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PRODUCTSGUIDE

1.1.

PRODUCT CODE NAMING SYSTEM

CapTop ltalia ® products are identified by a unique product code. The product code is
structured according to the follow naming system:

Efc(’:dL‘lld Type Rated Voltage
: Ce . :
M: Module faf'egiiglt\;:e Site of manufacturing
S: System is3.0V
Product Version:
0: New Product
Rated Capacitance | 1:Revision 1
Root: CT e.g. 03000C0, Etc.
(same for all) rated capacitance
Is 3000F Terminal Type
SP: Soldering Pin
SH: Screw Hole
TC: Contact Type
WL: Welding Laser
ST: External Thread
TB: Terminal Block
NN: Not applicable or
reserved for future
extension
Examples:

Product Series ‘ Product Code

3.0V Cell WL Series

CTC 03000C0 0003V0 WLO0O

54V 165F Module Series

CTM 00165C0 0054V0 NNOO

www.captop.it

Product Catalog |
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1.2.

1.2.1.

Product Type

Cell

M ITALIA R

PRODUCTE SUMMARY
CELLS
‘ Product Series ‘ Product Code ‘ Page
2 CTC 00650C0 0003V0 WLOO 13
% CTC 01200C0 0003V0 WLOO 13
§' CTC 01500C0 0003V0 WLOO 13
g CTC 02000C0 0003V0 WL0O 13
8_ CTC 03000C0 0003V0 WL00 13
® CTC 05000C0 0003V0 WL00 13
8
83
f__% 8 CTC 03000C0 0003V0 WL10 14
&3
™
o CTC 00650C0 0003V0 STOO 15
E CTC 01200C0 0003V0 ST0O 15
0 CTC 01500C0 0003V0 ST0O 15
§ CTC 02000C0 0003V0 ST0O 15
é CTC 03000C0 0003V0 STOO 15
CTC 05000C0 0003V0 STOO 15
* CTC 00350C0 0003V0 SPOO
% CTC 00450C0 0003V0 SPO0
% CTC 00500C0 0003V0 SPOO 16
8 CTC 00600C0 0003V0 SPOO
5 CTC 00720C0 0003V0 SP0OO
@ CTC 00800C0 0003V0 SP0OO

Product Catalog

| 6
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1.2.2. MODULES
Product Type Product Series Product Code Page
18V 500F Series CTM 00500C0 0018V0 NNOO 19
2 54V 165F Series CTM 00165C0 0054V0 NNOO 21
©
§ 72V 125F Series CTM 00125C0 0072V0 NNOO 24
96V 93F Series CTM 00093CO0 0096V0 NNOO 27
1.2.3. SYSTEMS
Product Product Series Product Code
= Engine Start Module CTM 00300CO0 0030V0 TBO 30
Q
% 400V Regenerative
>
A Power Backup System CTS 00XXXCO0 0400VOTE0 35
1.3. TERMINALTYPEB

The terminal type sof CapTop products are the follows:

Terminal Type Shortening

Soldering Pin SP
Screw Hole SH
Contact Type TC
Laser Welding WL
External Thread ST
Terminal Block B
Not applicable or reserved for future extension NN

www.captop.it Product Catalog | 7
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1.3.1.

Terminal Type

Product
Type

PRODUCTS OVERVIEW

Product Series

Product Code

CTC 00350C0 0003V0 SPOO
CTC 00450C0 0003V0 SP00
i CTC 00500C0 0003V0 SPO0
sp | Terminals. o | Cel 3.0V Cell SPseries 16
on same side CTC 00600C0 0003V0 SPO0
CTC 00720C0 0003VO0 SPOO
CTC 00800C0 0003VO0 SPOO
SH Terminals .
on same side
Terminals
TC | on different
side
CTC 00650C0 0003V0O WLOO | 13
CTC 01200C0 0003VO WLOO | 13
CTC 01500C0 0003VO WLO0O | 13
T inal 3.0V Cell WL series
erminals CTC 02000C0 0003VO WLOO | 13
WL | on different Cell
side CTC 03000C0 0003V0O WLO0O | 13
CTC 05000C0 0003VO0 WLO0O | 13
Enhanced ESR
. CTC 03000C0O 0003VO WL10 | 14
3.0V Cell WL series
CTC 00650C0 0003V0 STOO | 15
CTC 01200C0 0003V0 STOO | 15
Terminals CTC 01500C0 0003V0 STOO | 15
ST | on different Cell 3.0V Cell ST Series
side CTC 02000C0 0003V0 ST0O | 15
CTC 03000C0 0003V0 STOO | 15
CTC 05000C0 0003V0 STOO | 15
18V 500F Series CTM 00500C0 0018V0 NNOO | 19
54V 165F Series CTM 00165C0 0054V0 NNOO | 21
NN Module
72V 125F Series CTM 00125C0 0072V0 NNOO | 24
96V 93F Series CTM 00093CO0 0096V0 NNOO | 27
Engine Start Module CTS 00300C0 0030VOTRO | 30
B System i
400V Regenerative Power | ~rq qoxxxc0 0400VOTBO | 35

Backup System

Product Catalog | 8
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1.4. ENVIRONMENTAL FRIENDLINESS

All CapTop lItalia ® products are RoHS compliant  product.

