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Jiangsu Chunlan Claan Energy Resaarch Institula Co.Ltd., a wholly-owned subsidiary of Chunlan Group,is a
hi-tach anlarprisa, which spaciallzed in R&D, production, sale of high energy powear ballary and (15
managemant systam. It 15 he chairman unil af Jiangsu Prevince pawsr batlary Industry lechnobogical
mnovalion slralagic alllances, ha provincial hi-leeh anlarprisa, the sofllwara-qualified company,
national "BE3" scientific and lechnological achisvamanls lransform basa. || passed he carlificalion of
IS08007: 2002 Internatianal qualily managemsanl syslem and TS168848 syslam. s main business includas
HE&D, produclion and galas of nicksl matal wdrida pawesr supply syslems, HRlum-lon powear syslamas, Tual call
syslems and ila ambadded managamant sallwars,

Since 1885, more than 200 million EMEB had been invested to R&D of high-energy power battery anc
incdustrial application, mare than 10 experis and 100 engmeers and senior enginegers had been attracted o
huild up the domestic first automated large-scale power battery production line. The core technalogy ano
independent intelleciual property rights related fo key materials, formula and industrializetion know-how, afc,
were mastered fo produce the high-energy power fraction battery and its management system. The new
developed fraction power supply system product for eleciric vehicle had been awarded national scientific ano
technological progress second Prize, the first bafch of national independent innowvation product and national
Fey New Product, the first batch of national inmovation standardization pikot project product and other
honors, So far, Chunlan power batiery has been widely used in energy-saving and new energy vehicles,
mine rescue system, AGY (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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After taking part in the "2863° R&D for EV project which organized by Ministry of Sclence and technology
at 11" five-vear plan” and enargy-saving and new enargy vehicles project at "12™ five-vear plan™, Tha kay
mataerials, formula, structure of nickel metal hydride battery and lithivm=ion battery, and its tharmal ]
managamant systems, energy managemeant systems and industrialization technology had bean mastered, : = D - -
related intellactual proparties and patents had baan authorized. The first large-capacity nickel meatal hydride - . .
batiery and lithium=ion battery production line in china has the capability to offer more than 10,000 traction
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hattery powar supply and its anargy managament systam for naw anargy vahicle
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Chunlan large-capaaity traction powar supply prodoatian ling
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‘roduct specific 1 and performance
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The full spectrum of direct-reading In situ ¥=ray diffraction anahysis Lasar particle slze analysls )
ICP-0ES Chunlan traction power supply product has tha charactaristic of high specific powar, high spacific anargy,
rasistance to over-charges and ovar-discharge, fast charge, long cyele life, maintenance-frea,
non-detrimantal alamant, safe and raliable, atc.

s R s R AT RS sy RSMNE., HTES
Tracton power supply test and analyss equipmeant Power battery test, analysls platform
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Prismatic nickel metal ndride battery elecinode Prismatic Lithium=ion battery edectrode aulomatic
automatic production line production line
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Lithiurm=ion batiery specification
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B, MEMER rerormance Curve
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Simulation cycle of lithium=-ion battery at 26T

Differant charga rate curve of Mhium=ion battary at 25 T
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Different discharge rate curve of Hhium=-lon battery at 25 Discharge curve of lithium=-ion battery 8t different

temparature
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Powar nickal metal hydrica battery spacification
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B. -ﬁﬁ Ellﬁ Parfarmancs Curve
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Simusion cyeks of NiWH Mocdue (10 ool i series) at 25T

-:mm raie curve of NNVH Modie(10 cels in sones) at 25T
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Differant discharge rate curva of NIMdH Module Dizcharge cirve of NWH bettery at differant temparatura

(10 calls in series) at 25T
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DENEFIE SERbERRhEEEE, AR, RE. BRSNS, #TRbEERRE
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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.

DA RS, EEIE;
Battery failure diagnosis and alarm.

DERE;

Self-diagnosis function.

) L R A A S ED i PR
Battery cooling&ventilation control.

G EFRFIEE.
Over-voltage protection.

EFFMESE, B, TTREE.
Active equalization, large equalization current, and high reliability.

DREEEL RTHELE,
Electrical isolation design, strong anti-interference ability.

B ERERAWECANTER A S
Two level CAN communication mode of BMS.
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Achievements, honors and history
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In 2000, the 20Ah high—energy NiH battary, which included in the "National Technical Innovetion Project”, hed
baen technicaly authenticated by the Siete Foconomic and Trade Commission and listed in state—feveal kay new
product trial industriglizetion plans n 2002,
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From 2002 to 2005, Chunlan had baen undertaken the "883" major project of high-anergy powear MH/Mi batiery and
its energy managament for electric wehicles at 10" five—yaar plan,
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From 2004 to 2006, Chunlan had baen underiakan the RE&D Fund projest of national electromeachanical products for
export: Tha MHMNi betiery and its manegement systam for hybrid car,
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Fram 2006 o 200, Chunian had been undertaken the "B53" energy-saving and new energy vehicles mejar proect of
nickal matal hydride battary power supply for hyhnid electric vehide and larpe-scale appicafion at 1™ five—year plan.
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Fraom 2002 to 2011, Chunlan had been undertaken the national key technology support program of battery and its
BMS for high-speed maglev levitation train.
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From 2010 to 2012, Chunlan had bean underiaken the National Electronic Informiation Indusiry Development Fund
project of traction hattery management system RAD and industrigization for new enargy automobile electronic
control system,
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in 2011, the six new developed products, NiMH battery energy storage systemn for electric power siation, NilviH
battery power supply system for magley train, MiMH battery power supply svstem for hybrid electric car, MikiH
power supply systemn for hybrid elecinic bus, seres high-powar NIlWH batieries, MiTAH battery power supply systam
for automatic guided vehicle, were authorized high-tech achievement products by the experts of china battery
industry Associgtion, the expert groups agreed that the technology of the 6 products had been reached the
imtemational acvanced leval,
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From 2071 to 2014, Chunlan had been undertaken the “863° major project of “ultra~high power traction battery for
enengy-saving and new energy vehicle® and “traction battary and its management for moderate and deep hybnicl
bus® at 12" frva-year plan

