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1. Standard {&iEtFiE

This product complies with National Standard GB 31241-2022 (Lithium-ion Battery

Manufucturer General Specifications) of PRC.

RIS

CM Batteries Co, Ltd AP SRR bR AR N RIERIE E K briE GB 31241-2022 (45208 17 W AL B 1 H it
MR 22 AR .
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BRI 2. Production description =it

ABXXX a) Cell 8% S40160-15AH
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3. Scope jEE

This specification applies to the technical requirements, test items, testing rules,

safety warnings, packaging, transportation and storage of lithium-ion battery

packs produced by CM BATTERIES.

FHAMEBIEAT CM BATTERIES CO,Ltd P RIERE FRMARARER, MRXIE. WA,

4. Product parameters Z=R&#

ONO. Item TE Parameter & Remark
FS f £
1 Nominal Voltage #R#RFEE 48V 3.0V/cell
2 Nominal Capacity iFR&E 105Ah @0.2C
3 Minimum Capacity s/ &£ 101Ah
4 Shipment Voltage $5i5E8/% /
5 Initial Internal Impedance #I5HE <70mQ AC 1KHZ
6 Standard Charge Voltage #rfEFEFEREE 63.2V 3.95V/cell
7 Standard Charge Current FrEFEEBERR 21A @0.2C
21A +10°C~+45°C
8 Max. Charge Current fx KFEEBEEIR
50A -20°C~+10°C
9 StandardDischargeCurrent FREEBREIR 21A @0.2C
10 Max. Discharge Current sx AREBFEIR 50A -40°C~+45°C
n Burst Discharge Current Z8&HFEEER 200+20A <30ms
12 Discharge Cut-off Voltage EE&IFEBIE 25.6V 1.6V/cell
Retention:
13 Cycle life {&¥1Zan 22600cycles
270%
. Standard
N=N=4 - ~
14 Charge Temperature FeEEIRE 20°C~+45°C Charge
. . Standard
N=[=3 - ~
15 Discharge Temperature KEEIGEE 40°C~+45°C Discharge
-20°C~ +35°C <3 months
16 Storage Temperature EFRE
-10°C~ +25°C <lyear
17 Weight £ About 67 kg
1. eI
) . 2 HHHRIBE
18 Special Request #FFIAREK /
3.RS485 1@l
4.1P67 Br7K
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5. Electrical Characteristics for BMS

BMS S S%

WA M R P & it
1 FmiE MO17LF16S100A- 165-100A T{ERE [En|

2 BE FEHEE 63. 2V

3 EABERBEE T00A

7 | m% EABERBEE T00A

5 TIETE =0

6 SRENEE 3.95£0.025V sH A
7 | EERF | drenEeetE 1+ 0.5%

8 BRREBE 38520 05V BHTH
9 SHENEE 1. 6020, 08 sHaA
10 | ghiRe | ORRAEE 120,55

T THRE B 19020 1V SHAA
12 e i3 1 200204 23 A
13 TR ERTRAE 1 50% 20ms SH TR
2 H 5 2 250704

15 HERF | gmEetadE 2 10+ 5ms

16 TR e P E ey

17 RBIR 120 10A

18 % HERTRAE 10002500 ms

19 RS fRIP R = 400A -
20 |memine | memmip R AERTE 200-500us RS
21 EREFEEEk BT B RS

B | BT RCEAE 3 B0VE0, 020V

23 ' FETTrRor e 36 = 15mh

25 | 2EME | T IS ERE =100

26 s e R e 65CE5C sH A
7 | aggy |BREARPEE 0%5C sHaH
28 FEEERPEE S0CE5C SH A
29 FERERPEE 20%5C EHAH
30 B2 TR 5

31 | IhEE | ThEE “H0—+85C

32 | REEE |REBE 20—+125C

33 Hek PIN 1% (1] PH
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7. BMS Layout and Diagram BMS #EHIR=E
TBD



Date HEHJ:

20260708 8. Material Sheet ##}l%&

Project Name IRE&:

CMB1607 NO. Item Description QTY | Unit | Remark
FS =] iz 'L ==y ST

Manufacturer

H ) ER 1 Battery cell B/ S40160-15AH n2 PCS

CM Batteries Co. Ltd

2 BMS {4712 / 1 PCS
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9. Battery Pack Reliability Test B;thtHrTSE 14zt
page: 9

9.1.Testing Condition jllizs= {4
Each test should be carried out under the standard atmospheric pressure
conditions of the test unless otherwise specified.