1.5. WORLDWIDE DISTRIBUTION NETWORK

Product Type Product Series Product Code Europe
CTC 00650C0 0003V0 WL0O

an

CTC 01200C0 0003V0 WLOO

an

CTC 01500C0 0003V0 WLO0O

an

3.0V Cell WL Series

CTC 02000C0 0003V0 WLO0O

an

CTC 03000C0 0003v0 WLOO

an

CTC 05000C0 0003V0 WLOO

an

Enhanced ESR 3.0V Cell WL Series | CTC 03000C0 0003V0 WL10

an

CTC 00650C0 0003V0 STOO

an

CTC 01200C0 0003V0 STOO

an

CTC 01500C0 0003V0 STOO

Cell
an

3.0V Cell ST Series
CTC 02000C0 0003V0 ST0O

an

CTC 03000C0 0003V0 STOO

an

CTC 05000C0 0003V0 STOO

an

CTC 00350C0 0003V0 SP00O
CTC 00450C0 0003V0 SPO0O
CTC 00500C0 0003V0 SP00O
3.0V Cell SP Series a
CTC 00600C0 0003V0 SP00O
CTC 00720C0 0003V0 SP00O

CTC 00800C0 0003V0 SP0OO

18V 500F Series CTM 00500C0 0018V0 NNOO

an

54V 165F Series CTM 00165C0 0054V0 NNOO

an

Module

72V 125F Series CTM 00125C0 0072V0 NNOO

an

96V 93F Series CTM 00093C0 0096VONNOO

an

Engine Start Module CTS 00300C0 0030VO TR0 a

System

400V Regenerative Power Backup CTS 00XXXCO0 0400V0OTRE0 a
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N.B.

1) Our product documents are being continually updated. Please be sure to download

from _our site and check the last version of the documents of your interest before

ordering a product

2) Refer to our web site for more information www.captop. it
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2. 3.0V CELL SERK

Series introduction

3.0V Cell Series refers to supercap cells, whose rated voltage is 3.0V and capacitance
ranges from 350F to 5,000F. According to different terminal designs, t  hree series are
available at present and they are 3.0V Cell ST 3.0V Cell WL and 3.0V Cell SP . Different
capacitance, terminal design, and voltage may be obtained upon request.

Moreover, a version of the 3.0V Cell WL Series with enhanced ESR is available , namely

Enhanced ESR 3.0V Cell WL Series. The cells of this series are available with a capacitance
of 3,000 F, at present.

Part Number Naming System

Taking 3.0V/3,000F Cell WL Series as an example, coding is as  follows:

d 3/lold ol d o] ldllol[dl (3] vllo] [w[u]ld] [d

—[ Product Type \\
Site of manufacturing
Rated Capacitance
‘I Product Version

Rated Voltage

Terminal Type

Construction

Inside structure: wound anode and cathode electrode with separator. Outer structure:
aluminium case, insulating sleeve.

The terminals of 3.0V Cell series are laser welding , external thread type and soldering pin
Cells of the same series have same diameter but different height, depending on capacity.

In the case of overcharging or abnormality, the explosion -proof valve of the shell will
perform depressurization to avoid  explosion.

www.captop.it Product Catalog | 11
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SEES ‘ Terminal design

3.0V Cell WL Series Laser Welding (WL)

Enhanced ESR 3.0V Cell WL Series Laser Welding (WL)

3.0V Cell ST Series External Thread (ST)

3.0V Cell SP Series Soldering Pin (SP)
Application

3.0V Cell Series are use in areas like automotive, wind power generation, rail transportation,
heavy duty machinery, micro grid, industrial backup power supply, and robot.

Installation

To increase the voltage up to the needed value, 3.0V cells are connected in series; different
series may req uire different connectors. 3.0V Cell ST series can be connected by bolts, the
torque should be controlled at 14N2 Nam.

Temperature characteristic curve

= ESR —— CAP
200% 101.0%
180% 100.0%

160% 99.0%

ESR
CAP

140% 98.0%

120% 97.0%

100% 96.0%

80% 95.0%
-40 -5 30 65

temperature: °C

Product Catalog | 12 www.captop.it
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2.1. 3.0V CELLWL SERIB

Product introduction

3.0V Cell WL Series refers to the products whose terminal design is laser welding type (WL).
Its rated voltage is 3.0 V and its capacitance ranges from 650F to 5,000F.

