sE TH BiFHERESEIRRA

Power Tools & Short-term UPS Module

SiE/NEIEDICEAR: SBERAES5.0VEI28V, FEME1.5FEI500F BEESEIE B2~16(E (HEEk), RMAEI/MED
BEIYEEI EZEARNEERSFER FHASEHITA BREURS UR DR &Ml RERHE
HERSR RE TBRLERER TEHEUERSITE RWEZFAENMEMINREX, FihlE
BB 12VEBAYER.

Various small EDLC modules: Voltage from 5.0V to 28V, capadtance from 1.5F to 500F, the number of odlls from 2 to 16
(series connection) with active/passive voltage balandng drauit. These EDLC modules can be widely used in consumer
electronics, portable power tools, short-term UPS UPS DVR telecommunications, automotive and auxiliary systems,
transportation, renewable energy, industrial automation and many other areas to meet customer’s energy storage and power
output requirements particularly suitable for 12\battery replacement in all applications

EE GRS Product Features

. BERANE SH= TREREBEERIZAE
Uttra-low intemal resistance and high output power UPS Module with charging board

. #BIBS00000RFHIE, fEFABmH RIEI0E ———— L
Over 500,000 charge and discharge cydes with service life L -
over 10 years 1 VW 5

« EBREREEYE
\oltage balanang between individual cells

« IRIBFE RHEBEBRNRERES5RE N

Qutput of monitoring signal for over-voltage and R~ Dimension: 220* 90* 91.5mm
temperature upon request
. BB
Hgh effidency in charge and discharge BEBIRIRE
UPS Module

+ T{EBEESEERE (40C-+60THL -25C~+70C)
Wide range of operating temperature (-40C~+60"Cor
-25'C~+70C)

. HEIER

24V/2.TF

Excdllent cost-effectiveness
o RESERENEE RETEKIL 825
SR NE

Solid and compact mechanical design, lightweight,
rugged, fully sealed and splash-prevention

R~ Dimension: 103* 37* 32mm

KMEAZEFEHIMEENSEFRSEIS ESHRERNDORE/ZRRERERKESIE,
RENMBHNRBERASR AREERE KEHHNEFHNEREERIL, EEEREUPSDR
Bl BT LIKEIEER S8THR SBEHBETE EHELH HBERRHRRSTE

W\e can also maeke a variety of customized non-standard BDLC modules and systems as well as assodated charger to mest
different voltage and capadity requirements providing total solutions with BMSQMSfor applications in the areas of Sart
and Braking Energy Regeneration Systems for urban railway transportation systems, heavy lifting equipment, large power
forklift as well as UPSDVRfor telecommunications, military and digital applications, power tools EBike, EMotor, HBV/EV
and other applications



BHaixs AR aEEIRRAE
Car DVRUPS Module

ERREREFNEHEER MARAETHE BEfThRTESFREENT SR IHRERSEE
N, BREASHRAEESEY BERBREER

As badk-up power to vehide bladk box, this EDLC module ensure reliable safety-related data records during vehides running. The
module has the advantage of smdll sizg, long service life, maintenance-free and therefore it is an environmentd friendly produd.

EE R4 M Product Features

+ BIEAE
Utra-low intemal resistance

+ BIA500,000X 7T E
Over 500,000 charge and discharge cydes

- HEBEEYE
\oltage balanang between individual cells

o BRABAEERENES 2B NGE
Solid and compadt mechanical structure,
fully endosed and splash-prevention

- .

R~ Dimension: 118*32*49mm

1 4H B A4 M Basic Characteristics of Module

EE R AR TR PN MQAA0100512550106DC
¥B7F & F Rated \bltage : 12.5V
¥ETES B Rated Capadtance : 10F

SRS EE Qurge \bltage : 13.5V

=7 Leskage Qurrent : <0.2mA
BRME DCER: <160mQ)

B KF/HE EF Max. Charge/Discharge Qurrent : 12.5A
1EHEFE /M &E it Sandard Charge/Discharge Qurrent 0.5A

T {EM#TZ R FE 5B B Operating/Sorage Temperature Range : -25C~+70C
R~ Dimension : 118*32*49mm
PhEEZ 4R Qass of Protection : P4

BHE Weight : ~0.25kgs



EENSEIEIENIERE

BV Auto Sart Module

ERBRSENEESGEHESEIR IEZEBANRAE T £ B AIBLRRFEE, HEE
HEEREE/), BERERASONAEESTEY ARERRED

As general module for auto start or badkup power supply; it can be widely used in Autonotive, Industrial, Fower Bedridity,
Telecommunications, Renewable Energy and other areas The module has the advantage of small size, long senvice life,
maintenance-free and therefore it is an environmental friendly produdt.

EE R 43 Product Features

« BERE BEN=ER
Utra-low internal resistance and super high power
+ #BiE500,000R T E
Over 500,000 charge and discharge cydes
- EREEREIYE
\oltage balandng between individual cells
o RIBEBERENEER BEE 2B NBEE
Solid and compad mechanical design, rugged,
fully sealed and splash-prevention

140 B A 4% Basic Characteristics of Module

bt T

R~ Dimension: 163*90* 100mm

EE AR TR PN MOAQD100601560666BC
¥B7F & F Rated \bltage : 15V

¥ETES B Rated Capaditance : 66F

SRS EE Qurge \bltage : 16.2V

TR B Leakage Qurrent : <4mA
BRME DCER: <40mQ)

B KF/HE EFR Max. Charge/Discharge Qurrent : 50A
1EHEFE /M &E it Sandard Charge/Discharge Qurrent 4A

T VE/RETF RSB B Qperating/Sorage Temperature Range : -25C~+70C
R~ Dimension : 163*90* 100mm
B sE 4K, Qass of Protedtion : P54

BHE \ight : ~1.1kgs



EHBITE/EHEITEREE

EBke/EMotor EDLC Module

IRABAREESBITE, REHBEERN, NEBEETEHRE, NEMMEKES YRS It
Hb WHRAR R AKNE T BB BTEEMRTIERRIEE BEASERE. BE, WEBIHEINEE
This EDLC Module is applied for E-Bike braking energy regeneration, providing instantaneous peak power for the
EBke's starting, acoelerating and dimbing. Besides it can significantly improve the EBike's low temperature operation
performance. The mechanical strudture of the module is rugged, compact and with splash-prevention.

