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Note:Due to continuous R&D,designs,features andspecifications are subject to change without
prior notice.As per specific product data,contract should be taken as final and binding.
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Chunlan power battery and energy management system product manual
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Become excellent power battery supplier
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BERBMN. A HEAR L. v_""“ R, Bg1S09001:2008/F=
REINIE. TS16949NIE, EEWSHANREBRRSE, HNEBFEERE. MHBHERS
RBMAXRENFR EF-5HE.

Jiangsu Chunlan Clean Energy Research Institute Co.Ltd., a wholly-owned subsidiary of Chunlan Group,is a
hi-tech enterprise, which specialized in R&D, production, sale of high energy power battery and its
management system. It is the chairman unit of Jiangsu Province power battery industry technological
innovation strategic alliances, the provincial hi-tech enterprise, the software—qualified company,
national “863” scientific and technological achievements transform base. it passed the certification of
[ISO9001:2008 international guality management system and TS16949 system. Its main business includes
R&D, production and sales of nickel metal hydride power supply systems, lithium-ion power systems, fuel cell
systems and its embedded management software.

Since 1995, more than 800 million RMB had been invested to R&D of high-energy power battery and
industrial application, more than 10 experts and 100 engineers and senior engineers had been allracted o
build up the domestic first automated large-scale power battery production line. The core technology and
independent intellectual property rights related to key materials, formula and industrialization know-how, etc.
were mastered to produce the high—-energy power traction battery and its management system. The new
developed traction power supply system product for electric vehicle had been awarded national scientific and
technological progress second Prize, the first batch of national independent innovation product and national
Key New Product, the first batch of national innovation standardization pilot project product and other
honors. So far, Chunlan power battery has been widely used in energy-saving and new energy vehicles,
mine rescue system, AGV (Automatic Guided Vehicle), maglev levitation train and rail vehicles, energy
storage power station, solar and wind energy storage systems and military power supply, etc.
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roduction capacity and Scientific equipment

230 O FRB O, RIEAIENERBIXER8631TY “+—5h" BEREERTI, "+—A" TRESHEE
RREEARINB R, 2E TREBBMERFREXEMEL Bo77. 51, REBERSG. EEEERL.
PR ARFAERZOERAR, EEREEMRTN, BRTEANBRARENHRSNEBEFHEIBETL,
FAEFEERNIOO00EMERIERINEBREEEEERS,

After taking part in the “863” R&D for EV project which organized by Ministry of Science and technology
at “11th five-year plan” and energy-saving and new energy vehicles project at “121 five-year plan”, The key
materials, formula, structure of nickel metal hydride battery and lithium-ion battery, and its thermal
management systems, energy management systems and industrialization technology had been mastered,
related intellectual properties and patents had been authorized. The first large-capacity nickel metal hydride
battery and lithium-ion battery production line in china has the capability to offer more than 10,000 traction

battery power supply and its energy management system for new energy vehicle.
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Chunlan large-capacity traction power supply production line
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Product specification and performance

_ . i . EEXHNERERAATZEESH YRS, LB, T 7 K. TRIERE. K. T5Re AP, FE
SWEFICPEETARRIIGEN  RATXEEETEHYL SBOLRIE AR g REAREFRLR

The full spectrum of direct-reading In situ X-ray diffraction analysis Laser particle size analysis . o _ N _ N
ICP-OES Chunlan traction power supply product has the characteristic of high specific power, high specific energy,

resistance to over-charge and over-discharge, fast charge, long cycle life, maintenance-free,

non-detrimental element, safe and reliable, etc.

IR S BN DT IR HAEMARGMNE. 2MTFe

Traction power supply test and analysis equipment Power battery test, analysis platform