Dimension
. 103 ; Cap(® | L(mm)
D147, o = 14,9
| ; 650 51.1
|l 3:2:02. 3.2:02 1,200 74.0
[a)]
g | | O 1,500 85.0
I = N Vent 2,000 102
- = - 3,000 138
5,000 203
Specifications
Items Characteristic
Operating Voltage (DC) 3.0V
Surge Voltage (DC) 3.15V
Operating Temperature Range -40 °C to 65 °C
Capacitance Tolerance 0% a +20% (25 °C)
Temperature Performance GC O 5% of rat#®d value @ 25
(-40 °C to 65 °C) ESR O 50% of rated value
Life GC O 20% of rated value
(1,500 hours @65 °C, 3.0V DC) ESR O 100% of rated value

Standard Products

ESR (m e Max. Max. Max. Max. Typical Typical Typical
oAP (| ProductCode aco| oo | (0| Soen | oy | curen | curont |massane (| copuoame, | VoSS
Lz | oo k (Wh) (WhiKg) (15°/40 °C, A) oS °C /W) (Cth, J/ °C)
Max.

650 CTC 00650C0 0003VO WL0OO | 0.57 0.61 3.5 0.8 4.2 62/101 723 6.3 229 194
1,200 | CTC 01200C0 0003VO WLOO | 0.33 | 0.44 4.8 15 5.7 82/135 1,196 4.9 302 265
1,500 | CTC 01500C0 0003VO WL0OO | 0.27 0.36 5.8 1.9 6.1 96/157 1,486 4.5 348 309
2,000 | CTC 02000C0 0003VO WLOO | 0.20 | 0.27 6.7 25 6.8 119/195 1,988 3.9 421 366
3,000 | CTC 03000C0 0003VO WLOO | 0.18 | 0.22 10.0 3.8 7.6 1481242 2,711 31 586 496
5,000 | CTC 05000C0 0003VO WLOO | 0.17 0.21 25.0 6.3 8.6 178/291 3,521 2.2 852 724

*All values are provisional and may vary.

www.captop.it Product Catalog| 13
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2.2. ENHANCED ESR 3.0V CELL WL SERIES

Product introduction

Enhanced ESR 3.0V Cell WL Series refers to the products with enhanced ESR and whose

terminal design is laser welding type (WL). Its rated voltage is 3.0 V and its capacitance is
3,000 F.
Dimension
L1:0.3.
1497, - 1497,
\ ’ 7
N _3.2¢o.2.
)
| 3,000 138
f L2:05.
Specifications
Items Characteristic
Operating Voltage 3.0vDC
Surge Voltage 3.15v DC
Operating Temperature Range -40°C to 65°C
Capacitance Tolerance 0% to +20% (25°C)
Temperature Performance GC O 5% of rated value @ 25A
(-40°C to 65°C) GESR O 50% of rated value @2
Life Cena ©O80% of rated value
(1,500 hours @65°C, 3.0V DC) ESRnd O 200% of rated value
‘ Standard Product
ESR (m Lc Max. Max. Max. Max. Max. ;gpicml Typical Typical
Ener Energ Power Continuous Peak erma Thermal
CAP (F) Product Code AC@ (mA. RT Stoerg)c/i Densit{/ Der‘:\;ity Culrr:ntu Current Resistance | Capacitance Mass
1kHz ,\f; 72hrs) (Wh) (WhiKg) (KwiKg) (15°/40 °C, A) ® | ®Rth,ocw | (€thaec) @
Max. :
3,000 | CTC 03000C0O 0003VO WL10 | 0.09 | 0.11 12 3.75 7.38 39.34 209/342 3,383 3.1 614 508

*All values are provisional and may vary.

Product Catalog | 14
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2.3. 3.0V CELL ST SERIES

3.0V Cell ST Series refers to the products whose terminal design is external thread type (ST).
Its rated voltage is 3.0 V and its capacitance ranges from 650F to 5,000F.