Ed48V/10ANES St EC E(FE - 64V/1F Ed48V/20AhES B tECE(FEF - 40V/10F
Connected with 48V/10Ah rechargeable battery Connected with 48V/20Ah rechargeable battery

R~ Dimension: 160* 84* 76mm R~ Dimension: 238* 115* 103mm

1E4H B A4 M Basic Characteristics of Module

= A #mAs PIN: MPAMO102464850016DP  MFBI0201604060106DU
%57E EF Rated \bltage : 64V 40V
¥ETES B Rated Capadtance : 1F 10F
SR EE Qrge\oltage : 67V 44V
R Leakage Qurrent : <10mA <10mA
BiRKE DCER: <450mQ) <180mQ)
B A F/MEE 7 Max. Charge/Discharge Qurrent : 15A 32A
1B 7 /B E iR Yandard Charge/Discharge Qurent :— 0.27A 1.8A

= Nes| Kl E=
&%@?ﬁ?m Range : O B
R~ Dimension : 160* 84* 76mm 238* 115* 103mm
B &% 4R Qass of Protedtion : P4 P54
BH= Weight : ~1kgs ~2.4kgs



=) iR ) EH A=A

BV Auto Power Accelerator Module

IR ERREBENSE, SR RilERESTkSEARENERMUENEEF R KASE
MBR B A RIEEF IR DIEDABRESHNENETIEEINER, BINESithSd, LESE
INEERE, INEIER FERBEESREREIRE, mEHREBEEEAIIRNESR, FRFHSE
B REEREER. EHEER THEEIER, BRERRRIIEEINER, (FERaIEHELsE
SBREBRRETERHMEE BT ERAEERE TR BHENENERE

This module is used in eledtric vehides and provides energy for BV with batteries The EV can easily acquire peak power
value due to the super capadtor modul€e’s high power density. The lifetime of batteries is extended. Because the super
capadtor can be very fast charged or discharged, the BV can start or acoelerate in short time. At the same time, the
batteries are protected and compensated. VWhen the EV braking, the super capadtor modules absorb large feedbadck
aurrent, the energy is resorted and reused, the range of BV is extended.

E R4 Product Features

+ HB{EAME BEINZE (2200KNW)
Utra-low internal resistance and
super high power (2200KW)
+ #81#1,000,000R T E
Over 1,000,000 charge and discharge cydes
+ EBERBEEERSK QU
Integrated super-capadtor management system (QMIS

+ BRI E
\oltage balandng between individual cells

113V/83F

@

[ 4

R~ Dimension; 966* 227* 256mm

. EETTREAT S &
Using discrete system structure - 4
. CANERHHHEC] _y

CAN output interface

o BAAIBRE RiE RARBLHIREE
Solid and compact mechanical strudture with cooling fan

1 4A H A 45 M Basic Characteristics of Module

R~ Dimension; 966* 700* 256mm

EE AR TR PN MPAF0 1042113608368V
¥B7F & F Rated \bltage : 113V

¥ETEA B Rated Capadtance : 83F

SREEE Qrge\oltage : M7V

IR E it Leakage Qurrent <10mA
BRNE DCER: <20mQ)

B K7 /HE EFR Max. Charge/Discharge Qurrent : 700A

¥E /781 E & it Sandard Charge/Discharge Qurrent 37A

T VE/RETF R RSB B Qperating/Sorage Temperature Range : -40'C~+60C
R~ Dimension : 966* 227* 256mm
B sE 4R Qass of Protection : IP32

BHE Weght : ~50kgs
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I BRI EN ERR AR

Engine Sarting Module

FRIFREHIHEIER TIFREBER (40C-+600), ERAFM I RIEI0FIIEE0EXIIFT
BIER BARIREERTERE KEIRR SNKREHAVE Eéﬁsm

Used as a generator starting power supply, with wide operating temperature range (-40°C~+60C). The service life
of this EDLC module is up to 10 years with more than 500,000 charge and discharge cydes. As a maintenance-free,
environmental friendly green produd, it is the ideal altemative to the lead-add rechargeable battery.

EE GR35 M Product Features
o BIEAME KINFK, iwE e 3715308 2000KVASE

Utra-low internal resistance, high power, over 30 start-ups
of 2000KVA generator gtart at full charge

+ #BiE500,000R FEFLE
Over 500,000 charge and discharge cydes

- EREREBEIYE
\oltage balanang between individual cells

o HEGHEERENRE 2EBHREE
Solid and compact mechanical structure, fully endosed and
splash-prevention

R~} Dimension ; 349* 133*218mm

fE4H B A4 M Basic Characteristics of Module

= A mhs PIN: MPAKD101002763006BC
¥B7E E# Rited \oltage : 27V

¥EES B Rated Capaditance : 300F

SR EE Qrge\oltage : 28V

TSt Leakage Qurrent : <20mA
BRNE DCER: <5mQ)
ERATE/REE IR Max Charge/Discharge Qurrent : 650A

¥E /781 & it Sandard Charge/Discharge Qurrent 32A

T VFIE17B E B B Qperating/Sorage Temperature Range : -40'C~+60C
R~ Dimension : 349* 133*218mm
PhEEZ 4% Qass of Protection : IP65

BHE \eight : ~10kgs

11



I BRI EN ERRAR

Engine Sarting Module

FRIFREHIHEIER TIFREBER (40C-+600), (ERAFSM I RIEI0FIIEE0EXFT
BIER BARIREERTEE KEIRR SHNKREHAVE Eéﬁsm

Used as a generator starting power supply, with wide operating temperature range (-40°C~+60C). The service life
of this EDLC module is up to 10 years with more than 500,000 charge and discharge cydes. As a maintenance-free,

environmental friendly green produd, it is the ideal altemative to the lead-add rechargeable battery.

