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Standards and Calibrations Required in

Batteries

TAI'S ELECTRIC VEHICLE
BATTERY TESTING CENTER




Challenges and Issues Facing Electric Vehicles in Thailand

1. EV Fire and Explosion Incidents : Between 2022 and 2023, there were about 7-10 reported incidents of

EV fires and explosions. These were mainly caused by charging issues and battery damage.

2. Charging Problems : A 2023 inspection revealed that approximately 10-15% of electric charging

stations did not meet safety standards, posing risks to users.

3. Accidents Involving EVs : In 2023, there were around 60 reported accidents involving EVss.

Most of these occurred during urban driving and were related to vehicle control issues.

4. Battery Degradation : EV batteries can degrade by 20-30% after about 5-7 years of use, which

may pose safety risks.

5. Flood Impact on Battery: In 2023, a survey during the flooding in Southern Thailand found that

approximately 50 to 70 electric vehicles (EVs) were damaged by the flood.
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Classification of Battery Damages

External Abuse conditions Battery Incidents

Electrical Abuse Inside the battery Outside the battery

SEl decomposition = 80°C
Anode-Electrolyte Rx = 100°C

Overcharge

Over Discharge

Force Discharge
Short circuit Lithium

Plating

Thermal Abuse Electrolyte decomposition & generation of:

®* External heating flammable gases =~ 1103C

®* QOverheat

Mechanical Abuse

Penetration nt l
Nnterna
Crash

Drop Short

Shock Circuit
Vibration

: Eire'lgnition
Pressure build up inside battery = 120°C
Separator meltdown = 135°C .
Explosion

Cathode breakdown = =200°C
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Standard for Electric Vehicle

Electric power train

UNR 100 (uan. 3026) Part 1
UNR 85 (1an. 2331) Net power
UNR 101 (uan. 2335) Energy consumption
IEC 60349 (uan. 3032) Motor

ISO 21782 (uan. 3382) Inverter, DC/DC

ISO 17409 (uan. 2776) Wire charge |
ISO 19363 (Wan. 3380) Wireless charge !

CISPR 25 (uan. 2929) EMC
IEC 62335 (uan. 2909) Circuit breaker

- n | Electrical socket
converter . - = Uy
_______________________________________ ; ' IEC 62196 (1an. 2749)
- o 4 f, | -::"::: -

Station charge

IEC 61851 (u@n. 61851) Wire charge

E A R S ) 8 IEC 61980 (uan. 61980) Wireless charge

""""""""""""""""""" B SN S S S =l W1 IEC 62840 (wan. 62840) Battery swap
%= gl B FES | f, B N | EC 60364-7-722 (uen. 3068) installation

UNR 100 (11an. 3026) Part 2 .

IEC 61439-7 (uon. 1436-7) Switch gear
ISO 6469-1 (1an. 3102-1) Safety

CISPR 12 (uan. 2930) EMC

ISO 12405-4 (uan. 3378-4) Performance | |
___________________________________ - IEC 62463 (u@n. 2955) Type F,B,CB

IEC 61982 (31an. 61982) Non-Lithium | ,. .
" _ | Electric cable : IEC 62955 (wan. 3462) RDC-DD

ISO 18300 (uan. 3379) Lithium+Lead acid i SO 6722 (ian, 3248) Single core : R

| 150 14572 (wan. 3249) Single/Multi o
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Automotive and Tire Testing,
Research and Innovation Center (ATTRIC)

$|IATTRIC
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TAI’s EV Battery Testing Center

@ Scope of Services UN-R100,136

UNITED NATIONS
ECONOMIC COMMISSION
FOR EUROPE
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Part 1 Electrical safety Part 2 UN-R100 (Rev.02,03)

- Protection against electrical shock ‘ ! §§§§§§
- Functional safety - -

- Water resistance (UN-R136) Vibration Mechanical shock Fire resistance

a
3 i i Over charge protection Over discharge protection  Over temperature protection i
: E - IS |
i i é
i :: E Thermal shock External short circuit protection  Mechanical integrity ;
5 Part 2 UN-R100 (Rev.03) Part 2 UN-R136
: L . . | :
 marking L AF A 7 s
Orange High Voltage cable TP o S——— Dr;p |