Dimension
Torque:14+2N-m Cap (F) ‘ L (mm)
L+03
M12x1.75 ®60.8Max 650 51.1
- 11Min 11Min 1,200 74.0
N 1,500 85.0
13.5+03, | | 1s0s 2,000 102
\ M14x2 3,000 138
Vent
Torque:1412N-m 5,000 203

Items Characteristic

Operating Voltage (DC) 3.0V

Surge Voltage (DC) 3.15V

Operating Temperature Range -40 °C to 65 °C

Capacitance Tolerance 0% a +20% (25 °C)

Temperature Performance GCc O . 5% of rat®d value @ 25
(-40 °C to 65 °C) ESR O 50% of rated value

Life GC O 20% of rated value

(1,500 hours @65 °C, 3.0V DC) ESR O 100% of rated value

*All values are provisional and may vary.
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2.4. 3.0V CELLSPSERIES

3.0V Cell SP Series refers to the products whose terminal designis  soldering pin type (ST). Its

rated voltage is 3.0 V and its capacitance ranges from 350F to 800F.
Dimension
Cap (F) ‘ L (mm)
350 63.8L1
L1+03. 68.7 L2
o) 79.8 L1
e 450
(= © 84.7L2
C % 79.8L1
() 500
- b3e) 84.7 L2
......... A
’ 93.8L1
‘ : 000 98.7 L2
L L2+04. _ Vent. Positive. Negative . :
112.8 L1
" 720
“*Two safty vent-on the surface of the case . 118.712
112.8 L1
800
118.7 L2
Specifications
Items Characteristic
Operating Voltage (DC) 3.0V
Surge Voltage (DC) 3.15V
Operating Temperature Range -40°Cto 65 °C
Capacitance Tolerance 0% a +20% (25 °C)
Temperature Performance GC O 5% of rated value @ 25
(-40 °C to 65 °C) ESR O 50% of rated value
Life GC O 20% of rated value
(1,500 hours @65 °C, 3.0V DC) ESR O 100% of rated value

Standard Product

ESR (m LC Max. Max. Max. Max. _;%’Picml Typical Typical
com| e [T e G| g | oo || T | o |
,\1,:;':2 Maox. (Wh) (Wh/Kg) (15°/40 °C, A) (A) (Rth,°C /w) | (CthJ/°C)

350 CTC 00350C0 0003V0 SP0O0 1.5 25 0.5 0.44 6,77 24/39 252 10.1 75 65
450 CTC 00450C0 0003V0 SP00 15 25 0.9 0.56 7.0 27143 285 8.4 100 80
500 CTC 00500C0 0003V0 SP00 15 25 1.0 0.63 7.87 27143 300 8.4 100 80
600 CTC 00600C0 0003V0 SP0O0 1.4 2.4 1.2 0.75 7,14 29/47 332 7.4 130 105
720 CTC 00720C0 0003V0 SP0OO 1.3 1.8 1.4 0.9 8.0 36/59 423 6.3 140 112
800 CTC 00800C0 0003V0 SP00 13 18 15 1.0 8,93 36/59 423 6.3 140 112

*All values are provisional and may vary.

Product Catalog | 16 www.captop.it



Caplop

M ITALIA R

3. MODULE SERIES

Series introduction

CapTop Module Series consists of several 3.0V cells connected in series or parallel.
According to different needs of voltage and/or capacitance in each specific application,

CapTop Modules can be customized. The most common modules are those at 18V, 54V,

72V, and 96V.

Part Number Naming System

Taking 54V/165F Module Series as an example, coding is as follows:

o o/l 6] s/ d [o] lol o} 5] la] [} lo] [n][nio] ld

Product Type \— Rated Voltage
Site of manufacturing

Rated Capacitance
*I Product Version

Terminal Type

Construction

The terminals of CapTop Module Series are not  applicable, or they are reserved for future.
The housing is generally an iron or plastic shell with screw hole.

Application

Due to the characteristics of high capacitance and low ESR, CapTop Module Series can be
used in sectors like automotive, wind turbine, indust rial and micro grid power storage.

www.captop.it Product Catalog | 17
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Temperature characteristic curve

—— ESR — CAP
200% [ — — 101.0%
180% 100.0%
160% 99.0%
o o
0] <
W 140% 98.0% O
120% 97.0%
100% 96.0%
80% 95.0%
-40 -5 30 65

temperature: °C
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3.1. 18V 500F MODULE SERHE
Introduction

The 18V 500F Module Series is a complete energy storage module consisting of 6 individual
supercaps connected in series, of which nominal capacitance is 3,000F.

This module series includes a cell management system equipped with a voltage balance
electroni ¢ board which can protect each cell from operating in a damaging overvoltage
condition. The series module is suitable for applications in different industrial sectors, like
automotive, wind turbine, heavy duty machinery and microgrid storage system.

Construction

The module must be fixed through the four holes positioned on the corners with the
appropriate screws. The 4P terminal of the cell management system allows the emission of
an overvoltage alarm signal and the monitoring of the module inner temperature.

Function

The 18V 500F Module Series has functions, such as overvoltage alarm and temperature
monitoring system.