EE R4 M Product Features
o BIEAME KINFK, iwE e 371308 2000KVASE

Ultra-low internal resistance, high power, over 30 start-ups
of 2000KVA generator gtart at full charge

+ {BiE500,000X FEHE
Over 500,000 charge and discharge cydes

+ ERREEYE
\oltage balanang between individual cells

o BAGBRENRE 2B REE
Solid and compact mechanical structure, fully endosed and
splash-prevention

140 B A 4% Basic Characteristics of Module

R~ Dimension; 423*98* 232mm

EE AR TR PN MPBKD100616254506BC
¥B7F & F Rated \bltage : 16V

¥ETES B Rated Capaditance : 450F
SREEE Qrge\oltage : 17V

TREi7t Leakage Qurrent : <6mA
BERNE DCER: <5mQ)

B KF/HE EFR Max. Charge/Discharge Qurrent : 500A

¥E /78 /1B & it Sandard Charge/Discharge Qurrent 32A

T (M 1E5R 55 B Operating/Sorage Temperature Range : -40°C~+60C
R~ Dimension : 423*98* 232mm
B sE 4K, Qass of Protedtion : P54

BHE Wdght : ~T7kgs

12



I BRI EN B RR AR

Engine Sarting Module

FRIFREHIHEIER TIFREBER (40C-+600), ERAFM I RIEI0FIIEE0EXIIFT
BIER BARIREERTERE KEIRR SNKREHAVE Eéﬁsm

Used as a generator starting power supply, with wide operating temperature range (-40°C~+60C). The service life
of this EDLC module is up to 10 years with more than 500,000 charge and discharge cydes. As a maintenance-free,
environmental friendly green produd, it is the ideal altemative to the lead-add rechargeable battery.

EE GR35 M Product Features
o BIEAME KINFK, iwE e 3715308 2000KVASE

Utra-low internal resistance, high power, over 30 start-ups
of 2000KVA generator gtart at full charge

+ BiM500,000:R 7EHY B
Over 500,000 charge and discharge cydes

- EREREBEIYE
\oltage balanang between individual cells

o HEGHEERENRE 2EBHREE
. Solid and compact mechanical structure, fully endosed and
o splash-prevention

R~ Dimension : 416* 68* 142mm

1 4H B A4 M Basic Characteristics of Module

EE R AR TR PN MPAI0100601662006BC
¥ATE BB Rated \bltage : 16V

¥EES B Rated Capaditance : 200F

SRS EE Qurge \bltage : 16.8V

IRE=i7t Leakage Qurrent : <6mA
BRME DCER: <5mQ)

B KF/HE Ef Max. Charge/Discharge Qurrent : 270A

¥E /78 /1B & it Sandard Charge/Discharge Qurrent 13A

T VF/E17B E B B Qperating/Sorage Temperature Range : -40°C~+60C
R~ Dimension : 416*68* 142mm
FhEEZ 4% Qass of Protection : P4

BHE Weight : ~4kgs

13



OB E/EE S EEE IR

HEV/EV Module

WEERAE, BREEHEHE REHNEHENGEFESENEEE, AREEEENEIER
88, EHIEBEE, BEMEEL MNE [CRRHEFIEEIIE, BEHE RIEERHERISE XK
EFNMENEREIMRE REEGEEREE. REKE

This EDLC module is gpplied for new energy vehides induding BVHEV and RHEV for the regeneration of braking energy, providing
instantaneous pesk power for the vehide's starting, acodlerating and dinbing so asto lower fuel consunption and reduce exhaust
pallution, significantly improving power and low temperature performance. The mechanica strudture of the module is rugged,
conped and with splash-prevention.

EE 43 Product Features

+ BEAME BEN=E
Utra-low internal resistance and super high power
+ 8i#1,000,000;R 5 1L E
Over 1,000,000 charge and discharge cydes
« EpERBEREERRK QU
Integrated super-capadtor management system (QVIS
- EHEMEEYE
\oltage balandng between individual cells
+  RELCANEG U % 1B BB AR E B IS 5REm
RSor CAN output of monitoring signal for over-voltage
and temperature R~ Dimension: 416* 191* 193mm
o FEPEAREMBISETHEEE BERER
BE RS 1EEARSR QT 741-2006
Compliance with QT/T 741-2006 “ Ultracapaditors for
\ehides' testing standard

MHRIERIR S FI32E: SERIKIEQUT741-2006 (B2 FEiBAR BB AIER)
Test report endosed on P32: Tested by QU F741-2006 (China Bus Testing Center)

140 B A 4% Basic Characteristics of Module

-—-n_,__,/,

EE AR TR PN MPAKD101848651666BC
¥BTE BB Rated \bltage : 48V

¥ETES B Rated Capaditance : 166F

SREEE Qrge\oltage : 50.4V

IR E it Leakage Qurrent <10mA
BRME DCER: <6.3m)

B KF/HE EFR Max. Charge/Discharge Qurrent : 650A

¥E /781 B & it Sandard Charge/Discharge Qurrent 32A

T VE/RETF RSB B Qperating/Sorage Temperature Range : -40'C~+60C
R~ Dimension : 416*191* 193mm
FhEEZ 4R Qass of Potection : IP65

BHE Weight : ~16kgs

14



B EEE iR IR EIRRE

UPS Module for Wind Turbine Blade Fitch Control

-

SEREHE High Voltage System 97V/9.7F

REAHEBERAREHEER EFERANESHASER, EHRRELES, FEOLCUPSHE,
RS RAR TR WRARGREE/), BEREASHRAEESEY REBREER

As the badkup power supply for wind power pitch system, when the need for Wind Turbine Blade Rtch Control arises per
instructions of the control system, the EDLC UPSwiill discharge to drive pitch system work. The module has the advantage
of small sizg, long senvice life, maintenance-free and therefore it is an environmental friendly product.