T mm mm mm mm mm e R R R M M M R R R M S M S  m Em Em Em M e S Em S mm e = =
S — o — i ——— i —————— o —— = ——— " ———
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EV’s equipment

Fire resistance

Thermal shock Over charge&discharge
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Electrical Abuse : Over temperature

protection test Rev.02 | , |
-Battery will charge or discharge to increase its
— e - I YR, T temperature until it stops functioning

Rev.03

- Battery will charge or discharge to increase its
temperature until it stops functioning as rapidly as
possible.

- The chamber shall be gradually increased, from

20 * 10 °C at higher battery temperature

- If battery not stop charging shall be continued
until battery is stabilized such that the temperature
varies by a gradient of less than 4 °C through 2
hours.

Charge
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Electrical Abuse : Over temperature

Section 1 - Voltage Measurement Accuracy Test
option 305 or 306)

protection calibration e e I A T

50.000 V 49675V 501875V 50.1875 V 50325V PASS 0.00058 V
250.00V 249.570V 249.9896 V 249.9896 V 250430V | PASS 0.0058 V
Channal 0~1000V| 500.00 V 499.450 V 499.9598 V 499.9598 V S500.550V | PASS 0.0059 V
— 750.00 V 749.325 V 750.0123 V 750.0123 vV 750875V | PASS 0.0058 V

1. Temperature Accuracy Test S 1000.00 V 999.200 V 599.9943 V 999.9943 V 1000800V | PASS 0.0058 vV
Controller (Valua) Measured Value (T) (@ Sensor No Judgment | Measurement “ac,MRﬁ
Sotting_[incicated { Sensor No. 1 Is raference) Rosult | Uncartainty TN Section 2 - Current Measurement Accuracy Test
(t) 1 2 3 4 5 ] 7 | a8 | & e AR (option 202)
=40.0 -40.0 30.4 39.4 39.2 39.4 | =30.2 39.4 39.1 38.2 a8.1 0.82 NS TISE-TRS 17028
250 | 260 | 245 | 24.6 | 24.6 | 248 | 245 | 244 ]| 245 | 245 | 4.4 - 0.82 ' Range Nominal - As Found As Left sPpe Result | Uncertainty ()
1000 | 1000 | 993 | 902 | 991 | 003 | 903 99.4 902 | 90.4 | 99.4 - 092 Limit Limit
4. Location Install of Sensor 13‘50230‘“& g-g?fgg: !-%%mih ;]éﬂm;}A 0.068 A PASS 0.00058 A
. b B13 A B13 A 100.261 A PASS 0.036 A ’
2. T r Characteriz Test Channal 0~600A
lamidniensiilie | = 200000 A | 199.870A | 199.981A | 199.981A | 200.130A | PASS|  0.072 A
Indicaled Value | Measured Value (T) Cormrection Unitarmity Stability Overall Variation : 300.000 A 290,805 A 290937 A 200,037 A 300.195 A PASS 011 A
(T) (Sensor No, 1) (T} (©) () (t) :ﬂ
40.0 39.4 0.6 0.3 0.1 0.5 J' : ¢s y 4
25.0 2'1!__!_1_ 0.5 0.3 0.1 0.4 ‘ 6 H 6
100.0 09.3 0.7 0.2 0.1 0.5 82 i g4 o .
¥ Correction = Measured Value (Sensor No.1) - Indicated Yalue § ‘ ’ SpeCIflcatlon Of: Batte ry test system
¢ LAl Tumber Edpe
3, Humidity A Test (Sensor No.10) : Q '
umidity Acoursoy Toat (Senecr No P e PACK cyclers (1000V 600A 360kW & 180kw)
Controller (Value) Moasured Value Conection Judgment Uncartainty H E i
Selting Value Indicated Value 1Bingle poinl massrmm i) (%R.H.) Result (£) %R.H : 44 El”: e o M 0 D U L E Cyc l.e r (6 OV 3 OOA 18 kW)
26 %R.H. (a160 ) 25 %RA.H 26.0 %R.H 1.0 3.8 :‘:'t""i """""""""""""

e e Cell cyclers (6V 100A 0.6kW)
95 %R.H. (at 60 C) 95 %H.H 4.8 %A.H -0.2 4.3 J-' \\'."} _;"-l"‘.l p n
Yl 5 ol
w Correction = Measured Value (Sensor No.10) - Indicaled Value =5 = .