BRAERBENE, BUSRRENENERSEDFEG THTRNR.
Temperature ;& 20°C~30°C

Tel: +86 137 2430 1006 ] o
Relative Humidity HEXHEE 45%~75%

Email :max@cmbatteries.com i
Atmospheric Pressure K577 86KP~106KP
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Pre-cycle FEH:

Do a pre-cycle before the test, charge at 0.2CsA at an ambient temperature of
25+5°C, and when the battery terminal reaches the charge limit voltage of
63.2V, put it on hold for 0.5 to 1 hour, and then discharge at 0.2CsA to the cut-of
f voltage.

MBI TIER, £ 25+5°C IIMEIRE FLL 0.2CA FeEE, 4EBthinEE A EIZEERREIERE 63.2V
B, 858 05 2 1/0\8y, AR 0.2CA MEEMEELEEE,

9.2. Requirements for measuring instruments and equipment JIE{XEEEFER

« The accuracy of the instrument for measuring voltage should not be lower
than 0.5 grade, and the internal resistance should not be less than 1OKQ/V.
MEELERNYEZAPEEARET 0.5 %%, WBEARR/NTF 10KONV

+ The accuracy of the instrument for measuring current shall not be lower than

0.5 grade.
FEIRNEMERAIEERRIET 0.5 %
+ The accuracy of the instrument for measuring time should not be less than+
0.1%.
XS NERERIBE AR T+0.1%
« The current of the constant current source is constant and adjustable, and its
current variation should be within £1% during charging or discharging.
ERFENEREEEHAEN, EFRBaMNAEIIETEBIREMNE 1%L
The voltage of the constant voltage source is adjustable, and its voltage

variation range is+0.5%.
BERRBERAER, HBEEHEEN+0.5%

« The accuracy of the dimension measuring instrument shall not be less than
0.02mm.
R NEXEEIHEEARRET 0.02 2K

+ The sensitivity of the weighing instrument should not be less than 0.1g.
MENEERIRBUENAET 0.1g

9.3. specifications for testing electrical performance parameters S8 S4

TRAE
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9.3.1.Charge Test 7l

« Test Method x5

+ Standard charging #rzee:
charge at 0.2CsA constant current at 25+5°C, change to constant voltage
charging when the power terminal voltage reaches the limit voltage of 63.2V
, stop charging until the charging current is less than or equal to 0.02CsA,
and the time does not exceed 8 hours.then stop charging.
£ 255 CIMERE T 0.2CA RIIEEFE M AR = FeFEIRFBIFEE 63.2V, BLL 63.2V [EFFEERE
EEFVNTEEFT 0.02CA, FESFTBIETEY 8 /Y, AEELERE,

« Fast charging Hhikzses:
Charge with a constant current of 50 A at 25+5°C, and change to constant
voltage charging when the voltage at the power supply terminal reaches the
limit voltage of 63.2V, until the charging current is less than or equal to
0.02CsA, and the time does not exceed 8 hours, then stop charging.
£ 25£5°C MBIRE LA 50 A IEERIRFREEFTABRFIEBE 63.2V, BLL 632V EEBERE
EEFVNTEET 0.02CA, FESFTBIETEY 8 /Y, AEELERE,

Approval Standard &#&trE

Any charging mode can be used, and the charging current can reach a state
of less than 0.02CsA within 8 hours.