& 1T 28l Dimension
y L ) ) D (Max.)
T
| ! 417(x1) mm 67(x1) mm 179(x1) mm
-1 &
o &
. : Pin Wire L
Number Color Definition Outputs
1 Black GND /
- Overvoltage High -
|M:»-: POSITIVE '|5|f.:|||3:. 170 v_'_[) NEGATIVE I..H":II‘-.‘.'.. 2 Red Alarm Inactive
/ /
br=e gl i 1 55 @# Low -
o= [l [EFEN T G - R - . - = Active
1 — R @ @ __
L_—fee = : : - LR 3 Void Void
N e
'—Jn- 2 - 4 Green Temperature
401

www.captop.it Product Catalog| 19
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Specifications

Item Characteristics
Nominal Capacitance 500 F
Capacitance Tolerance 0% / +20%
Rated Voltage - VR 18V

Surge Voltage 19V

ESR, DC 1.32 mN
Maxi mum Continuous °Qurrent (GT 100 A
Maxi mum Continuous °Qurrent (GT 160 A
Maximum Peak Current, 1 sec. 2,000 A
Leakage Current (after 72h @ 25 °C) 10 mA

Operating Temperature Range

-40 °C to +65 °C

Storage Temperature Range

-40°C to +70 °C

Environment Humidity

O 90% RH

Weight 5.48 kg
Power Terminals M8/M10
Recommended Torque - Terminal 20/30 Nm
Vibration Specification IEC 255 -21-1 IEC 255-21-1
Shock Specification IEC 255 -21-2 IEC 255-21-2
Environmental Protection IP54

Balancing

Equalization Circuit

Cell Voltage Monitoring

Overvoltage Alarm

Temperature Monitoring NTC Thermistor

Usable Power Density (Pd) 5.379 kW/kg

Impedance Match Power Density (Pmax) 11.21 kW/kg

Gravimetric Energy Density (Emax) 4.1 Wh/kg

Stored Energy 22.5 Wh

Temperature Performance GC O 5% o f initial easur €
(-40 °C to 65 °C) ESR O 50% of specified val
High Temp. Life GC O 20% of initial measun
(1,500 hours @ 65 °C, Rated Voltage) ESR O 200% of specified vdg
Room Temp. Life GC 0‘20% of initial measunr
(10 years @ 25 °C, Rated Voltage) ESR O 200% of specified v
Cycle Life GC O 20% of initial measun
(1,000,000 cycles between VR and 1/2 VR) ESR O 200% of specified v
Shelf Life (25 °C, uncharged) 4 years

Factory High -Pot Test DC 2,500 V

Typical Thermal Resistance 0.8 °C/W

Typical Thermal Capacitance 4.400 kJ/ °C

*All values are provisional and may vary.

Product Catalog | 20
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3.2. 54V 165F MODULE SERHE
Introduction

The 54V 165F Module Series is a complete energy storage module consisting of 18 individual
supercaps connected in series, of which nominal capacitance is 3,000F.

This module series includes a cell management system equipped with a voltage balance
electronic board which can protect each cell from operating in a damaging overvoltage
condition. The series module is suitable for applications in different industrial sectors, like
automotive, railway transportation, heavy duty machinery and microgrid storage system.

Construction

The module must be fixed through the four holes positioned on the corners  with the
appropriate screws. The 4P terminal of the cell management system allows the emission of
an overvoltage alarm signal and the monitoring of the module inner temperature.

Function

The 54V 165F module series has functions, such as overvoltage alarm, temperature
monitoring system and polling function (each cell voltage output).

| Dimension
L — —— D (Max.)

417 mm 190 mm 179 mm

1m

157

. Pin definition
4 -

W . Pin Wire —

e — - Number Color Definition Outputs
17 1% ¥ il * 1 Black GND /

2 Red Overvoltage ngh -
g 2 Alarm Inactive
Low -
! Active

o . & 2 29 3 Void Void

Mm.5 _ M10 NEGATIVE TERMINA
- 4 Green Temperature

www.captop.it Product Catalog| 21
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Optional Accessories

Fan and heat sink can be installed on the module,
which can increase module cooling capacity. The
fan needs external 24V power supply and must be
installed under the module with the sink.