EE R4 Product Features

*

R~ Dimension: 290* 114* 270mm

HBIEAE Bl

Utra-low internal resistance and super high power
F2iE500,0000X FEHE

Over 500,000 charge and discharge cydes
HEESEYE

\oltage balandng between individual cells

1B B EERE B =S 5RE

Qutput of monitoring signal for over-voltage and temperature
RAGBREMERZ 2FHRBHE

Slid and compad mechanical strudture, fully endosed
and splash-prevention

140 EL A 4% Basic Characteristics of Module

EE R AR TR PN

¥B7E E# Rited \oltage :
EETED & Rated Capadtance :
SRS EE Qurge \bltage :

TR E i Leakage Qurrent :
BERNE DCER:

B AF/MEBE i Max Charge/Discharge Qurrent :

1ZE 78 /HE E 7 Sandard Charge/Discharge Qurrent
T {EMETZ IR ST E Operating/Sorage Temperature Range :

R~ Dimension :
P 4% Qass of Protection :
B & Weight

MPBB0103609760975DC
orv

9.7F

100.8V

<40mA

<120mQ2

76A

3.8A
-40C~+60C
290" 114*270mm
IP20

~8kgs

15



B RS iR EIRERE

UPS Module for Wind Turbine Blade Fitch Control

SEREHE High Voltage System 16V/58F

R AHEBERAREHEER EFBERANESHASER, EHRRELES, FEOLCUPSHE,
BN RAR TR WRARGRERE/), BEREASHRAEESEY BEBREER

As the badkup power supply for wind power pitch system, when the need for Wind Turbine Blade Rtch Control arises per
instructions of the control system, the EDLC UPSwiill discharge to drive pitch system work. The module has the advantage
of small sizg, long senvice life, maintenance-free and therefore it is an environmental friendly product.

EE ER43 M Product Features

« BERE BEN=ER
Utra-low internal resistance and super high power
+ #BiE500,000R FT I E
Over 500,000 charge and discharge cydes
- EREEREIYE
\oltage balandng between individual cells
o 1BEBENEE RS RE H
Qutput of monitoring signal for over-valtage and temperature
o BREAGHBERENRE 2EHREE
Solid and compad mechanical strudture, fully endosed
and splash-prevention

140 H A 45 M Basic Characteristics of Module

EE AR TR PN

¥B7E E# Rited \oltage :

¥EED & Rated Capadtance :

SRS EE Qurge \bltage :

TR &7 Leakage Qurrent :

BRNE DCER:

BAF/MEBE A Max Charge/Discharge Qurrent :
1B Fe/HUE E At Yandard Charge/Discharge Quirent :

T /#7178 ESE B Operating/Sorage Temperature Range :

R~ Dimension :
FHEEZ 4R Qass of Rotection :
B & Weight :

16

R~ Dimension: 259* 46* 85mm

MPBB0100601660586EC
16V

58F

17V

<3mA

<20mQ

75A

3.8A
40C~+60C
259*46* 85rmm
IP54

~0.8kgs



BB iR EIRIRE

UPS Module for Wind Turbine Blade Fitch Control

{REEEE Low Voltage System 16V/500F

R AEBERAREHEER EFERANESHASER, EHRRELES, FEOLCUPSHE,
FRENERAR TR WIRARGRE/), BEREASHTRAGEESEY BEBREER

As the badkup power supply for wind power pitch system, when the need for Wind Turbine Blade Rtch Control arises per
instructions of the contral system, the EDLC UPSwiill discharge to drive pitch system work. The module has the advantage
of small sizg, long senvice life, maintenance-free and therefore it is an environmental friendly product.

EE R 45 M Product Features

*

R~ Dimension: 416*68* 173mm

HBIEAE Bl

Utra-low internal resistance and super high power
F2iE500,0000X FEHE

Over 500,000 charge and discharge cydes
HEESEYE

\oltage balandng between individual cells

1B B EERE B =S 5RE

Qutput of monitoring signal for over-voltage and temperature
RAGBREMERZ 2FHRBHE

Slid and compad mechanical strudture, fully endosed
and splash-prevention

1E4H B A4 M Basic Characteristics of Module

EE R AR TR AN MPALO100616255006BC
¥B7E E B Rated \bltage : 16V

BEED £ Rated Capaditance : 500F

SR EE Qrge\oltage : 17V

IR E At Leakage Qurrent <10mA
BERME DCER: <2.4mQ)

B KF/HE EFR Max. Charge/Discharge Qurrent : 650A

Y&/ 78 /1B & it Sandard Charge/Discharge Qurrent 32A

T VE/RETF R RSB B Qperating/Sorage Temperature Range : -40'C~+60C
R~ Dimension : 416*68*173mm
B sE 4K, Qass of Protedtion : IP65

BHE \ight : ~5.5kgs

17



B RS iR EIRERE

UPS Module for Wind Turbine Blade Fitch Control

{EEEEE Low Voltage System 86V/94F

REAEBERAREHEER EFBERANESHASEN, EHRRELES, FEOLCUPSHE,
BN RAR TR WRARGRERE/), BEREASHRAEESEY BEBREER

As the badkup power supply for wind power pitch system, when the need for Wind Turbine Blade Rtch Control arises per
instructions of the contral system, the EDLC UPSwill discharge to drive pitch system work. The module has the advantage
of small size, long service life, maintenance-free and therefore it is an environmental friendly produd.