FILA AR OzRE&ET, FEAE 8 NITRFTERIREILUAEINTF 0.02CA,

9.3.2. Discharge Test iHiK1e
« Test Method &7
+ Standard discharge #R/HERES:
Discharge at a constant current of 0.2CsA to the discharge cut-off voltage
under the condition of 25+5°C; the discharge time is not less than 5 hours;
£ 25+5°CAIMBRET, LL0.2CA RYIEEEMMABEMABELEE, MEBAEARDT 5 /)N
+ Rapid discharge {RismEE:
Discharge at a constant current of 50A to the discharge cut-off voltage
under the condition of 25+5°C; the discharge time is not less than 115 minutes.
£ 55 CAIMREIRET, LLS0A RIEERMMEBERBELLBE, HEERNT 115 58,
« Discharge temperature HEERE:
The discharge process can be carried out at -40°C~+45°C , without other
Bad conditions.
MEBEIEALAE -40°C~+45°CRift T, RBHMMTREM,
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9.3.3. Rated Capacity HiEaE

« Test Method k7%

At an ambient temperature of 25+5°C, charge the battery according to the
method described in Standard charging;

£ 55 CRIMRIRE T, 2R TR PAARI D AR it 1T 7

After charging, place it at the same temperature of 25+5°C for 1to 2 hours;
FEE, £ 25+ 5°CRYHRIEE MEE 1 E 2 /i,

Under the condition of ambient temperature of 25+5°C, discharge the battery
according to the method described in Standard discharge.

£ 25+5°CAINEIRE T, 1RER SRERFE P FmARY TSI AR Bt T

Approval Standard &#&tRE:

The standard discharge time is greater than 5 hours, and the rapid discharge

time is greater than 115 minutes.
FREREBRIEIAT 5 /AT, BRIEMEBRIEIRT 115 54,

9.3.4.Charge Retention B#RiFEEH

« Test Method x5

At an ambient temperature of 25+5°C, charge the battery according to the
method described in Standard charging;

£ 25+5°CRNEIRE T, 1RER SET R P AMAR TSI AR Bt T7e

Under the same ambient temperature of 25+5°C, the battery should be stored
for 30 days in an open circuit state;

£ 25+5°CAMERMRRE T, FBIBREFIRIRS TMEF 30 X

Under Under the same ambient temperature of 25+5°C, perform a standard
discharge operation on the battery.

AEMSRER 25+5°CRISRMT, 1RIR TNERER P AmARY S AR I TR,

Approval Standard &#&tRE:

Standard discharge time>4.0 hours; no other failure conditions during discharge

TREREBRTE)>4.0 /AT, BREEEMEIEER,

9.3.5. Internal Impedance FBE

« Test Method &7

At an ambient temperature of 25+5°C, use a dedicated battery comprehensive
tester to measure the internal resistance between the positive and negative
electrodes at the battery interface. The measurement should not be less than
5 times, and the corresponding valid results should be averaged.

£ 25+5°CHONRIRE T, (T BRI MRS S A EARFN R Z [BRIAEE, EIREL
RRUNF 5K, WBEMNEERITEFYE.

Approval Standard &#&tRE

Internal Impedance(RlEBEHT) <70mMQ
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9.3.6. Life Cycle Test B AEANNR

« Test Method Mg 7%
The whole process of this test should be carried out at an ambient
temperature of 25+5°C;
NI AIEE MIFERIAE 25+ 5°C AOINEIRE 1T
The cycle process includes two actions of charging and discharging, the cycle
starts as charging, and the cycle ends as discharging;
BINIIEEEFERAERM e, BT, LUNFEER,
Charge with 0.2CsA constant current, change to constant voltage charging
when the battery terminal voltage reaches the charging limit voltage of
63.2V, and stop charging when the charging current is less than or equal to
0.02CsA;
LL0.2CA BRI TR R Fe B BREVEE 63.2V, BrNEEFEERBRER/INFHET 0.02CA
FH=LEFRE,
After leaving it aside for 0.5 hours to 1 hour, discharge it with a constant current
of 0.2 CsA. When the terminal voltage of the battery reaches the cut-off
voltage the discharge ends;
KBEME 0S5 E1/E, LL0.2 CABRIERNAE. SRR MARINFEEIBER, MEBER,
After resting for 0.5 hours to 1 hour, enter the next charge and discharge cycle
action.
WE 0.5 /NE T/NIE, ENT—RFEEAIMFEEN T,