ABRS IR BEIET AREE TR BRI ET K

Prismatic nickel metal hydride battery electrode Prismatic Lithium-ion battery electrode automatic
automatic production line production line
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PEEEEE L BL LML Peromance Cure
Lithium—-ion battery specification BR25’ CHR A TR TR AR BR25 CRETHARIEZETERL
Simulation cycle of lithium-ion battery at 25C Different charge rate curve of lithium-ion battery at 25 C
A. S¥FKR Parameters S—— .
ThEBSHFR (BERTEEE) - 5
High—-power Lithium—-ion battery specification 37 ‘ , y/ir
H /
Vodel | woltage | Gopocy |  Dmensons (mm) | Weignt Pover Life cycle - A ——// —”.&
) (Ah) W*H*D (kg) (W) (Times) s a3 _ 3 —
t el o
IFPP25 32 25 125% 130 % 36 <0.94 >1500 =2000 B 3 -| & a0 e
LFL1-35 3.2 35 149.6 x 130 % 36 <1.01 =1500 =2000 2.9 — T — 10C
IFPP42A 3.2 42 176x 130 % 36 <122 =1500 =2000 ., “
25 . . . . . . . 2 1 1 L
0 30 60 90 120
3000 3500 4000 4500 5000 5500 6000 6500 7000
REERSHFR (BERTE) 18] (5) BE (%)
High-Energy Lithium-ion battery specification
Rated Rated Di : Weiaht Specific Lif | BR25 CHRETHREERR B RERESRMA THRBHE
Model voltage Capacity imensions (mm) €9 Energy e cycie Different discharge rate curve of lithium-ion battery at 25°C  Discharge curve of lithium—-ion battery at different
v/ Ah W*H*D (kg) Whik (Times)
V) (Ah) ( a) temperature
IFPE13.5 32 13.5 115x70% 27 <0.41 =105 =2000
TEMEERM L TEIRE TR B
LFL160 3.2 60 207x130x36 <1.62 =115 >2000 .
4.0
IFPES5 32 85 277x130% 36 <223 =120 =2000 » .
IFPE110 8.2 110 231x165x 39 <2.70 =125 =2000 32 NM— . N ——
IFPE130 3.2 130 261 x 165 x 39 <3.17 =125 =2000 30 ‘¥_ x\ —1c s N
— T - —3C =
28 1\ W 20 — HIE25EIC
. N -~ 5C ==
B 2o \s\ e s _ Rmoe
< Lp = M L iy =
NREEBEMESHE (BRR%E) S e
High—-power Lithium-ion battery specification s \ \\\\ 05
. \
SpeCiﬁC POWer Il 1 Il 1 Il 1 L 1 \ \\ \\ Il 0 - - - - -
Model VE?[J[aegde CSS;ecﬁy Dimensions (mm) Weight (W/Kg) Life cycle : 0 10 20 30 40 50 60 70 80 90 100 110 120 0 20040 60 80100 120
Y AN W*H*D (ka) specific Energy (Times) =8 (% =8 (%
V) (Ah) (Wh/Kg) =& (%) BE (%)
IFPP50 32 50 166 x 130 x 36 1.32 - 2000
. X X =7 = —_ — S
=120 2 Ebﬁ%%%%?&*ﬂ*%%
=1000 . . D
IFPP75 82 75 170.3%x 165 x 39 <1.96 o =2000 Power nickel metal hydride battery specification
=
A. SEKR Parameters
LE SRS ¥ =3z :
REENSHER (=8 Rated Rated . . . Specific .
- . . . ! . Dimensions (mm) Weight Life cycle
High-Energy Lithium-ion battery specification Model vo(lba)ge Ca(llfhglty W*H*D (ka) E\’/?/\//L\ig; (Times)
o Viﬁ;%de CaRS;iﬁy Dimensions (mm) Weight SE%?S; Life cycle QNFG40 12 40 157.5*82+27.5 <1.06 >900 >1500
V) (Ah) (e (kg) (Whikg) (Times) QNFG45 12 45 177.57228.0 <111 =900 >1500
QNFG80 1.2 80 210%100.5*29 <1.98 =500 =1500
QNFG110 1.2 100 243+78*48 <2.91 =300 >1500
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/%% Performance Curve
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Simulation cycle of NifMH Module (10 cells in series) at 25°C
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Different charge rate curve of NilMH Module(10 cells in series) at 25C
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Discharge curve of Ni/MH battery at different temperature
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Battery Management System(BMS)
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(SOC). BtERE (SOH) H%;

Real-time monitoring voltage, current, temperature and insulation state of the
cell and battery system. Battery state of charge(SOC) and state of health(SOH)
estimation.

o BEBMIKIEIDHT. IRETHEE;

Battery failure diagnosis and alarm.

° B TNEE;
Self-diagnosis function.

e EHMANBIRERS (2. &AL, BINR)
Battery auto temperture control system(wind cooling,liquid cooling & electrical heating)

o SERIPINEE,
Over-voltage protection.

o RN M@MBHE, BHAK, AIEES,
Active equalization, large equalization current, and high reliability.

o fREIRIT, I TILEES R,
Electrical isolation design, strong anti-interference ability.

e BIXAMAECANEBERAR;
Two level CAN communication mode of BMS.
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Achievements, honors and history

2000F N "EREARLIFHIE" W20AhSEI RSB EEIEREFAZERRARNER R

RNEE, HT2002FFNANERRE SF @R 1+l
In 2000, the 20Ah high—-energy Ni/MH battery, which included in the "National Technical Innovation Project", had
been technically authenticated by the State Economic and Trade Commission and listed in state-level key new

product trial industrialization plans in 2002.