EE ER43 M Product Features

« BERE BEN=ER
Utra-low internal resistance and super high power
+ #BiE500,000R FT I E
Over 500,000 charge and discharge cydes
- EREEREIYE
\oltage balandng between individual cells
o 1BEBENEE RS RE H
Qutput of monitoring signal for over-valtage and temperature
o BREAGHBERENRE 2EHREE
Solid and compad mechanical structure, fully endosed
and splash-prevention

140 H A 45 M Basic Characteristics of Module

EE AR TR PN

¥B7E E# Rited \oltage :

¥EED & Rated Capadtance :

JRIEE B Qurge \bltage :

TR B Leakage Qurrent :

BERNE DCER:

B AF/MEBE i Max Charge/Discharge Qurrent :
1B Fe /BB E At Yandard Charge/Discharge Quirent :

T {178 ESE B Operating/Sorage Temperature Range :

R~ Dimension :
FhEEZ 4R Qass of Protection :
B & Weight

18

R~ Dimension: 515* 258* 220mm

MPAKD103208660946BC
86V

UF

89.6V

<10mA

<13mQ

650A

32A
-40C~+60C
515* 258* 220mm
IP65

~26kgs



[l BE/EE T < fE A RErRH 54
Energy Sorage System for Wind PFower/Heavy Industry

ERRERNEBRIENVHDHERR RS UESMEEREE, REMBRREIN, @l
&K, XS ERE (2500V) KER (~1000A) TIFER, EBREMASHRAER TKAREER
BEFKRETEANEESER

As auxiliary energy storage system for a variety of wind power generation fadlities, this system can significantly improve
power quality and provide reactive power support in Micro Smart Grid; high power output to support high voltage
(=500V), high aurrent (~1000A) working conditions, extremely long life time and maintenance-free. It can be used as
building blocks for complex module system to meet different voltage or capadty needs

EE R4 ME Product Features

+ HB{EAME BEINZ (2200KNW)
Utra-low intemal resistance and super high power (=200KWV)

+ BiM500,000R 7EHY B
Over 500,000 charge and discharge cydes

« ERNBRESREERSR OV
Integrated super-capadtor management system (QMS)
- HEREEYE
\oltage balandng between individual cells
« IBERREERERE N
Qutput of monitoring signal for over-voltage and temperature

+ RECANEGH O
RSor CAN output interface

- o RASEEENEE 2RI REE
R~ Dimension : 644* 465* 285 Solid and compact mechanical structure, fully endosed and
splash-prevention

1E4H B A4 M Basic Characteristics of Module

EE R AR TR AN MPAAD104812960626BM
¥B7E E B Rated \bltage : 129V

XATEAE Rated Capaditance:: 62F

SEIEBE R SQurge \oltage : 134.4V

IR E it Leakage Qurrent <10mA
BERNE DCER: <20mQ)

B KF/HE EFR Max. Charge/Discharge Qurrent : 640A
278 /M E E 7 Sandard Charge/Discharge Qurrent 32A

T {EM#TZ R FE 5B B Operating/Sorage Temperature Range : -40C~+60C
R~ Dimension : 644* 465* 285mm
B sEZ 4R Qass of Protection : P41

BHE \ight : ~51kgs

19



EORKRESEIIRERSR

Port Crane Hybrid Power Module System
(6S2P4H %680V 27HE4E FK 47t - SPAP0200668060276D0)

IARABERREBORGRHE SMAERRESHERR, B RO HIBE TR, 1§28 mER
BERRRE, BERCLIEMBRINAINRREETER, BRESHERRSHEERNREIERES
EREP HREEENRLEEE, AMHE-BNNESE IR AJLARIEE12%~30%, Eﬁ&aﬁ’“ﬁﬁm 3
MEBXINEWERES, BREASHRAEE T2HIBE ARKARERRESERKETEAN
NASHFER

Use on RIG's power generator energy storage system. EDLC module can absorb and store the energy generated by
containers lowering, the regenerated energy will be used when lifting up, in order to load-off the peak power of enging,
and meke hybridization possible. By implementing this module, usage of energy can be saved up to 12%~30%. It aso has
the advantages of high output power, long service life and maintenance-free. Moreover; it can be assembled as building
blocks for complex module system to meet different vdtage and capadty needs

RiniEs (12{A1R4E - 653210 )
System Structure (12 Modules — 6S2P) 113V/83F

R~J Dimension : 482* 387* 228mm

1248/ R S E AN Basic Characteristics of Module/System

PE PR AR TS PN MPARD104211360836BC  SRAR0200668060276D0
¥E7E EF Rited \Oltage:: 113V 680V

BEE D £ Rited Capaditance: 83F o7F

RSB Surge\bitage: 1M7v 705V

TRE i Leakage Quirent : <10mA <20mA

EiRAIFE DCER <18mQ <60mQ
BRAF/EER Mex Charge/Discharge Qurment : S00A 1000A
EHEFE MY E &t Sandard Charge/Discharge Quirent : 38A 76A

T {EfETZR BB Qperating/'Sorage Terperature Range:  -40°'C~+60°C -40°C~+60C

R~ Dimension: 482* 387* 228mm 2018* 1236* 1328nm
P& 4% Qassof Rotedtion:: P54 P32

BE Weight : ~40kgs ~600kgs
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EDLC Module for Idling Start-stop System (1SS

B & Background

ek, AR AOFIERES, ST EMmET DRI 2R Ak, BRI
. IR RERELEME HRNEHAHSE BRBEAHLSEEENMNES, i
ERuh 7 FERVIERERG, BRET ASREMYIIEEINEAR, BELMNFERENE 19
BB, TREEAS, BINLRBEBARES, BSEETDIRE, Ko EEBMEL
MZES|REEEHHIBREFLUERERNEXNEFEE T, REBNEETLR fAHMRIFEME
REFEENRIREENRE NMEBFERE, MEAERSRER IEFRK SEQ/IRMEEE
R EB AT, TR EREEEHR, REMHESENE

In the dties due to the concentration of population and vehides the vehide operating conditions are different. Espedally
for big aties, serious low speed and high fuel consumption, emissions and noise are problem. For dty buses, the distance
between two stations is very short. According to statistics, the average distance between two bus stations is about 1 km,
the average stop time is around 1 minute. Urban traffic congestion, driving speed is low, combined with traffic lights,
gtarting and stopping frequently, most of energy is lost as heat. The bus wastes oil and pollute the environment due to the
long time idling status. Recently, ISSidling stop and start system is becoming popular, and can efficently reduce vehide
emissions and improve fuel economy.