Specification of : Chamber
e Walk-in Chamber No. 1 (1.8 x1.9 x 1.9 m3)
e Walk-in Chamber No.2 (2.4 x2.4x 2.1 m3)
e Temperature range -40 °C to +100 °C
e Explosion proof
e Fire extinguishing system
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Thermal Abuse : Thermal shock and
cycling test

e Heating 60 °C 6 hours, Cooling -40 °C 6 hours
e The time interval between test temperature
extremes shall be 30 minutes.
e Stored 24 hours at 20 + 10 °C. (Rev.03 22 +5
°C.)
\ e Testing period : 5 cycle, 12 hours/cycle, after
test 24 hours, 84 hours

Temperature

Time [ hour )

Specification of : Thermal shock chamber ’
e Thermal shock chamber (2.5 x2.5x 2.0 m.)
e Temperature range -40 °C to +85 °C
e Heating/Cooling rate 5°C/min (-40 to 60 °C

within 30 minutes)
e Explosion proof

Fire extinguishing system l o
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Thermal Abuse : Thermal shock and P

Test Point 80
. . " Maximum Minimum
PT | 80.30 £0.10
cycling calibration
PT3 80,60 8035
PT 4 80.65 8050
PTs 80.80 80.45
FT 6 80.75 80.55
FT7 B0.85 80.65
Table 1: Mean Temperature of various test point after chamber temperature has stabilized PT s £0.90 80,65
Temperature Test Point (*C) PT9 79.95 79.55
Setting PT 1 PT2 | PT3 PT 4 PTS PT 6 PT? PT8 | PT9 | PTI0 PT 10 80.85 80.63
_;E ng jg‘?g jg' :g _;g';g _ig';g -i:: jg’;ﬂ ; g'z _igﬁ _ig:g Table 5 : Results of chamber calibration based on test point 110 9
- - - - - - - - - Temperature | Mean Display | Mean Measure | Measurement Spatial Coverage Overall Temperature
25 24.90 | 2490 | 2490 | 2500 | 24380 | 2490 | 2480 | 2530 | 2470 | 24.60 Setting | Reading | Readings Of9 | Uncertainty Of] Variation Pachs Vertdicn
60 6080 | 60.60 | 60.70 | 60.50 | 6050 | 6040 | 6020 | 60.70 | 6060 | 60.40 Dokt Siadia Valoa C)
80 8020 | 8080 | 8050 | 8050 | 80.70 | 8060 | 8070 | $0.80 | 79.80 | £0.80 ¢C) °C) °C) °C) (°C) (%) Maximum | Minimum
=20 -20.0 -20.1 1.2 0.5 2.0 -19.45 -20.75
Table 2: Maximum and Minimum Temperature of various test point when the chamber temperature had stabilized 40 -40.0 -39.9 13 0.5 20 -39.35 -40.60
Tenpentr o L e e N I
L . o — . - — 80 80.0 80.5 11 1.0 2.1 80.90 79.55
Maximum Minimum Maximum Minimum Noie . Spatinl Veriation = the difference between the mean mandmom and minimen of sensors Py 1w P19 (uble 1)
PT | -19.55 -20.55 -39.80 -40.15 Temperature sensoes comection vabaes have boen added into the reported measarement data
PT 2 -19.55 -20.50 =39.95 -40.45
PT3 -19.50 -20.55 -39.35 -40.55
PT 4 -19.55 -20.50 -39.60 -40.50
PT 5 «19.70 20.65 -39.70 -40.60
PT 6 -19.60 -20.55 -39.65 -40.10 PT 10- near control sensors Rt L L7
PT7 -19.80 -20.75 -39.80 4020 & @’,—
PT 8 19,45 -20.15 -39.45 ~40.00 T i — Accredited
FT9 -19.75 -20.75 -39.70 -40.60 I-Ubl:llﬂtﬂ'l"'f
PFT 1D -19.90 -20.85 -40.30 -40.65 'T.-:, fﬁg
e 3 o SAC-SINGLAS
Table 3: Maximum and Minimum Temperature of various test point when the chamber temperature had stabilized | el LA-2004-0308-C
Temperature Conditions ("C) BT S PT
Test Pomt 25 60
Maximum Minimum Maximum Mmimum
PT 1 25.25 24.60 50.90 50.60 qg’f 9
PT 2 25.20 24.60 60.70 60.45 PT 3 PT 4 ‘/
PT3 25.25 24.65 60.80 59.95
PT4 2525 34.65 50.90 60.15 _ELIV Mi l/ X2
PTS 25.15 24.35 60.55 &40 ) f
PT 6 25.25 24.45 60.45 60.25 PT2 /
PT7 25.15 24 .35 6035 20 7
PT 8 25.60 25.05 60.80 6060 ;
PT9 2505 24 .45 60.70 60.40 X1
PT 10 25.05 24.10 6045 6035 e //-//_/./ IST% :VILOJEI' R, IIIEJ
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Mechanical Abuse : Vibration test

