- ~
u o @%eo% sfa&négmosaooé:qué

33CQ|C®§®? CR|O®®®§®ZD C&é)@d)m’f%@@ 39®:>°00°

O'.)oG@’.)C Cs

Retrofitting from Internal Combustion Engine Vehicle to
Electric Vehicle (EV)
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% 60oCe2803EM FUEL TANK

< 330560080 EXHAUST SYSTEM

< 6O3C03 RADIATOR (EV 32632:60:080 03203)0560] ©00p5¢) 008050063Cs
39@330(%2%8339_5)

00508qeps agdedeuni:sleansd 380533 C:qp:

% 0Q|000ee502 ELECTRIC MOTOR (TYPICALLY 50-100 KW FOR A TAXI-SIZED TAXI)
% 665020038:5)| 0038 0o0/32E w2000 MOTOR CONTROLLER/ INVERTER

% 02650¢eaqpAL2600056 SINGLE-SPEED REDUCTION GEAR BOX

< Qa0sgceonanciea:0s04: HIGH-VOLTAGE SAFETY SYSTEMS
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_ods08aepmeadogsdgp: AUXILIARY SYSTEMS
= % DC-DC ¢[goc:o0> DC-DC CONVERTER (HIGH VOLTAGE TO 12V)
% g|00de0emm:c0:R§0qMY300 ELECTRIC AIR-CONDITIONING COMPRESSOR
% o@0edalolocdungCos ELECTRIC POWER STEERING PUMP
% @00dmfodecondos ELECTRIC BRAKE VACUUM PUMP

018308 q§ecdeca00 0§0qpPLacogRSqP:
< C00a3006-33C203§2000500§4ps LITHIUM-ION BATTERIES (TYPICALLY 30-50KWH FOR TAXI)
0@ o C

X8 ooo%ooqo)ea§§9®§03 BATTERY MANAGEMENT SYSTEM (BMS)

C

< 0008320pC:320:03¢:038/000 ON-BOARD CHARGER (AC CHARGING)
< @e0309&:e0l0d CHARGING PORT (TYPE 2, CCS, GB/T)
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3[03(gleps 20059055105¢pP: SUGGESTED SPECIFICATIONS
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%U)éo’]o&él ACTUAL RANGE DEPENDS ON TRAFFIC, AIR-CONDITIONING USE, AND DRIVING STYLE

= 0d00§esepg(oon:e BATTERY PLACEMENT- [§68&Eeoooesepqps COMMON LOCATIONS

L
" 0226§00598:00800E(036:(GEe32005 UNDER REAR CARGO FLOOR
" 0036§00598:00¢9632005 UNDER REAR SEATS

c_C [o] "/
" (D223C000§3BE00D CENTRAL TUNNEL AREA

* WwaceaoCeoa8o3cadedooo FORMER FUEL TANK LOCATION 6 \/
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— 3502000/320:§00:3|00qP: ADVANTAGES/CHALLENGES

\/am:a)oqlcﬁqu ADVANTAGES
* OMBI80YE MEMYePIO§od550lgEs LOWER COST PER KILOMETER.

'’
¢

» (g)[gEB§286:00§05 eaqppepdegcs REDUCE MAINTENANCE COST (NO OIL CHANGE, FEWER
MOVING PARTS).

'y C

» (§,03E:0003¢[03p805a300p¢ B8emmCigseaoogeiea00CapSI BETTER PERFORMANCE IN
STOP-AND-GO CITY TRAFFIC.

8§esl9qp: CHALLENGES

» (0310oEe[goad(gEsmnémme§odt UPFRONT CONVERSION COST.

* 3qPOTEREMOCIREE0D D000 QP SC(gCs AVAILABILITY OF QUALITY BATTERY
PACKS.

» 30209¢5(gss¢ gI00dea00050 03(03p5805gqe1 CHANGING INFRASTRUCTURE AND

L

ELECTRICAL SUPPLY RELIABILITY.

* GOPMYIC000:6200 EV §05:0p00qCepa¢ 3030905:093204/031 NEED FOR TRAINED EV
TECHNICIANS AND SPARE PARTS.
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TAXI 3262:0(gd0) PROBOX, FIELDER 000:6030303(03p38055)1802003(030l000d!

_ > o03330905:60303 005m|0d(g§[gs esapadag|8Colonud SPARE PARTS ARE WIDELY
AVAILABLE.
o _O

> 005(gaoepeayan (g|[gEspd:a3a3(G:a00:0ll MECHANICS ALREADY KNOW HOW TO REPAIR
THEM.

> 0009ee0C60m (02260956 E285(G1gdes50l(G DRIVERS ARE FAMILIAR WITH THEM.