+ Approval Standard &&RiE:
Cycle Life 2600 times, remaining capacity 2 70% of initial capacity
BEA 2600 R, FIREEHAEER 70%,

9.4. Environmental Performance Figt4E

9.4.1. High Temperature Performance Siglt&E

« Test Method Mg 7%
After the standard 0.2CsA charge is completed at an ambient temperature of
25+5°C, put the battery in a high-temperature box at (+45+2)°C and keep the
temperature constant for 4 hours; discharge at a constant current of 0.2A to
the discharge cut-off voltage, and the discharge ends.
E25+5°CHIMRIRET, LL0.2CA BBiERBERE, BB (+45+2)° C i=iRfasd, R
FHEEARZE 4 /08, BLL0.2CA RIBERRIMFEBENFEEILLBE, MEBER.
After the end of the test, place it for 2 hours under the condition of 25+5°C, then
make an appearance inspection.
ARG, £ 25+5°C AMMRIRE TINE 2 /N, ABEHITINHEE.,
Under an ambient temperature of 25+5°C, perform a standard
discharge operation on the battery.
E25+5° CHIMRIRE T, SR THR R BRI F,
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Approval Standard &&RiE

the discharge capacity is not less than the minimum capacity of the product;
the battery has no deformation, leakage, smoke or fire.

IR MEBEESEMETEIENRN\SE, BIREE. mR. EREHEEX,

9.4.2. Low Temperature Performance (iR {t&E

Test Method g%

After the standard 0.2CsA charging is completed at an ambient temperature
of 25+5°C, put the battery in a low-temperature box at (-40+2)°C for 16 to 24
hours dischCsarge it at a constant current of 0.2CsA to 25.6 V, and the
discharge ends.

£ 25+5°C BIMRIRE T5epk 0.2CA fREFrBfE, 1SEBIMITE(-40+2)°C RYRIEAET 16

E 240\, LLO2CA RIIBERMMEBE 256 V, ARMBLER.

After the end of the test, place it for 2 hours under the condition of 25+5°C,
then make an appearance inspection.

IR, £ 25+5°C AMMRIRE TINE 2 /Y, ABRHITINHEE.,

Approval Standard &#&iRiE

The battery is at -40+2 °C, and the discharge capacity is not less than 70%*
nominal capacity; the battery has no deformation, leakage, smoke or fire.
BithfE-40+2 "CGRET, BEEESNMET /0% "rifaE, BT, i BFskiE.

9.4.3. Constant Temperature and Humidity Performance [EB{EE{4E

Test Method Mg 75i%:

After the standard 0.2CsA charging at an ambient temperature of 25+5°C, put
the battery in a constant temperature and humidity box at 40°C and 95%RH for
48 hours, and then restore it for 2 hours at an ambient temperature of 25+5°C;
use a constant current of 0.2CsA Discharge to 25.6 V, the discharge ends;

£ 25+ 5°C RIIMBIRE T i1T 0.2CA tnER S, 1SERIAE 40°C #0 95%RH RUIEIRTEIZ M 48 /)
B, AT 25+5°C fFUINRIRE MEE 2 /i, B8R 02CA RIEERRMEE 256 V, MEER,
After the end of the test, place it for 2 hours under the condition of 25+5°C, then
make an appeadrance inspection.

HIGERE, 1 25+5°CRMNRIRE FE 2 /Y, AREHITIMNIEE.

Approval Standard &&tRiE

There should be no obvious deformation, rust, smoke or explosion on the
appearance of the battery. Discharge at 0.2CsA, discharge capacity 60%*
nominal capacity.

ERYIMIA A ERIETY. £5. BRSUBRIFFIIR, EA 02CA IEERRMEN, HEEE

R 0% RS R,
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9.4.4. Heat Test s

« Test Method k7%

After standard 0.2CsA charging at ambient temperature of 25+5°C;

£ 25+5°C AOIMRIRE (T 0.2CA IREFFE

Put the sample into the hot box, raise the temperature to 130°C+2°C at a rate
of (5°C+2°C)/min and keep it warm for 30min;

BERIMMNEIRME, LAGC2°Q)/2R0EEFHERE 130°C+2°C, RiE 30 8,

Approval Standard &R

No fire, no explosion.