RIRNEIEERRERTIRE

The definition and principle of idling start-stop system
FEHMENEEFERRE, NRSHEME TR 87 EREHEERRNB, EmaLL
BiTEHIEEHIE X, MEZERIERRRERREER, BEiEEEE

When vehide is stopping, in order to save il and protect environment, vehide can stop engine. VWhen vehide is needed to
run, it can quickly start engine and run.

RIEMEEEFER RN RRIEER

ISS Diagram
FEIMEE BRI EBjthARAE
\ehide Soeed Capadtor Satus Battery Satus
¥ A,
FEELR AR
Driver Rosition
SR
Condition for Idling Sop
R SRR
Idling Sart-stop Controller Transmission Gear Satus|
SR
Engine Speed L,
3] AR
[ 3| Sarteratemator
BE/EREIREE
DC/DC Converter
FBit
Btteries
RS
Utra-capadtor gﬁfﬂig

BIREREE, SEMAEEEXGERES LR LIBBARIERE L VTEINREEAEE B
Through the converter, battery energy can be dharged to the super capadtor, and can drive through different connection
means of different types of starter motor.
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EDLC Module for IdImg Sart-stop System (1SS

R~ Dimension : 372* 67* 193nm

RIERENREE %%@fﬁ\i}&ﬁ’%ﬁ ER4H, DODOERER, =%k

RRENRHMRIEN B R, EEIIRIREFREE AL

RERER

Car Energy Pack

R~} Dimension ; 458* 246* 68mm

B TEIMERREREEEE,

Idling start-stop system contains super capadtor energy storage module, DC/DC converter, control device. The main
fundion is to store braking energy, provide power for starter, and achieve environmental protedtion and energy saving.

BERHRE e
Charging current chart Discharging current chart
B F e BES i
4 )
100A 150A

=48 B AR45 14 Basic Characteristics of Module
E R AR S PN MPAAO100513555006BC
¥BTE BB Rated \bltage : 13.5V
¥ETED 2 Rated Capadtance : 500F
RIEEE Qurge \bltage : 14V
B EB /T Leakage Qurrent : <8mA
BRNE DCER: <4mQ)
BAT/MBE A Max Charge/Discharge Qurrent : 450A
foEras N\ EEEEE Input Voltage Range:: 12V~16V
B E R Qutput \oltage : 16V
T MR S8 B Qperating/Sorage Temperature Range : 40°C~+60C
# H#2=  Communication Interface : CAN output interface
R~ Dimension; 372*67*193mm
BhE 4K Qass of Potedtion : P54
B & Weight : ~Tkgs
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Energy Regeneration System for Rail Transportation

FREVERBEEMME, K BE 58, URAEEHMSFIEERIKEAESR, ﬁHE’S%UE}JﬁEEE’J
Bl 88, BRI AEMEEIRMBEFIEEINE NESENMUE MHINEX, X

BIF (2680\) A (-880A) TIFIER, BREEAESORAMESEL HEROBREEL

This EDLC system can be used for braking energy capture in rail transit vehides, such as subway; light rail, BMIU (Hectric
Multiple Units), high-speed rail and large machinery to capture braking energy for energy saving and emission redudtion.
It will provide instantaneous peak power for the vehide's starting performance. With super high output power; it supports
high voltage (2680V) and high current (~880A) working conditions Besides it has the benefit of long senvice life with

maintenance-free and therefore it is an environmental friendly produd.

7 SR Product Features

« BEAE BEh=xR
Utra-low internal resistance and super high power
+ MR
Hgh temperature resistant
+ #BIE500,000X FEH E
Over 500,000 charge and discharge cydes
+ EpERBEREERRK QU
Integrated super-capaditor management system (QVIS)
+ ERRREEYE
\oltage balanang between individual cells

¢ LE@}_*DIMFFEI_;I{I:EI:EAH:}
Qutput of monitoring signdl for over-voltage

and temperature

RS}, CANEEg) HH 42
RSor CAN output interface

RIAEREREFIEE 2FI KRG
Solid and compadt mechanical structure,
fully endosed and splash-prevention

1R4E R A E A5 Basic Characteristics of Module System

EE MR AR TR PN SAL0102411570695DM
¥ATE B Rated \ltage : 1150V
¥EES B Rated Capaditance : 6.9F

SRS EE Qurge \bltage : 1200V

TSt Leakage Qurrent : <20mA

BRNE DCER: <160mQ)
ERATE/EE IR Max Charge/Discharge Qurrent : 650A

Y&/ 78 /1B & it Sandard Charge/Discharge Qurrent 32A

T VF/E178 E B B Qperating/Sorage Temperature Range : -25C~+60C
/Rt Dimension : 1400* 600* 800nm
B sE 4R, Qass of Protedtion : IP31

B = Weight : ~400kgs
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Snart Grid Application

EDLC
Energy Storage System
(ESS)

O
o
TITI| (1311 @miC
—!-‘ b 1l 1l !s l" Caetl
I i | L gt
1
! { !
N M.
400VACEH&
L

— [
RS

ERR N BRICAEENEERR BRESHRFEERARNEZEINEEMMRIAEMRE TRIRED)
RN, MARETHNETEREREE S, BIEMBESRZEERAT, BBRENFNE, 1P
FIEM SCRERS RIS, LUERFRIIHHHNBRY, EHEINSETE, BiRR WE*
ERGNRAE, mEhEEh NRnStFEElEERR HMEETHENER ERPFEHIER

When the Micro Smart Grid is running in the isanding mode, the EDLC will function as an assistant to those energy

storage system, such as Lithium Batteries Vanadium Redox How Batteries and etc. to adjust the voltage and frequency of
the Micro Smart Grid.