2006F~2010F A BEXK “+—R" 8631t MTRESHERAEEATE RSB FEARAENIE
RARG KA TH,.

From 2006 to 2010, Chunlan had been undertaken the "863" energy-saving and new energy vehicles major project of
nickel metal hydride battery power supply for hybrid electric vehicle and large-scale application at 11t five—year plan.

20114 "B HBILBESMERRAS" | "HMEFIERRENNBRAS . "BEHNHERRETN
BIRARS RAEDANBREFRARESNBRAS . "SHERRINRSEC DB | "BoF5IEAREND
BIRAS N RIFEETFEB BT MSARNBRERRETE, TRA—BOANN T mERA LY
R BT E RS #EH KT,

In 2011, the six new developed products, Ni/MH battery energy storage system for electric power station, Ni/MH
battery power supply system for maglev train, Ni/MH battery power supply system for hybrid electric car, Ni/MH
power supply system for hybrid electric bus, series high-power Ni/MH batteries, Ni/MH battery power supply system
for automatic guided vehicle, were authorized high—-tech achievement products by the experts of china battery
industry Association, the expert groups agreed that the technology of the 6 products had been reached the
international advanced level.

=R |11 - 12

2011E~20145 2 EER +-R" 8631t TR SR A FEEXRINE "THRESHMEERIERBSHE
SIS . "RERE RSB ERS BB REERGHH”

From 2011 to 2014, Chunlan had been undertakenthe “863” major project of “ultra—high power traction battery for
energy-saving and new energy vehicle” and “traction battery and its management for moderate and deep hybrid
bus” at 12t five-year plan.

20134, SEAENRESEABEER TEHFERIERARCIFIENE "WEEEERAFR", ARSI BE
ROFR, SEIMEBEENEERZILEA™ A,
From 2013, Chunlan had been undertaken technical innovation project “technology development for New Energy

”

Bus” funded by national industry and information technology ministry to develop high efficient traction battery

system and industrialization for New Energy Bus.

20144, BINEAERAXETTHE REHB AL

In 2014, Chunlan was confirmed key hi-tech enterprise by state “Torch plan”

20144, AEERE “FMERAFEAMUEERESBENNBEAEEERASZMASNA" TE,
From 2014, Chunlan had been undertaken the provincial science and technology innovative project -—— R&D and
application of high voltage lithium Rich managanese lithium-ion battery and its management system for new energy
vehicles

20145, ABERGTINE "EToEANFERNEERVRKEERS

In 2014, Chunlan had been undertaken the provincial software special project ———Power supply supervision system
of new energy vehicle for internet of things based on Cloud technology.

2015%, REAEMNTE "EENXRENHESFEMNEERG ™I A" BIAERIETHITE

In 2015, the project "industrialization of energy-power type lithium ion battery and its management system " ,which
undertaken by Chunlan, was listed on the “State Torch plan” Program
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In Nov.2008, Chunlan MH/Ni power supply system was selected as the first national independent innovation product
list, traction power supply system for hybrid electric bus was certificated as national key new product. In May 2010,
Chunlan DY144-8 MH/Ni traction power supply system for hybrid electric car was certificated as national key new

product, too.

° 20105 1R, &= "BASNIBHEETRBHEREEAR" KX 20099FEERBTHL —FR" , H=Y

¥ TIAE M BRCIFTAR SRR MBI E RS,

In Jan. 2010, Chunlan energy—saving and emission-reduction key technology for HEV bus won the 2009 National
Science and Technology Progressive second prize. Chunlan was elected the secretariat and chairman unit of
Jiangsu province power battery industry Technology Innovation strategic Alliance.
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o HIRNEMT73W, HPAREF 28T, SRERFE/ENOT,

Sum to 73 patents were authorized, including 28 invention patents, and other 9 software copyright.
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CHINA INTENMATIONAL PATENT & BRAND EXPOD
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* 2013F&/=35Ah, 60ANEEEFEM, REBERY Br@x2insHO0&ERI,
In Apr. 2013, Chunlan 35Ah and 60AN lithium-ion battery had been approved the safety certificate by state mining
products safety approval and certification center.
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o 2015%F, AEIRN "M “AEMAEFRAEEFRBNNBERERSAEDYLE63—-340B4" |
MEREE FEMANNBEERADYLI54—-220B2" RESHERT@MINE.
In 2015, Chunlan “DYL563-340B4 lithium—-ion battery power supply system for pure electric bus ", “DYL154-22082

lithium—ion batteries power supply system for special pure electric vehicle " were honored the provincial high—tech
products.