Item Characteristics
Nominal Capacitance 165 F
Capacitance Tolerance 0% / +20%
Rated Voltage - VR 54V

Surge Voltage 57V

ESR, DC 3.96 mN
Maxi mum Continuous °@Qurrent ( 90 A

Maxi mum Continuous °“@Qurrent ( 150 A
Maximum Peak Current, 1 sec. 2000 A
Leakage Current (25 °C, after 72h) 10 mA

Operating Temperature Range

-40 °C to +65 °C

Storage Temperature Range

-40°C to+70 °C

Power Terminals M8/M10
Recommended Torque - Terminal 20/30 Nm
Vibration Specification IEC 255 -21-1 IEC 255-21-1
Shock Specification IEC 255 -21-2 IEC 255-21-2

Cell Voltage Monitoring

Overvoltage Alarm

Temperature Monitoring

NTC Thermistor

Stored Energy

66.8 Wh

Temperature Performance
(-40 °C to 65 °C)

GC O 5% of initial
ESR O 50% of

measured
specified value

High Temp. Life
(1,500 hours @ 65 °C, Rated Voltage)

GC O 20% of initial
ESR O 200% of

measur ed
speci fied valu

Room Temp. Life
(10 years @ 25 °C, Rated Voltage)

GC O 20% of initial
ESR O 200% of

measur ed
speci fied valu

Cycle Life GC O 20% of initial measured
(1,000,000 cycles between VR and 1/2 VR) ESR O 200% of specified valu
Shelf Life (25 °C, uncharged) 4 years

Factory High -Pot Test DC 2,500 V

Typical Thermal Resistance 0.3°C/W

Typical Thermal Capacitance

14.000 kJ/°C

Product Catalog | 22
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Difference parameter list

Environmental Protection IP54

Weight 13.63 kg
Usable Power Density (Pd) 6.484 kW/kg
Impedance Match Power Density (Pmax) 13.51 kWikg
Gravimetric Energy Density (Emax) 4.9 Whikg
Environment Humidity 090% RH
Installation M8 short screw

*All values are provisional and may vary.
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3.3. 72V 125F MODULE SERI&

Introduction

The 72V 125F Module Series is a complete energy storage module consisting of 18 individual
supercaps connected in series, of which nominal capacitance is 3,000F.

This module series includes a cell management system equipped with a voltage balance
electroni ¢ board which can protect each cell from operating in a damaging overvoltage
condition. This module with alumin  ium housing is suitable for applications like automotive,
railway transportation, heavy duty machinery and energy storage system.

Construction

The module must be fixed through the four holes positioned on the corners with the
appropriate screws. The 4P terminal of the cell management system allows the emission of
an overvoltage alarm signal and the monitoring of the module inner temperature.

Function

The 72V 125F Module Series has functions, such as over -voltage alarm, temperature monitor.
417

Dimension

18.70

D (Max.)

L
I

417 mm 274 mm 179 mm

Nulr:;wlger C\:,:IJII:)er Definition Outputs
1 Black GND /
347
- 3 - 2 Red Overvoltage High -
- - a - - ~; Alarm Inactive
i 1 ’ 174 R Low -
° I s ~ . o Active
1 ' - ‘ol | Void Void
= = ® 4 Green Temperature
— \—n .'f\_' -
¢ 1l L
Y- | R i
1 Iy M g = *Q.'/ ol 1 Optional Accessories
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Suitable fan and heat sink available upon request.
Please contact us for more information.
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Specifications

Item Characteristics
Nominal capacitance 125 F
Capacitance tolerance 0% / +20%
Rated voltage - VR 2V

Surge voltage 75V

ESR, DC 5.28 mN
Maxi mum continuous°Cyurrent ( 100 A
Maximum conti nuous cuiChent ( GT+S 160 A
Maximum peak current, 1 sec. 2000 A
Leakage current (25 °C, after 72h) 10 mA

Operating temperature range

-40 °C to +65 °C

Storage temperature range

-40 °C to +70 °C

Power Terminals M8/M10
Recommended Torque - Terminal 20/30 Nm
Vibration Specification IEC 255-21-1
Shock Specification IEC 255-21-2

Cell Voltage Monitoring

Overvoltage Alarm

Temperature Monitoring

NTC Thermistor

Stored Energy

90 Wh

Temperature Performance
(-40 °C to 65 °C)

GC O Giffitial méasured value @ 25 °C
ESR O 50% of specified

val ue

High Temp. Life

GC O 20% of initial

measur ed

(1,500 hours @ 65 °C, Rated Voltage) ESR O 200% of specified valu
Room Temp. Life GC O 2 nitial neefisured value
(10 years @ 25 °C, Rated Voltage) ESR O 200% of specified valu

Cycle Life

GC O 20% of initial

measur ed

(1,000,000 cycles between VR and 1/2  VR) ESR O 200% of specified valu
Shelf Life (25 °C, uncharged) 4 years

Factory High -Pot Test DC 2,500 V

Typical Thermal Resistance 0.2°C/W

Typical Thermal Capacitance

16.500 kJ/°C

*All values are provisional and may vary.

www.captop.it
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Difference parameter list

Environmental Protection IP54

Weight 18.9 kg

Usable Power Density (Pd) 6.232 kW/kg
Impedance Match Power  Density (Pmax) 12.98 kWi/kg
Gravimetric Energy Density (Emax) 4.8 Whikg
Environment Humidity 090% RH
Installation M8 short screw

*All values are provisional and may vary.
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3.4. 96V 93F MODULE SERHEE

Introduction

The 96V 93F Module Series is a complete energy storage module consisting of 32 individual
supercaps connected in series, of which nominal capacitance is 3,000F.

