25%~85% RH
Shell Material AL / plastik flame retardants
Size (LxWxH) 18x68x113 mm millimeters (tolerance +/- 1 mm)
Weight 258g grams (tolerance +10g)
Rate Discharge Typical Curve: Circle Life Curve:
Beoo - T T T T T T T T T T T
2500 3 Charge CCICV c c loee Ermee—
3400 3 Discharge L sow [ T —
S 2200 S sew [ R
w 3200 7 B 00w [
g 2100 B — o T8%
© 3000 3 = : g: 3
= 2000 3 O Lok B
2800 8 ssx E
2700 T so% [
2800 O isw |
2500 40% -
2400 H 35% |
2300 3 30%
2200 : :: 3
2100 15w L
2000 — L1 L L I L 1 I | 1 L I L
e b~+~—~—v+—+—v+—+——r+—+—r+—+—r—+rr-—"—"r——7T""T" 7" o 0 200 400 @00 800 1000 1200 1400 1600 1800 2000 2200
10% 0% 10% 20% 30% 40% 50% 60% 70% B80% ©0% 100% 110%
Capacity ratio( 100%)

UM VA VOJ.- POHONOV
TRAEGAHKE ELEKTROM$1| L
STU V ' BRATISLAVE

ELEKTROTECHNIKA , | NFORMATI K a TELEKQ@UMYUNI K ¢




e e o0 STU

LI FEI

SLOVENSKA TECHNICKA
UNIVERZITA V BRATISLAVE
FAKULTA ELEKTROTECHNIKY
A INFORMATIKY

REVERZIBILNY ENERGETICKY SYSTEM AKUMULATOROV LiFEPO4

432V

- 'l
ks
LAVY - RIADIAg;EJRE&NOTKA . PRAVY
AKUM VYHODNOCOVANIA AKUM.
BOX DAT BOX —]
A RIADENIA <
e TRAKENEHO SYSTEMU <
< TEXAS INSTRUMENT ]|
F28335
LAVY BLDC 86.4V/=g= g > |- PRAVY BLDC
ELEKTROMOTOR/ - ELEKTROMOTOR/
GENERATOR > B GENERATOR
7? >
wisup 12V 5V
>
=l pueny
Lo S
-
= 3 = Uuvw
B -
b SHER\HE S
= "
KONTAKTOR KONTAKTOR u v w
LAVEHO PRAVEHO
KONTROLERA KONTROLERA » o o
- AR
P o o
=
el Bl :
- >
| 5
” P
86,4V wu 86,4V wm e
| ﬁ
LAVY KONTROLER
ELEKTROMOTOR/ - PRAVY KONTROLER
GENERATORA ELEKTROMOTOR/
GENERATORA
! v
i
i
H
Clanok 1 Ry i
+ !
| o
S
i
H
|
Clanok 2 |
— 1= -
— Ry Manaiment
I - i . .
5 akumulatorového
H| | z
s, O systému
| o
! ! H
s i
H
H
., :
Clanokn | | : R,
—_1 i
|
Su FI
i
:
H
|
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SBM12/10 Board 12cells (36V/10A)

OAMT Ustav automobilovej mechatroniky
FEI STU

Model name SBM12/10 GWL/Power Simple Battery Management Board
12 cells (36V/10A)
Voltage Charging voltage C:43,2v 3.6V/Cell
Balance voltage for single cell 3.6V+0.025V
Current Balance current for single cell 72+5mA
Current consumption for single cell | <20pA
Max. continuous current 10A
Overcharge Protection Over charge detection voltage 3.90v+0.025V
Over charge detection delay time 0.965~1.45
Over charge release voltage 3.80+0.025V
Over-discharge Protection Over discharge detection voltage 2.0+0.05V
Over discharge detection delay time |115~173mS
Over discharge release voltage 2.3+0.05V
Over Current Protection Over current detection voltage 0.62V
Over current detection current 65+5A
Detection delay time 7.2ms~11ms

Release condition

Automatic Recovery

Short Protection Detection condition Exterior short circuit
Detection delay time 200-500ps
Release condition Automatic Recovery
Resistance Protection circuitry <20mi)
Temperature Operating temperature range -40~+85°C
Storage temperature range -40~125°C
Dimensions L*W*T 148 * 65 * 9mm
Weight 100g Grams (tolerance +/- 1g)
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@ Energeticky reverzibilny systém (akumulatory LiFePO4) iapacita skwh @ Systém elektrického napéjania palubnych prvkov
Electric biderectional energy system (LiFePO4 battery system) apacity stwh (5V / 12V / 90V) (DC/DC menic)
DC/DC electric converter
for the power supply

@ Systém riadenia nabijania akumulatorového systému (BMS)
Battery management system with voltage display