UN R100
Frequency (Hz) Acceleration (m/s2)
7-18 10
18 - 30 gradually reduced from 10 to 2
30 - 50 2
UN R136 212 ke
\ Frequency (Hz) Acceleration (m/s2)
7-18 10
18 - 50 gradually increased from 10 to 80
50 - 200 2
UN R136 <12 kg
Frequency (Hz) Acceleration (m/s2)
/ 7-18 10
18 - 50 gradually increased from 10 to 20
50 - 200 2

Specification of: Vibration tester
e Vibration test up to 1000 kg.
e Frequency up to 3 - 2000 Hz
e Able to test in both Vertical and Horizontal
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Mechanical Abuse : Vibration calibration

Measurement Resulls
Section 2 - Acceleration Linearity (peak) Horizontal axis

Measurement Results
Section - Acceleration Linearity (peak)  Vertical axis

Instrumental Value (m/s
m::.ml:::m.} Frequency (Hz)| Lm::;:'l)mn z‘::Tdnhl v""::'::’ up?‘n:f :..l;'nlt Result I.InT:;l:’l;ttr Mm{ﬂ-'} Frequency (Hz) L“:;;:',Ilm" As Found ‘: ™ ':, UPT“:I:,;;“ . Result Um;:ﬂrl:‘llnty
10.000 7 9.000 10.104 10.104 11.000 PASS +0.074 10.000 7 9.5600 10.101 10.101 10.500 PASS £0.074
10.000 12 9.000 10.019 10.019 11.000 PASS +0.074 10.000 12 9.500 10.112 10.112 10.500 PASS £0.074
10.000 18 9.000 10.021 10.021 11.000 PASS +0.074 10.000 18 9.500 10.108 10.108 10.500 PASS £0.074
2.000 30 1.800 1.984 1.984 2.200 PASS £0.019 2.000 30 1.900 2.002 2,002 2.100 PASS £0.019
\ 2.000 40 1.800 1.990 1.890 2.200 PASS 0,019 2.000 40 1.900 1.987 1.987 2.100 PASS £0.019
2.000 50 1.800 1.985 1.085 2.200 PASS +0.018 2.000 50 1.900 1.980 1.990 2.100 PASS +£0.019
20.000 25 18,000 19,958 19.958 22,000 PASS 1014 20.000 25 19.000 20.081 20.081 21.000 PASS £0.14
20.000 50 18.000 19.961 19.961 22.000 PASS £0.14 20.000 50 19.000 20.065 20,065 21.000 PASS £0.14
20,000 100 18.000 19.850 19.850 22.000 PASS 20.14 20,000 100 19.000 20.056 20.056 21.000 PASS £0.14
20.000 150 18.000 19.855 19.855 22.000 PASS +0.14 20.000 150 19.000 20.055 20.055 21,000 PASS £0.14
20.000 200 18.000 19.823 19.823 22.000 PASS £0.14 20.000 200 19.000 20.069 20.059 21.000 PASS £0.14
80.000 50 72.000 79.512 79.512 £8.000 PASS £0.56 80.000 50 76.000 80.069 80.069 84.000 PASS +0.56
80.000 100 72.000 78.917 78.917 88.000 PASS £0.56 80.000 100 76.000 80.078 80.078 84.000 PASS +0.56
80.000 150 72.000 79.054 79.054 £8.000 PASS 1056 80.000 150 76.000 80.840 80.840 84.000 PASS +0.56
80.000 200 72.000 78.876 78.876 88.000 PASS +0.56 80.000 200 76.000 81.050 81.050 84.000 PASS +0.56
/ Note : Accuracy by manufacturer : $10 % of reading Note : Accurscy by manufaclurer : +10 % of reading
Calibration with vibration plck up : Shinken, Model. V11-107, S/IN.0875 Calibration with vibration pick up : Shinken, Model. V11-105S, S/N.0947