>ooozo%o§ooé§ 639'3(73(383093 oooeogcpéqecx\)agooo 33[§3[§oge§cﬂ0005| THE BODIES AND

L
SUSPENSIONS ARE PROVEN.
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006 oczmsga?:@[ooooo ngaoce@‘%&ﬂmcﬁl MANY OWNERS MAY FEEL MORE COMFORTA-

BLE CONVERTING A VEHICLE THEY ALREADY OWN THAN PURCHASING A NEW CHINESE EV
WITH UNFAMILIER TECHNOLOGY

> 330(g|q|736), 309C60a0:39|000E02 MDA RS(gE: (SWAPPING SYSTEM)on 0ogd
[gocogoeogadm 0od903¢(ggCicviolonudi BATTERY SWAPPING SOLVES ONE OF THE
BIGGEST TAXI PROBLEMS. S 9
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" 050§c3c00S0sd BATTERY SWAPPING SYSTEM —
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© 9 e§®3908czmcpw§c[§czm Sl[gate] (i eloslav]on 39(\30(\30§ce@ocg @oocflooool
INSTEAD OF CHARGING FOR 30-60 MINUTES, DRIVERS CAN SWAP BATTERIES IN 3-5
MINUTES, CONTINUE WORKING IMMEDIATELY.

. 9. 08 ¢ c. 9 Q S . Ses C ¢S (9. 8. o Qo Q
Zaleptsebelelopte eomaoemoco:o@la_goolo_g<3®§\g 30R&s0Con(G: 2goseqEad:uondgPieeaR0d
wcﬁoo?lcf)c?cﬁ@&ooé 39@$39033853[§830005 39(\35834%@05%5&0)(& THAT IS VERY

SIMILAR TO TODAY’S GASOLINE REFUELING MODEL. FOR COMMERCIAL FLEETS, SWAPPING

CAN BE MORE VALUABLE THAN FAST CHARGING.
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:)ng THAT IS VERY SIMILAR TO TODAY’S GASOLINE
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REFUELING MODEL.
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- $05:000558&>8:860 TECHNICAL CONCERN

* 32005 Jo 3§ud PROBOX / FIELDER 0305000540000 0009322008¢6070ll A 20-YESR-
OLD PROBOX/FIELDER BODY IS NOT THE SAME AS A NEW VEHICLE.

. o%@@ep EV G@oézcﬁ[gézcﬁgcf:e@@ ngocﬁcﬂoﬁécﬁ o:o%eso:ooéoap_& THE GOVERNMENT
SHOULD REQUIRE :

8,0p5:000650:g sl STRUCTURAL INSPECTION

U O

ac%és é% :0$0 (emom@&z)o:éeaoz@ém SUSPENSION INSPECTION
0 95805006053 Csl BRAKE INSPECTION

O oSeqzoao%eaoz@Esl CORROSION INSPECTION



\/ < Bigoseeaciup5]|0> ECONOMIC COMPARISON

-

+ (§802000800053200¢P2320R05- FOR MYANMAR TAXI FLEETS:

N’

NEW CHINESE EV HIGH MEDIUM DEPENDENCE ON VEHICLE SUPPLIER
JAPANESE RETROFIT EV MEDIUM HIGH CONVERSION QUALITY
CONTINUE GASOLINE LOW NOW HIGH FUEL COST & REGULATION

. @%méméao&ecrgq?q@qooooé EV 39330300500[5830003 ogﬁwowogéqcﬂm oog))o%

N
On

§8§1§qugooop_5 @%méoooao gmése@o&o@ Ga:qof)gogﬁoap_gl IF THE RETROFIT COST

IS SUBSTANTIALLY LOWER THAN BUYING A NEW EV, MANY TAXI OWNERS WILL LIKELY
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CHOOSE THE RETROFIT PATH.



w 320329 33(§055|0> OVERALL ASSESSMENT - 1
v 'y o ¢ ° co _¢ C N 00 Qo O ~
> QO$0RE9EI0D0 o?[gpjo)ooqqeooo G@'chcoeqzooqooo 099(33@030]00 THE JAPANESE
- COMPANY PROVIDES A RELIABLE KIT.

<

> 90000§30005(gE0pd & 85030pC:0dC0p51 BATTERY SWAPPING TAKES LESS THAN 5
MINUTES.

> 900500§/635066)0020p5 90500§36PIIEIPMD 320656epdI THE BATTERY OPERATOR
GUARANTEES BATTERY QUALITY.

> @@Gcﬂézméoogg{cp%qagpgmé eoo%a&oa%p_&dloaél THE OPERATING COST IS
LOWER THAN GASOLINE.