BB R HERRUESNEMEEREE, RUHMNE ?@Eﬁlﬂih E’*H:.'IJJch XFH= B

};500V) . KB (~1000A) TR, BREAS®, REE TRARERRBZEFTKETEANES
R,

This EDLC module can significantly improve the power quality of the Micro Smart Grid and provide reactive power

compensation support at the same time. Featuring a high power density output, it can support high voltage (=500V) and

large current (~1000A). Advantage with an extremely long service life and maintenance-free charaderistics Moreover, it

can be assembled as building blocks for complex module system to mest different voltage and capadty needs
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EDLC Module for Energy Sorage System (ESS)

EEE R4 OVS ESf= R4
Module Integrated System COMS Capacitor Management System

R F4F M System Features

+ HBIEALE BEINZEE200KW) - EHEMEEYE
Utra-low internal resistance and super high power \oltage balanang between individual cells
> Ly 5 \ R N o
(2001Y) . BEER BERMBERE R
+ #BiA1,000,000KfEIRS With monitoring and alarm signal for over-voltage,
Over 1,000,000 charge and discharge cydes over-aurrent and temperature
o ENERBEEERSR +  CAN{E4R a) R85 T
Integrated Utra-capadtor Management Sigtem (OMS R3185 or CAN interface

BN B R SR EEE R S E E 2B EDLCEnergy Sorage System Parameters

R GEThER Sgtem Qutput : 200KW

R TERSME StemWorking Time : 10S

HEED & Rated Capadtance : 31F

XETE B Rated \bltage : 518V

BB EE urge \oltage : 537V

B A TYEE R Max Qperating Qurrent : 1000A

T &R EESE Operating Temperature Range : -40~+60C
HEZEBHFE 4R IPDegree: [=2%]

MEER T Casesize: 1200* 900* 2200nm
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Capaditor Management System (QVIS)

REFRA T MDA SEE B—EPREFIRRE (ERRE) F16EHRRE A
This system is using disarete system structure, built up by one central control module (main module) and 16 monitoring
modules.

FiIRERIID R RIS BIEIRNENE, WHEIRETEFOITHRE, FHETERNSE (B,
KRB, B @R), ETRRNAEMNRE, SEREBESEANHL. B TRERETHK
BRERRFERALEFERVAIE

The main function of the main module is gathering the data captured from those monitoring modules, and it will analyze
and manage the data. It will judge the problems (over voltage, leak of voltage, over current, over heat and etc.), and send
out precaution and caution alarm acoording to the problem ocaurs it will even stop the output of module in an emergency
case. Meanwhile, the main module will also measure the working current of EDLC storage system.

WARE— R R EBRERRREEE, TENREYAEENEEREREEMNLEEEN
PRE EMIEE), WERPIREFIEERNGS, SBREEREREMREPRIZFIEE [,
BRBEAREERRRET T IBANEIREMINGE, TRERHMBEPREERA RS stEHELD
i, 8REBEENEBERR

Monitoring module usually intalled inside the EDLC module case, main function is to gather the single EDLC cells voltage
and temperature data, fan controlling. According to main module’'s orde, it will transmit the data to central control
module regularly. Moreover, the Capadtor Management System (GMS), with a strong data communicate ability and an
intelligence central micro network system, link up with PCS computers and LCD monitors, it makes QVIS possible to
gather, monitor and store up the data.

EESHRERR ATies
RS485 Modbus RTU RS485 Modbus RTUz:%
@ CANES CANS Ny
BRI ESiey LCDRERRE

Q

" o } PORBCANE S
i ! RAERS ARG AT RAERS
® E Eifth
Al frx“z \ \ \ \
il
— %JB/EJE‘ Et ‘%B/EEE‘ Kt ‘@.@/ﬁﬁ)ﬁ‘ £t ‘%E/iﬂﬁ‘ i BE
Eg /158 s RS/ RS/ BIE
o N || || || || | 5
RS BREE BREE BREE
15R4E5 15486 1E4R7 1&4H8
AR AR AR AR |
%E/ﬁ%}%‘ [ ‘%E/ﬁ%}ﬁ‘ Kt ‘Ea@/;‘m‘ Ea ‘%E/‘IEE‘ i
B/ RS/ RS/ R/
|| || || ||

|| H{%Bﬁ%” I

BaRrE BRRE BRRE BREE
L 2 &R4E3 144

26



TR B AR A BTV EE RS

EDLC Module Active Voltage Balancing Grcuit Description
AMOAQD100601560666BC 13771 - 15V66F (6S)

EE fRIMNER Appearance
ZEPH Resistance
MCSs
IC

)& ThRE /R IE Balancing Principle

BEESFERRE—([IGER BEEFRER F— RS EAESERNERERRENLIRE

Bf5 SRBBIYEHBKRANNE ERENKRELIRERES FILNE SEEERETESEES
HERERAEREN LIREBELA, RFERERNL, BRA 7 REBRN—EHE, XafhLEas,
Each capadtor cell is configured with an Equalizer (a balanang drauit). During charging, active voltage balandng will
be triggered to discharge the capadtor of higher voltage when the voltage reaches the balance start voltage; when the
voltage falls within the balance start voltage, the discharge stops The capadtor voltage is set within the meximum voltage
to ensure consistency in SOC of each cell, as well as preventing cells from overcharging.

_I_ P

= Charge/Discharge Anode
Celll == | Waue

Balance

Cell2 = Module

Balance

Cell3 = Module

|

Balance

Cell4 = Module

I

—— | Balance
Cells == Module

I

— Balance
Cell6 == | Wodule
I —

Charge/Discharge Cathode
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EDLC Module Active Voltage Balancing Gircuit Description
AMQAQD100601560666BC 4711 - 15V66F (6S)

B (A EKRRIEE
Principle of Single Equalizer

EICUZRIZIEFMinAIBERR25W, IGEMOSEMI—E(REF, MOSERENE, WEERER

FEEARRE,
When the IC U1 detedts the voltage of the capadtor lower than 2.5V, IC M1 shoots a low level voltage to MOSFET

MOSFET does not adt and the equalizer isin Open Sate.

”"ICUﬂ‘fR, JEUEE"‘FﬁlﬁﬁE’J BESR25WF, IGEMOSEM—(ESEF, MCSEEE, i#i8HEHRB31-RE3

B, EMERESNE
V\lnen the ICU1 deteds the voItage of the capadtor higher than 2.5V, IC shoots a high level voltage to MOSFET MOSET

is connected to reduce the capaditor’s voltage via the discharging through the resistor RB1-RB3.