This module series includes a cell management system equipped with a voltage balance
electronic board, which can protect each cell from operating in a damaging overvoltage
condition. This module series is suitable for applications in different industrial sectors, like
pitch control system (wind turbines), railway transportation, heavy duty machinery and
microgrid storage system.

Construction

The module must be fixed through the four holes positioned on the corners with the
appropriate screws. The 4P terminal of the cell management system allows the emission of
an overvoltage alarm signal  and the monitoring of the module inner temperature.

Function

The 96V 93F Module Series has functions, such as high -temperature alarm and mid  -point
voltage measurement.
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Pin definition

Pin Number Definition Remark
1 NC
NC

Temperature signal

Pt100

Temperature signal

Midpoint voltage (+)

Negative voltage ( -)
NC
NC

o |IN|ojg |~ |N

Dimension

D (Max.)

515 mm 263 mm

Optional Accessories

Suitable fan and heat sink available upon
Please contact us for more information.

request.

Item Characteristics
Nominal capacitance 93 F
Capacitance tolerance 0% / +20%
Rated voltage - VR 96 V

Surge voltage 100V

ESR, DC 7.04 mN
Maxi mum continuous°Cyurrent ( 100 A
Maxi mum continuous°Cgurrent ( 160 A
Maximum peak current, 1 sec. 2000 A
Leakage current (25 °C, after 72h) 10 mA

Operating temperature range

-40 °C to +65 °C

Storage temperature range

-40 °C to +70 °C

Power Terminals M8/M10
Recommended Torque - Terminal 20/30 Nm
Vibration Specification IEC 255-21-1
Shock Specification IEC 255-21-2
Cell Voltage Monitoring Midpoint Voltage
Temperature Monitoring Pt100

Stored Energy 119 Wh

Temperature Performance
(-40 °C to 65 °C)

GC O 5% of initial Weasured
ESR O 50% of specified value

High Temp. Life
(1,500 hours @ 65 °C, Rated Voltage)

GC O 20% of initial
ESR O 2d%dritied ealue

measur ed

Room Temp. Life
(10 years @ 25 °C, Rated Voltage)

GC O 20% of initial measured
ESR O 200% of specified valu

Cycle Life
(1,000,000 cycles between VR and 1/2  VR)

GC O 20% of initial measured
ESR O 200% of specified valu

Shelf Life (25 °C, uncharged) 4 years
Factory High -Pot Test DC 2,500 V
Typical Thermal Resistance 0.12 °C/W

Typical Thermal Capacitance

21.000 kJ/°C
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Temperature Performance GC O . 5% of initial °@easured
(-40 °C to 65 °C) ESR O S5pedfiedodlue

High Temp. Life GC 0\20% of initial measured
(1,500 hours @ 65 °C, Rated Voltage) ESR O 200% of specified valu
Room Temp. Life GC 0‘20% of initial measur ed
(10 years @ 25 °C, Rated Voltage) ESR O 200% of specified valu
Cycle Life GC 0\20% of initial measured
(1,000,000 cycles between VR and 1/2 VR) ESR O 200% of specified valu
Shelf Life (25 °C, uncharged) 4 years

Factory High -Pot Test DC 2,500 V

Typical Thermal Resistance 0.12 °C/W

Typical Thermal Capacitance 21.000 kJ/ °C

Environmental Protection IP54

Weight 23.47 kg

Usable Power Density (Pd) 6.693 kW/kg

Impedance Match Power Density (Pmax) 13.94 kWi/kg

Gravimetric Energy Density (Emax) 5.1 Wh/kg

Environment Humidity 090% RH

Installation M8 short screw

*All values are provisional and may vary.
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4. SYSTEM SERIES

4.1. ENGINE START MODULE

Introduction

CapTop Engine Start Module is a small -size, easy installation and maintenance free auxiliary
system

for improving start -up performance of heavy vehicles. It extends battery life reducing
replacing costs

and has a long service life itself (8 -10 yrs). The engine starter has extended operation
temperature,

low stand by consumption and four operation modes: Starting Enhanced, On -line, Normal
and

Emergency. Switching between modes is automatic, depending on the status of the
batteries. Suitable

for heavy duty vehicles engine start.