> TOYOTA PROBOX & TOYOTA FIELDER ooqp8gp:d e[goad(gconpd (g&008EEamo305
C\)(ﬁsogocqeooo sgog&qze@oézeqzq |02 mo%ag@o%mo%&ﬂooél THE CONVERTING
TOYOTA PROBOX & TOYOTA FIELDER TAXIS COULD BE A PRACTICAL TRANSITION STRATEGY ~

FOR MYANMAR.
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o> OVERALL ASSESSMENT-2
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Q orbgnoggccao? ccuo§§;ooccogézeé>ooc %@zgleiwosépoéqozgoﬁewo %ééooogegssogcf) $200%_~
©0d 30DC3 @@C\)p_aoooaoc@cs@g QOCPWI|gC:ee2300 (STANDARDIZED-RETROFIT-AND-SWAP
MODEL) 200 039;33885 Eod3&s EV saooogoacf)o)cﬁtﬁ qcﬁqézocﬁo%eﬁ C\%S’B(S@&SOOCYQ) G320
BEPIe(gIe 548G 8805053588 Clao0S1 IN FACT, FOR A COUNTRY WITH A VERY LARGE
STOCK OF IMPORTED JAPANESE USED VEHICLES, A STANDARDIZED RETROFIT-AND-SWAP
MODEL MAY FIT LOCAL CONDITIONS BETTER THAN REQUIRING EVERY TAXI OWNER TO

PURCHASE A BRAND-NEW EV IMMEDIATELY.
Q C c C N C C N Y C N C C ¢
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ooé qu?zlcf)%@[géoo Si 399@000008%@9 900 eﬁorﬁl egecozgf: 39@0339@00 Qo3
ooo:ecRpooogé oon%ooqcf)cpcﬁe 20983 (SWAPPING STATIONS) qucgﬁ o@@éo%oozﬂqeooo
000000903 00pSeaoom(glias 09§:0065gC{gdoloopdl Bmsqrdeslod emotigsgo
§8C:0005000:6200 QUP500090CH FOTIOIOC FT>0DI>D o&;]oo S| THE CRUCIAL FACTOR
pCiog $00R 'y 2 qipcoloop
IS NOT THE VEHICLE CONVERSION ITSELF-THE TECHNOLOGY IS ALREADY MATURE. THE REALJ
CHALLENGE IS BUILDING AND MAINTAINING A DENSE, RELIABLE NETWORK OF BATTERY-
SWAPPING STATIONS THROUGHOUT YANGON, MANDALAY, AND OTHER MAJOR CITIES.
WITHOUT THAT NETWORK, EVEN A WELL-DESIGNED RETROFIT PROGRAM WILL STRUGGLH. 3
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éeom?@ BATTERY MANAGEMENT SYSTEM (BMS)

\/\% C 90
0006|1069
JL
\_/ C 9. c__SMS C 9090 CN < Q _ ¢ c Q c
' C CD(DOOGlC\)C\P(DO)§® COZOC U)(DQ)Q®GQ§,§3%®§®(BMS) C\PGBOGODSGODDC\)@% 39’.)83808
¥ 0303830560 0g(gooopdi EVEN WITH A BATTERY-SWAPPING SYSTEM, STILL NEED A
— BATTERY MANAGEMENT SYSTEM (BMS), BUT CHARGING EQUIPMENT ARRANGEMENT IS

DIFFERENT.

o le)

N

. 0005006610950883085 BMS o”lﬁqep_Sl EVERY BATTERY PACK MUST HAVE A BMS.

:
« BMS @ 3980000:)0%9:)-

Q aéa%c%sao:qu(fé eoxxf:@gfeozoaél MONITOR CELL VOLTAGES.

0 90500§3205]§03 co0¢(03p060200p51 MONITOR BATTERY TEMPERATURE.

0 300§ 3205320:93C5(gC:03 00g0520p51 PREVENT OVERCHARGING.

0 309§ 3203320:00§(5:03 035030520051 PREVENT OVER-DISCHARGING.

0 o 68:e(030E:0340:03 o005 e0s00p51 PREVENT AGAINST SHORT CIRCUITS.

0 90500§07)§200662326(3326503328 52051 REPORTS BATTERY HEALTH.

0 098§/e§620030:03 3286qCS20p51 REPORTS REMAINING ENERGY. i
<
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\/ BMS ®§Q%§\(§ moésfaogéz Uﬂ§§ogézqoz
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* 0200008 QD OD’.)QS@@CU)(T) C\)C\POOO)O§808C 393238C8G)’J§G:D’JG@3§ QOOROLC AC
350209C:03§ 000 63380l SINCE BATTERIES ARE CHARGED OUTSIDE THE VEHICLE AT THE

SWAP STATION:
Q e,S cQ Q .
QOOg3ROgCEg OYPYSHS19R2 SR
0 665020038:5)| 0038 0o0(32EWo020) MOTOR CONTROLLER (INVERTER).
0 00aB&:q|Ours® VEHICLE CONTROL UNIT (VCU).
o DC-DC &[goza38uoo DC-DC CONVERTER (HV ¢ 12V).
0 90M00§E0053305¢6: BATTERY COMMUNICATION INTERFACE.

@ GU)SOOESGGT&(?_I Lo%qu SAFETY CONTACTORS AND FUSES.

moza)émcﬁooﬁoqaméaoé@zsgélo%éz BMS §\§90(733805qep§| THE CAR MUST
COMMUNICATE WITH THE BATTERY BMS WHENEVER A PACK IS INSTALLED.
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