Btk BERER SELTHRIES, B
Fii’]fﬁl E%E’JJJ'SZ PEREE LTrIEE,

T L FHEMES, _IL,L%JE.%T}E%, B Ut
FEAEETNEEBAEHZEE B 3330
H‘J‘R_.]-BE.U:LE R P VDD

Thus when the EDLC module is charged as a unit, | !

capacitors with rapid voltage increase will be : ! re3 | rez | re
discharged through the Equalizer to slow down | _ | —=Cl OO0 00
the range of voltage increase, while those with ! ! vss |:| |:
slow voltage rise will continue to be charged. As - -

3

a result, each capaditor within the module will be R2
fully charged as well as preventing overcharging. 1KQ
[T

FEMEEZE] Main Performance Parameters

1544
Condition
SR ER BHRESER R
1 Balance Sart\oltage el Voltage V225 £005 v
5 PR _ 1 _ 0
Delay Time Seoond
BRI B BERER R
3 Baance Qose\oltage Gl \oltage V<25 005 Vv
4 SE s B . _ 7
Delay Time Seocond
IEER E
5 Belance Qurrent B 0 +10 mA

28



HEREEENIE RS

Intelligent Active \Voltage Balancing System

BT RRERNESEERRNER, RSEAEMRE EREAEEAS .. B/ VHEERRIIHESR,
KEHEH—EARYEEESBAERESRINYGEER BREHTEERESETNEE
BEERNSEM, MBS REEND ARG ETERNER, MEIEEEEENE, &
MmERFHERERBSMETES

In order to overoome the disadvantages of traditional capadtance management system, improve the module performance,
prolong the senvice life of the module, reduce the failure rate of the energy storage system, we developed the balance
drauit for battery or super capaditor, by actively balandng charge of each capadtor in super capadtor group, and transfer
surplus energy to balanoe, adtive equilibrium and nondestructive equilibrium The drauit can avoid over voltage damage.

REEBRI N EREENFAMBERMRTH. EABGEBUNENR, e aRnEERE
FERSEN1. 12, 13..... InBETARRESERE SEREEIERARE —BEmHETT
(BEPREE ) N—=HE T (BFREL). nESESRET21, 22, 23..... 2nLAR—19%EEE TS,
BEHEHERE T —([EERESERNED (NE PG EIRE TR ERESEEESE
e, 98B R B T2l B AR B BR AR Bt 1280 ) , 191EAE B T3 Bl R A B EER B T
11, 12, 13..... InillE; SBEEMRAIEE Ty Bl BB B R RS a &I iEE, LIURAISBRESEEE
EithEHERE, 258 TH BIERIEEIRETTI. 120 13..... 1nBiE, LSS BRESEERE;
11, 12, 8. ISR BRIEBE D BIRAFESIIESBIREIT. 120 13..... I, =HETT
EEISEEETRE, LUSHEESHDESRET1. 120 8. nhEEEREHEE T,
Egi@ﬁ@ﬁ%ﬁﬁ@ﬁ%ﬂ%&ﬁ%% EMBIREAE B AP ERESERNEHLNER
15T

Energy transfer equalization drcuit is designed based on the switched capadtor technology. It's general structure as
shown in figure 1, the n super capaditor for energy storage element group monomer or battery 11, 12, 13...1n series
of module or battery, voltage adtive balanding system indudes: a voltage detection unit (not shown in the figure) and a
control unit (not shown in the figure), n equalization drauit unit 21, 22, 23...2n and a balanced unit 3, each equalization
drauit unit or a super capadtor in parallel monomer battery (as shown in figure of the equalization drcuit unit 21 or
battery and super capadtor monomer 11 in parallel, 22 and ultracapadtors monomer or battery equalization drcuit
unit 12) in parallel, the equilibrium of the whole unit 3 respectively with each equilibrium drauit unit 11, 12, 13...1nin
parallel; Voltage detection unit respectively connedted with the super capadtor monomer or battery, in order to detedt
the ultracapadtors monomer or battery output voltage; the control unit and the equalization drcuit unit respectively
11, 12, 13...1n is linked together, to the super capadtor monomer or battery 11, 12, 13...1n is higher than the average
voltage of electriaty stored in each equalization drauit unit respectively 11, 12, 13...1n; the control unit is connected to
the balance of the whole unit to unit will be stored in the equalization drauit 11, 12, 13...1n the power transferred to the
equilibrium of unit 3, again through the balanced unit 3 of module or recharging the battery pack, so as to realize module
or ultracapadtors monomer in the battery pack or battery voltage bdance.

BB TT AN EEIIE RS

Active balancing system with energy storage elements in serials

( r~—I1
2] Es .
1

37T e

W | B3I AT~ 13

23 s~

2n

[E1 Fgure 1
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Grouping System for EDLC Cells

EBREARIEE
Block Diagram

BRERERTET RFRDEZRE, Bk
BAREEDERRIEBTRIESE FJLUE
SHEAEAERRANGER, REEHER
NI EMEREEN WIRSEANE

Grouping system for EDLC cells can adt as the secondary
level grouping method after the primary static grouping.
The super capacitor cells can be grouping during cell
charging and discharging which can improve the
grouping accuracy and the reliability of the module.

Data Processing
Board

BRERIADERARE
Ul of EDLC Cells Grouping System

FRAN B R IR R TR 281 Grouping System for EDLC Cells Parameters

DB RS EEBEE ERESE Gl Voltage Range of Grouping System: V~2.7V
BB E2%0E Gl Capadtance Range:: 0.1F~5000F
= 72 IEFBE R Gouping Acuracy : 0.06%
BIRBEARIEEE BEEE Maximum Grouping Number of Cells : 1,536 FCS
£/NG9 55 122 iR Minimum Grouping Time:: 1 Seoond
BEHYIKREFZER Communication Baud Rate: 500kb/s
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