FEATURES AND BENEFITS

Operating temperature  -40C° - +65C°

Improving the start -up performance of heavy -duty vehicles in ultra -low temperature

E ective reducing the engine start failures

Automatic switching bet weam®©i iJémpstart © adepgndisgtom batter® fiower status

Emergency starting functio n enables vehicles to start up in case of battery deep discharge and damage

Prolonging battery life and reducing the costs of battery replacement

Unique on -line mode improving vehicle driving performance and reducing fuel consumption

Low standby power consumption

Small size and weight enable easy assembling

Up to 8-10 years of service life

Maintenance -Free

Electrical

Nominal Capacitance 300 F

Capacitance Tolerance 0% / +20%

Cold Cranking Amps 1100 CCA

Peak Power 50.7 kW

Input voltage (B+ terminal) 10 ~ 30 vDC

Output voltage 15V or 30.0V

Curent raw (on e s e ety e ignd)
Charging time (min 5 min max. (Initial installation)
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Environmental
Operating Temperature Range Bfosi%nf: i%rshoegvy duty environments
Environment Humidity 0% ~ 90%
Storage Temperature Range -20°C ~60 °C
Physical
BCI Group 31
Size 136x613/166xW9 7H 166
(330 mm L x 173 mm W x 240 mm H)
Weight 13.0 kg
Environmental Protection IP65

*All values are provisional and may vary.

UNIQUE FEATURES

Starting Enhanced Mode

CapTop Engine Start Module has a monitoring function of temperature and battery status , can switch automatically to

starting enhanced mode.

Under this mode, the module can provide a larger starting current to comp ensate the adverse effects to engine caused
by external ambient temperature and battery status.

On-line Operating Mode

During driving, CapTop Engine Start Module parallel with the battery can enhance the stability of the power system,
improve the driving performance and reduce the fuel consumption.

Normal Operating Mode

CapTop Engine Start Module monitors the  operating environment temperature and the battery status, in case of

onormal 6 the module can automatically switch to normal ope
and the starting energy comes from the battery and starting module, wh ereat the module takes 70% of the starting

energy and reduces the battery start load.

Emergency Start Mode

CapTop Engine Start Module also has emergency starting function. When the battery is deep discharged and cannot
o er the minimum energy to the modu le, the starting module can be recharged by an external power supply (10 -30V).
After charging the emergency start mode take e ect manually by press the button on module to start the car.

Operating Mode 1 (Starting Enhanced Mode):

The vehicle is out of op eration, the battery voltage is below 24V or the ambient temperature is less than 0 ce

Startar motor
Generator I + - H !
EDLC CoOMTR 'b
-
Car Bamery CAPTOP Stanting
The internal K1 disconnected, the control system starts boosting to increase the car battery voltage to 28.2 -30V, the

energy stored in EDLC can provide the  energy needed to start the car.

Operating Mode 2 (On -line Operating Mode):

Driving condition:
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Gensrator '

During driving K1 is closed, the module in parallel with the battery stabilizes system voltage to make the whole power
supply system more stable and  can reduce fuel consumption.

Operating Mode 3 (Normal Operating Mode):

The vehicle is out of operation, the battery voltage is above 24V and the ambient temperature is higher than 0 ce

EURLE COMTHO - .

Car Bacvery CAPTOP Startng

The internal K1 of the starting module is closed, the energy needed to start up is mainly supplied by the module, and
the car battery acts as an auxiliar y power. This mode can reduce the interval time of frequent startup and directly

operatethenextstar t process without waiting, whil e -l8miouenpmging ptocessdos
each start -stop.
This application is suitable for waiting before the traffic lights and the engine start - stop.

Operating Mode 4 (Emergency Starting Mode):

The voltage of vehicle battery is 0, the module starts the emergency start mode:

& Startor motor
Genwrator g[ + - l—_ 4 ; >

EDLE COMTROL ) - "

Car Batsary CAFTOP Suaring

The car battery has been damaged or deeply discharged (can't provide the minimum energy to start the module), SPS
starting module can be recharged with an external power supply (10 -30V). After charging, start manually the
emergency mode by press the button on module to start the car.
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In emergency starting mode, K1 will be closed aft er 15 seconds, SPS starting module will supply autonomously power
to the car for starting, and switches automatically to operating mode 2 afterwards.

INSTALLATION

a. The module should be charged to 28V before connecting to the battery.

b. The B+ terminal should be connected with the positive terminal of the battery, the B - terminal should be connected
with the negative terminal of the battery.

c. The S+ terminal should be connected with the positive terminal of the motor, the B - terminal should be connected
with the negative terminal of the motor.

a. The S+ and B- terminal should not be connected.

b. Do not connect the terminals to battery by reversed polarity.
c. The connection between the module and the cable is firm.

Dimensions

The module is outputted by the battery pole on the upper surface.

f_ 11 [l
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