2013, SEEHAAFREERIENREFSSERMFIEEE "FTEFRSEEATE " FREEAEDHE
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From 2013, Chunlan had been undartaken fechnical innovation project  “technology developmant for New Enargy
Bus® funded by national industry and information technology ministry to develop high efficient traction battery
system and indusirialization for New Energy Bus,

o 20144, L EREFIOETHE SRR

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




* 20085128, E=FHAMISRFNTREEENERATSIE.
in Dec. 2008, Chunian fraction power supply system for eleciric vehicle was authorzed as provincial high=tech
product,
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* 2009 12A S=EEMHRERERERRKAEAE 2009950 RARTEHINE

HEWImE" .
in Deg, 2008, Chunlan high-anergy powar MlAH hatiery and its managemant sysieon was granted ga the mosgt
imsestrant polantial 50 clean energy projects in China at 2009,
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in Nov. 2008, Chunian MH/MN power supply system was selectad as the first national independent innovation procuct
list, traction powar supply system for hybrid eleciric bus was certificated as national key new product, In May 2010,
Chunlan DY144-8 MH/NI fraction power supply sysiem for hybrid alectne car was cerfificatec as national key new

product, too.
e om W e B W W OB & R
Gk A iL =%
WA gl L TieTn L T AR gia e sl 1Y ammna b=
SOPE TILN LCORERST L aa B4 R R T v Hal TP T T e T
Jan aowi oy TEE im PR BaliT=adr A 8 LI RT Josmpea
' EERED

& pF-2F 3T R°om el

- oW . e s v e

* 2010f1R, 8= "BSSAENEENERE<REA" B 20005 EERH GRS TR =Y
5 TIavE R E I B AR B WA EE R,
In Jan, 2010, Chunlan erergy-saving and emissicn-reduction key technalogy for HEY bus won the 2008 Netional
Scance and Technalogy Progressive second prize. Chunlan was electad the secrefanat and chairmen unit of
Jiangsu provinge power hattery ndustry Technology Innovation sirategic Allience,
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Sum to 73 patanis were authorized, including 28 imention patanis, and other 9 software cogrright.

* 2013F&235AN, GOANERT R, RARERV A~ SESFEPOREE.
In Apr. 2013, Churdan 3540 ard B0AR lithium=ion battery had been approved the safety certificale by state mining
products safely soproval and cerfification centar,
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In Aug. 2008 Baiing Ohynipic gamas, e FAW and Dongfang HEY bus aquipped with Chunlan high—anergy raction
power supply and its BME had baen nun succeasfully amund the Olympic Park. The suceessful demonstration
operation won great praise from public ciizens to national keaders

EAFGEERF AP EDN, BT AOE, 5 RTEE. SRRTEN. sR&mashen., iIN
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Most HEY bus running at tha first 13 demonstration cities such as Wuhan{hat waather), DalaniDesan climate),
Changchunfcald waathar) Murming (Plateau dimats), Haikoo (hat and bumid), and Suehou, aboowers equippad with
Churitan e battery and ifs BME.

H=NHHEBLHEHRERTREEIE000W, aERAGSTREELTOSAE, BRI AR
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hdiara than BO00 HEY busas wara aquipped with Chunlan power batlary and s managemant system. So far, ong of tha
lenigast driving mileaga of the HEW s s over TOO00) km, enengy-saving and emission—raduction ware avidaenily
warifiec],
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In 2008, the first 100kW enaergy storage power plant running at Shanghal Electricity Company was
aquippead with Chunlan power battery and ite BEMS. In 2010, it was successful debugged and marged
into the national grid, and demanstration an the Shanghal Warld Expo.
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During 109 & 1118 & 129 flva—year plan, Churdan MH battery and its BMS ware selectad by Shanghal Magley train . ad - .
Tramsporiation Denalopmant Ca, Lid. as tha ong and anly designatad traction powar supphy for high-spasd and ;‘$¢§Hﬂ§!§§§£ﬁﬂ#§f{fﬁﬁﬁ-mﬂmmi_u!ﬂi‘ i, FERKCEEE R, BEe

low-spesad maglew tram,

In 2010, the backup power supply of underground refuge chamber and refupe cabin designed by Coal Science and
Industry group was equipped with Chunlan MIH batteries. So far, the rescue system had been widely used In the
mining anterprises at Chongging district. Meanwhila, Chunlan NEWH Dattery & its BMS ware priorty selectad by othar
domeslic ming rascus syslem RAD instilutes.
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Since 2007, Chunian power battary had besn widsly raplaced tha import NEKWMH and lithium-lon battary in A and Chunlan powsr battery had been widsly used inlarge—scala new energy storaga syshem.
inclustrial robok.
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HF=nhhahanEs. BaFRERsEEERTALPRBNA. E=mhaitE FRFHEARTEMZAE.
Chunian posar battery bad bean widaly usad n Hhe BEcommunicalans, mabida commurications bass slaban as Chiunlan powar ballery had baso widely usad inmifary powse supply and othar lishd
back-up powear supply.
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