K, TNIRKE,

9.4.5.Vibration Test iRzl

Test Method JUid75i%:

at an ambient temperature of 256+5°C, 0.2CsA charging at ambient temperature

with GB40165-2021 standard and the parameters of Sine Vibration Test:
FE25+5°CHIMEIRE T, LL02CATREFRBRHERS, & GB40165-2021 1R, R TFERESH
B TIEZRENML,

B maneE FIETRIERA(E LiilG EAFE
[ = (7THz~200Hz~7Hz)
fi=7Hz fz ai=1gn X 12
fz f3 5=0.8mm Y 12
i3 14=200Hz | az=2gn 15min z 12
EEZE fi=7Hz =tay 36

RS S RIEMESINEEITEAERHE, Fil0: (TREIEEH 0.8mm M ITIEE - - SET{THERES

1.6mm

+ Approval Standard S8Rt
No fire, no explosion, no leakage.
K, TEKE, TRk,
9.5. Battery Safety Protection Performance Test Range i 2{RiP RN TEE
9.5.1.0vercharge Protection i3 E7FH{FF
« Test Method lig7%:
at an ambient temperature of 25+5°C, 0.2CsA charging at ambient temperature

FE25+5°CHIINRRE T, LL02CA tiEFE TR,

2CsA current, 2 times the standard voltage charging for 8 hours, and then
proceed as follows:

BLI2CABR, 2 BnERE, 78 8/\Y, AERIUTERIHT:

Standard discharge to termination voltage;irEMEBEL IFFEE

Standard charge to limit voltage;frifEF R E# LB E
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Standard discharge to termination voltage; iR E4& LB E

+ Approval Standard &&RiE:
No fire, no explosion. Battery voltage < overcharge protection voltage.
THEN, TEKF, FBIhERE <IFTHBIRIFEE,

9.5.2. Over discharge Test i3 i lix
« Test Method Mg 7i%:
After the standard 0.2CsA charging at ambie
Under the condition of ambient temperature 25+5°C,the battery is discharged
To the cut-off voltage at 0.2CsA and connected to an external (30%16) Q load
for 24hours. Then proceed as follows:
255 CHINEIRE T, LA 0.2CA FRETREE, FBithld 0.2CA MEEMEBEILBE, FH54ME (30
x16)Qfa
R 24 /NI, AR TN TR
Standard charge to limit voltage;irfEFEE# LB E
Standard discharge to termination voltage; &M=L I FEE
at an ambient temperature of 25+5°C,, discharge at 0.01 CsA until the discharg
e
current is OA
fE25+5°C HOIMEIRET, LL0.01 C-A EEE, BRIRNEBERIA 0A,
The battery should not explode, catch fire, smoke or leak.
BRI RIS, k. BNEELTR.

9.5.3. External Short-circuit Test $paREE ik

+ Test Method i 75i%:

After charging at 0.2CsA at at an ambient temperature of 25+5°C;

short-circuit the positive and negative poles with a 0.1Q resistor for 1.5 hours;
after the short circuit is disconnected, charge for 10 seconds with a current

of 0.2CsA,and then measure the battery voltage.

E25+5° CIMERE UL 0.2CA tEselB seimtEfs, A 0.1QAYFBIEISIEAIRIZER 1.5 1Y, BRI
WrFE, LL0.2CA RIBBRFREE 10 %), ARNEBISE,

Approval Standard &R

Battery voltage discharge cut-off voltage; the battery should not explode, fire,

smoke or leak.
FEItEB 2 B L LEFB I BRI NERKE, K, FEMRERIR.