LR TE BT e el FIR L
ACCAREDITED

— A
AL R TIIEH id
[HLFILEAO AL, AAF &S EREA EIT

k- Dy

Cert No. 5523631030281865
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Equipment verification

FNMHRAVITI 0N DoAY

Py
3 IST%H-C?I'R'E 150406 Temperature & Humidity Fest Chamber 1D No. TIS42156
ﬁ# iy T
e NSTITUTE A L U BESTTECH | W68 Serial No, W2008005 N Ll lr":!_-,
T p A e
Fniugusua Range capacity  -40°C i 100°C Resolution 0.1 o "‘-\.,_‘_""H""I'._,.fr"
Working Range ~40°C r 100°C AmamaTBun g gl
- #_.-I—_—\—\_‘_\-\-
Centificate Mo . 221026DAR =
- 4 a - ', I & i ‘i .H\.H'
Controller (Value) Contraller (Value) Contmaticr (Value) Error Error + Unccmainy N ol i
Refrence Serisor Comection Subility Uniformity | Uncertainty Limiit of Krror | Jupement #lapl il
Seqing Inilicating Hetling Indicating Setling Indicating ol
{"C) e “GRH (Ch “WRH (Ch {('Cy £ +('Ch iC «('C) (¢ L'y [ e NSE-T[S]-T]S l?“lﬁ
354 400 = T . Wi A1) (1441 1 A3 092 152 152 1 0K - TEST]HG I TI“
-394 40,0 - 400 - 0h LB ~CL60K0 (AT LR 0 152 1.52 21 (4)4
-
=35.1 =40 - B - [ 500 -8 (AL A0 1K 172 L2 2 MG - FIHENTINIURBUA S allanaRaY
e THAILAND e
-394 400 . 00 : 06 0600 0,600 win a0 0w 152 152 s oK - _&_/ mff%ﬁi_?ai}ﬁé wiIgaNn. Vibration tester 1B No. TIs4T113
2 =] - . = .
N gufin / Ju Shinken G-03131 Serial No. SG-5570
303 -40,0 - 400 - 6 0,700 -0,700 i 030 002 167 162 7 NG
Range capacity (Z)3-2000 Hz uas {Sine) 0-53 mAs2 Resolution 0.1 ms2
~30.4 -4 - =i - ki 1, A R il B0 nuz 1.52 152 E% 0K - .I.M,H"g Range (21 7-50 Hz udz 2-10 mvs2 IuneRBUnNTIAUREToY
-30.1 40,0 - 404 . [ D50 0904 w1 30 092 182 182 £2 Ok . Certificate No '5523631030281865
392 A0 - 40k . an A1E00 ORI i (0] o2 172 172 *3 NG
Section. Acceleration Linoasty (peak) Vartic
-39.1 -0 - i . b 41500 05 LAt 30 092 182 182 r2 ok Frequenty | Mominal tAcceteration | instrurmentad Value Erroe Uncemainty Enoe+ Uncestainty Limig of Emor Jdgemant
(hiz) i) (/52 s3] =i {msd) (ms2)
1 1000 10104 010 0078 0.18 400 =3
12 10000 1049 002 i) .09 A 7.5
I hermal Shock 18 00 10021 00z noTe 010 400 (€.
0 200 1.988 002 0g1e Q.00 400 %
L 200 1990 01 D015 201 400 =3
50 200 1985 001 0018 .00 400 OK
SwamHanimugowndn famagay a5 2000 19,958 004 014 0.0 400 o
/_-/ THAILAND In‘;mﬁn_'rmmur: & Humidsty Test Chamber 1D No. TiS42157 o 200 Va9l B 214 G410 oo ox