o 20155, RNAKALTH "—MATHEISENNNBEERRS RETTEFEZTARRNFER.
In 2015, Chunlan patent "battery management system for electric vehicles" won the 17th China Patent excellence award.
o 2015%6R, AEEETFHEMERR TIHAETEERER INE
In June 2015, Chunlan lithium—-ion battery workshop was identified as "Jiangsu Province intelligent demonstration
workshop"

o 2015578, E=RAIHEAFEBET I HEFEtRESFSESESHAN

In July 2015, Chunlan was elected as the executive director of the /th councl of China Battery industry Association.
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Applications
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New energy vehicles

It REIBERSE 2008 Beijing Olympic Demonstration

20084F8AIREICHAR, ILEE=ZSEMNNBRASN—R. RXEBEIHRES5RIGIHIEL AT
TSEIEE, ARG, FEeRcHME ToM, FRIERTNSANSESES 7.

In Aug.2008 Beijing Olympic games, the FAW and Dongfeng HEV bus equipped with Chunlan high-energy traction
power supply and its BMS had been run successfully around the Olympic Park. The successful demonstration
operation won great praise from public citizens to national leaders.

X "+ iﬂ%@ﬁ TBEIRERND Clean-energy electric vehicle demonstration in 13 cities

ERNREEERENAFBTH RN, BFERHTAE BABRHMKE. SRERTER,. SRS ERfE0. JI/E
KB FINFER T FTRE R EEAE=h N R HEBERL,

Most HEV bus running at the first 13 demonstration cities such as Wuhan(hot weather), Dalian(Ocean climate),
Changchun(cold weather),Kunming (Plateau climate), Haikou (hot and humid), and Suzhou, etc.were equipped with
Chunlan power battery and its BMS.

HE=hHBEMEEEERSGRITREBE 10000/, T2E70L MNEAMERIZNET A, BERKE
TEEBI70ARE, S RIFNTIRERAEMR,

More than10000 NEV equipped with Chunlan Power battery and its management system.So far,widely used in the Se
venty cities of china. one of the longest driving mileage of the nev bus is over 700,000 km,energy—saving and emission
—-reduction were evidently verified.
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Electric energy storage power station

o B \ 2008 FERNE—NMOOKWR fEREB L™ REAEZsI N B M, HE LBBHRAFEKHEIMIXIBIT,
ERFMERSE N m T A 2010 BT ERBMBI, FE HEttiEs FRIRE.
In 2008, the first 100kW energy storage power plant running at Shanghai Electricity Company was
equipped with Chunlan power battery and its BMS. In 2010, it was successful debugged and merged
into the national grid, and demonstration on the Shanghai World Expo.

FRMEFE—TT
HiEE KRB 25
RBEIESTITE

Maglev train 8

B B R
+A. A =R, (FAENE—R BTSN, ESHTE R RERARE S SR A Mine rescue sysiem
RGN ENRAE=REBM, A EET B/ EHEZERE

During 10th & 11th & 12th five-year plan, Chunlan Ni/MH battery and its BMS were selected by Shanghai Maglev train 2010 AT Sk AE R £ &I Mo N -
y - Y *i E }: I _"tt L, jJ '@/, T i‘H_j,IX ’ ~. é
Transportation Development Co., Ltd. as the one and only designated traction power supply for high-speed and FREMIEA PLLERT Lt RERRRAE=RARIRL, FEERX He6ER, RS

: EL R HIAEMRFEER R LAER,
low—-speed maglev train. : . .
In 2010, the backup power supply of underground refuge chamber and refuge cabin designed by Coal Science and
Industry group was equipped with Chunlan Ni/MH batteries. So far, the rescue system had been widely used in the
mining enterprises at Chongaging district. Meanwhile, Chunlan Ni/MH battery & its BMS were priority selected by other
domestic mine rescue system R&D institutes.
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AGVEB#S5I%E. T Hlas A A PFHBEN 71 & BBAERE R 5%

automatic guided vehicle(AGV), industrial robot Solar energy and wind energy storage system
BH2007F#OACVEERE=ZARMEAH ORI R, RIS, B=thHHBMEFREIR A BERERGEPIRENA,
Since 2007, Chunlan power battery had been widely replaced the import Ni/MH and lithium-ion battery in AGV and Chunlan power battery had been widely used in large—-scale new energy storage system.

industrial robot.

B U A R

back-up power supply for communication base station Other application
B HHEMERE. BoFBEEREEREBIRTLPFEINA, B NBMEERFEEIEIRE 2N A,
Chunlan power battery had been widely used in the telecommunications, mobile communications base station as Chunlan power battery had been widely used in military power supply and other field

back-up power supply.
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