@ Elektronicky akceleracny pedal

Electric acceleration pedal

@Hlavny spina¢
riadiacej jednotky Riadiaca jednotka trakéného

pohonu systému pohonu
Main traction system on/off Main electronic control unit
swtich of the traction system (ECU)
f::;auc aktivécie reverzného @Spinaé rekupericie kinetickej energie
Kinetic energy recuperation switch

Reverse on/off switch N e neray P l

@Spinaé aktivacie rekuperacie @Trakény elektromotor/generator
Recuperation on/off Traction electricmotor/generator

itch L. <
swite Spinacie relé kontrolera trakéného elektromotor/generatora
Main contactor for inverter of the electricmotor/generator

@Kontroler (invertor) trakéného elektromotor/generaratora
Traction inverter for electricmotor/generator
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88

Napétie akumulatorového
systému (V)
Battery System Voltage (V)

30

Nominalny tocivy
moment (Nm)
Nominal Torque (Nm) §

.| |
i
I

0010
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PARAMETREE ELEKTRICKEEJ MOTOKER Y

Typ elektromotor/
generatora

Type of the electric motor/
generator

| Lj Maximalny tocivy moment
1l (Nm)
— | Peak Torque (Nm)
5 7y

It
L

Elektronicky riadeny diferencial

1 0 ‘ Electric control differential

Nominalny vykon (kW)
Nominal Power (kW)

Maximalny vykon (kW)
Maximal Power (kW)

1:3
Staly prevod (-)
Gear ratio (-)
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REVERZIBILNY ENERGETICKY SYSTEM AKUMULATOROV LiFEPO4

43 2V

- — f=
LAVY RIADIACA JEDNOTKA PRAVY
AKUM VYHODNOCOVANIA AKUM.
BOX DAT BOX

ARIADENIA
:: TRAKCNEHO SYSTEMU 4_
:: TEXAS INSTRUMENT _ ,
F28335 -

LAVY BLDC 86,4V == - PRAVY BLDC
ELEKTROMOTOR/ ELEKTROMOTOR/
GENERATOR GENERATOR

W
>
PaLuBny
L Ve
uvw ] I = Uuvw
L SHER\VHE _ J i
uvw + + uvw
KONTAKTOR KONTAKTOR
'AVE PRAVEHO
KONTROLERA KONTROLERA » o o
LG < eann
< b~ o o
=
foan < eand]
» .
> =
<~ P
86,4V == + 86,4V mm | wlm
L _
LAVY KONTROLER
ELEKTROMOTOR/ =) PRAVY KONTROLER
GENERATORA ELEKTROMOTOR/
GENERATORA

POTREBAA RIEEIG| T

Relay
Driver

Power Line
Communication

Safety
Disconnect

o

Battery/Ultra Capacitor Stack

i ego0v

e

@ell Balancing Parts

ELEKTROTECHNIKA

Cell Monitoring

(Essmmsssssmsssmensmnnnn [50[3ti0N e s m s s s mnm s g n

!

| NFORMATI| K

Temp Sensor

Interface

Option

Auxiliary
Power

Digital Power Controller

Boosted DC
Output
385 V-400V

Isolation Boundary
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High-Voltage Battery Pack

m
W

Current

|

|

| Sense (

|

| =
|

|

|

|

|

WY

Digital Power Controller
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REVERZIBILNY ENERGETICKY SYSTEM AKUMULATOROV LiFEPO4

432V
- — f=
LAVY RIADIACA JEDNOTKA PRAVY
AKUM VYHODNOCOVANIA AKUM.
BOX DAT BOX
ARIADENIA
:: TRAKCNEHO SYSTEMU 4_
:: TEXAS INSTRUMENT _ ,
F28335 -
LAVY BLDC 86,4V == - PRAVY BLDC
ELEKTROMOTOR/ ELEKTROMOTOR/
GENERATOR GENERATOR
W
>
PaLuBny
L Ve
uvw ] I = Uuvw
e SHER\HC S
uvw + + uvw
KONTAKTOR KONTAKTOR
'AVE PRAVEHO
KONTROLERA KONTROLERA » o o
LG < eann
< b~ o o
=
foan < eand]
<
> =
<~ P
86,4V == + 86,4V mm | wlm
L _
LAVY KONTROLER
ELEKTROMOTOR/ =) PRAVY KONTROLER
GENERATORA ELEKTROMOTOR/
GENERATORA

POTREBAA RIEEIG| T

Safety
Disconnect

o

Battery/Ultra Capacitor Stack

i ego0v

e

@ell Balancing Parts

ELEKTROTECHNIKA

Cell Monitoring

!

(Essmmsssssmsssmensmnnnn [50[3ti0N e s m s s s mnm s g n

Temp Sensor
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Relay
Driver

Power Line
Communication

Digital Power Controller

Interface
Option

Boosted DC
Output
385 V-400V

1 Isolation Boundary
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High-Voltage Battery Pack

m
W

Current

Sense b

WY

Digital Power Controller

Auxiliary
Power

System nabijania

RETE
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