AUTOMOTIVE 20000 19,850 015 014 ] 400 .3
= |NSTITUTE HBA /U Repac / BESTTECH / WW-12:15-WC SIS RS 2000 15,855 0.5 0.4 0.00 400
18] . -
amdugnusun Rage capecity ~407C 10 10°C Resalution 0.1 'C 20,00 19.823 018 014 04 a0 oK
; - 50 BO.O0 9.512 049 0.56 [ 4 oK
Wonking Range -40°C to 00T ATUNATOUNTT IR % 2000 - 108 06 052 o )
Cenificate Mo, 2210260427 150 B0 T5.053 .95 156 0.35 400 oK
: ; . . . 00 B0.00 TEETE 112 0.56 0.56 400 oK
Coaneralber (Valse) Contmiler (Yaluc) Cantraller {Value) Errar Error = Uncertainty ]
Heferunee Sersor Correction Stability Uniformicy Limit of Error | Judpemen
Seqid Tnddicasis 2 i e G At '
o g Seating Incicaling el ABNENES sioil Section?-Acceleration Lmearty {peakl Ho asis
(el {1 %RH ('cy RN () [l ] ey «(Cy Ly =('C) () (] (] ] ("o Fiegquenty Haominal Acceleration Instrurnental Value Ermor LincestainTy Eriod+Lincestainty Lt of Evo Judgerment
(Ha) A5 Im/s2) s} w52 Im/sd) mssa)
. = 7 .2 2
9,30 1000 1000 . [ 070 03 (5] g [E 168 +3 oK 3 7650 T e PP 618 260 o
w10 1000 - 100.0 - @27 000 090 03 030 0% [EH LB oK - 12 10.00 10,112 1 0078 019 400 oK
18 10,00 10108 oI nore 0.16 400 oK
.60 1000 - 100.0 - -7 040 040 030 .30 095 134 (B 32 Ok - = =
0 .00 2002 000 aoLs Q02 a400 123
.20 100 - 100.0 . -7 (.50 0150 L& 30 [ L7% 178 d Ok . 40 200 1587 001 0019 a 400 =3
£ 1 i 41K
.20 100 - 100 - -7 .40 %0 0 030 0% 178 .78 =2 Ok . el 2 ) 'L Sl om 0o O
5 2000 20,081 0.8 .14 022 400 O
w50 LY - [{L] - A7 .50 50 UET] 30 09% 148 148 2 0K 4 e 2000 0085 007 0.14 021 400 Of
L] 104 - [[UiN] - -7 040 .80 03 0340 (RS B3 i.3% =1 oK = L 00 20 i .49 Lzl 400 i
150 2000 20055 0.05 0.14 0.0 400 oK
9940 1004 - 1000 - -7 .60 060 oM 3 9% (£ .58 £2 OK - 00 MO0 20059 006 oid 020 400 o
5920 1004 - 10,0 - -7 0.5 0ED 03 0.3 095 178 L% oK - 50 BO.OO Ba.06% por 056 263 400 oK
100 BOUO0 B 008 .56 064 400 23
150 BO.G0 BO.849 085 0.86 141 400 OK
200 BOOD 21050 1.05 0.56 161 ap0 oK
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EV Battery Testing Center Certification

e Standard No. TIS 17025-2561 (2018) (ISO/IEC 17025: 2017): Thai Industrial Standards Institute (TISI)
e UN-R100 up to revision 03 (Annex 9 — battery testing) UN-R136 (battery testing): TUV SUD Auto Service GmbH
e Best Global Partner in providing the powerful solutions for EV/ESS battery testing: Korea Testing Laboratory