10. Transportation, Storage i&i, 7#fi4

10.1. Transportation =i
The battery should be packed into a box for transportation at a 30% load.
During the transportation, it should prevent severe vibration, impact or
squeeze, prevent sun and rain, and adapt to the transportation of seq, land
and air.
EEItNIE 30%RYHEEERNERIEE. TEhndie®, NMELERIRYR:D. EdaitE, Bl BEERmmt,
BELGE. fi RIS,
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10.2. Storage 7Ffi%

—r

The battery should be stored in a clean and dry and ventilated room with a am
bient temperature of -10° C to +25 ° C. It should avoid contact with corrosive
substances and stay away from the fire source and thermal source.

BN ERESS. TR BXIER, IMEREEA -10°CE +25°C, NBREMEmEmR, Fix
B INRAHAIR

.Handling Instructions iZ{Fix#H

Read the following precautions carefully to ensure the correct use of lithium ion
batteries.CM BATTERIES is not responsible for any problems arising from the
following precautions.

FHDELITILREIE, LIBRERGERER FEIl, STRERETU N IESIRM £ Tie:E,
CM BATTERIES AEdB{HT AT,

Danger! Bf&!

Do not put the battery into the water or wet it!

BB NKFIEEFE!

It is forbidden to charge the battery under the source of fire or extremely heat!
Do not use or store batteries near the heat source (such as fire or heater)! If the
battery leaks or produces a odor, it should be immediately removed from the
open flame;

PR NREARPRIER T ARt 7eeE! NEANR (AINEINAGE) MiafERsEfFait! ANREIbA
R EFIR, NIZEMSEMBEN EBTT,

Do not use any chargers other than those recommended!
BAEEBEFE LI DS

Do not reverse the positive (+) and negative (-) terminals.
AL (+)FIA (R,

Do not put the battery into the fire or heat it to the battery!

AT KSR th!

Do not short-circuit the battery by connecting wires or other metal objects to
the positive (+) and negative (-) terminals.

TERB&NEbE BYARIREAER (+) Mk (1)  FEEITEE,

Do not pierce the battery casing with a nail or other sharp object, break

it open with a hammer, or step oniit.

TERTFEEMSIRARIZREEIINT, T EREFDFEIbINS, BB L.

Do not strike,throw or subject the battery to sever physical shock.

B, IR R BRI S,

Do not directly solder the battery terminals.

T EERIREE R T,

Do not attempt to disassemble or modify the battery in any way.
FERELUHTSHFEIS BB .

Do not place the battery in a microwave oven or pressurized container.

T TR AR eI ERI A 2R T,
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« Do not use the battery in combination with primary batteries (such as dry-cell
batteries) or batteries of different Capacity type or brand.
BOBRIMSREI (TFRih) SRR ERAmERIREIh—EER.

Do not use the battery if it gives off an odor, generates heat, becomes discolored o
r deformed, or appears abnormal in any way. If the battery is in use or being
recharged, remove it from the device or charger immediately and discontinue
use.

MREBMALRIK, FERE, TERTY, SHITURE, BAEER. WREBMIEEERSER
788, IBARMSENIR SRR, FHRIHER,

Caution! F==In!

Do not use or store the battery where is exposed to extremely hot, such as under
window of a car indirect sunlight in a hot day. Otherwise, the battery may be over
heated. This can also reduce battery performance and/or shorten cycle life.

If the electrolyte enters the eyes after the battery leaks, do not wipe it, apply
water to rinse, and immediately seek medical assistance. If you do not deal with

it in time, your eyes will be harmed.

The battery can only be used under the following conditions, otherwise it will
reduce the performance of the battery or shorten the service life of the battery.

FEARPRI S EREEREIL. SRR ST, BEARCESRISEET. BN, BitrgEay
7, XA RER/ SRR AN S,

MREBGHRE, BERHNRE, FE2ERE, BEKT% FURISRETEN, MREFARGE, R

BEZIMNE.

FtRBEEL TR TER, SNSRI RSB tAYE RS b,

Operating Environment T{Fiis:

Charge st8: -20°C~+45°C

Discharge fF8: -40° C~+45°C

Storage for 30 days iEF 30 k. -20°C~+35°C
Storage for 90 days fEFAF 90 K: -10°C~+25°C

12. Amendment of this Specification =R#IHEHIET
This specification is subject to change with prior notice.
RABERS NS B TIELT,