= = e s b e AR R R i TN e
i 1 ’ll'!ll1|-""' .-III,FTF. rl{i.}'j
= O R L T L o RN i )
E -|I~. = | ! 1‘. ]'i|,|h| ‘|I Uil
v o (i | oy L]
=
TR - =
A M 4
T
& ]
Tufusoassuuau b s
oot o o —]
; . | =2
mifuiemser Tl iy gRn IR ITEULETE WAL bite = Ko
by et i gl Ry Retiamiters At . HAA E 3 . b
iwidnrsdrinmunasgrsiniamganmnasy - ! . o
T = CONFIRMATION  Establishes the Collaborative Partnersnip v 'ﬂé‘ al
sonlufuresaiuiliv o i i )
P o TOV 50D Auto Service GmbH
L emrariund® oo (pimervunsuainaiouierd B ' 0-30556 Minchen
&“EM g Germany
o AT = haraby confims that the testing laboratony
e “*“ [ l'.'L[‘ﬁ'ﬁﬂ'.‘!i‘-l TRNBTUBoYs IV RQELTHINEY 9
L s {Elactric Vahicle Battery Toating Centar)
Infunrivnanetunin ! o 3391 Lat Krating, Sanam Chal Khet district
S o cree o { Chachoangsac 24180
S Thalland
r;r.-‘-cr'lj"um'rﬁ BN, seiolad - oD
. ‘ et 4 1 1 RN B 08 T L has the equipmant b camy oul insks socording o
':Il.f:'|'ﬂ'|a'I'ITJ‘I.'.|J'\.K'Jf.ﬂ'a'll.'ﬂ'll.'l'.ll1l:I “rl]'.l;‘]'ﬁ:'l'I'i'ﬁlJ‘m.J-ﬂ:'l.['li'!u'ﬁ"l‘ﬁﬁ'u'al"ll\.l.?‘"l"' B -
R e bl - o UN-RAM ug be reviskan 01 |Annex U - battery tesling)
' Ige UN-R 1368 {battory testing)
WA YRsEY e o B
i atne . Linshry 1570 Y Bh This confirmalion wis Bsued sfler the ¢ ion of sl &hd
PR - &% 3 ik warifying the svnlinbility and sutabiity of ibe required
Inuiiwar@marwssvorreilaluiurod womilaty OR COOE whe wsw.tislgouth lﬂlw in accordance wilh the inbernal standards of
e i ol i ot s e Gt { * TUV U Ao Servcs GembH and with the relevant parts of
. w IS0 TORE: 2007 for the mummw&gﬂ
eerily & Tufl e moploe wa, edoo ] = Authorized Signatories of tho Techaical Servco TOW SUD.,
o iy P v § i Tiew QUIT e
o Adsaasmant Dalo: 3 Seplomber 2022
= Confirmalion Deto 19 Oocmber 2072
— Cuoefemation Expiry Dole: A1 August 2025
a.“"‘l{ | = Caderveation Numbsr: 2437740
bkl irmini 5 Tiv 500 Auto Service GmbH
e . Dnarisefnm tnane) - o TUV 500 Greup
\':F ;-. BT T T LR YT TLA SV TELAR ll TLLWITIA
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Standards that ATTRIC Offers Testing For

UNECE R100 Rev 02 UNECE R100 Rev 03 UNECE R136 UNECE R38.3

Vibration Vibration Vibration Altitude Simulation
Mechanical shock Mechanical shock Mechanical shock Thermal shock
Mechanical integrity Mechanical integrity Drop Vibration
Over charge protection Over charge protection Over charge protection Mechanical shock
Over discharge protection Over discharge protection Over discharge protection External Short Circuit
Over temperature 1 , Over temperature 1 , Over temperature 1 r Impact
protection ) | protection | i protection
Thermal shock Thermal shock Thermal shock Suerchalge
External short circuit " External short circuit | [ Eaterral short cifeiit | | | Forced Discharge
protection J | protection , protection
) Nail Penetration

Fire resistance Fire resistance Fire resistance
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Over current protection
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