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engineer.
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Objections to the test report must be submitted to Test Center within15 days.
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The test report is Valid for the tested samples only. .
6. AMGERMLE R NA R AER”, ‘PPRR"FFEREER", ‘PR DT EIREER".
As for test result, "N/A” means is “not applicable”, “P” means “pass’, “F” means “fail’.
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Name of sample | LiFePO4 Battery
FEfm AL TR F Rk i b 4H
Model /Type D105 Size 330.0mmx173.0mm=214.0mm
RS HAE (12.8V 105Ah 1344Wh) FEG R~ (LxWxH)
Appearance Prismatic, black Trade mark
B SN W, B Fikr i
Quantity 30 cells, 4 battery Mass ]
Y 30 MRS, 4B | REEE SR 1600
Receiving Date Testing Date . .
ERE 9 2021-11-29 S 3 2021-11-29~2021-12-24
Name RAY-TECH INTERNATIONAL LIMITED
Client LR EITT B I B A TR 2 7
Ean: i) Address 423,0verseas Students (LongGang) Pioneer Park, TengFei Road,
M- Longgang, Shenzhen, China
YT XS KRR B A bl 423
Name RAY-TECH INTERNATIONAL LIMITED
ey IR RHE A TR 2 =]
Bclelges 423,0verseas Students (LongGang) Pioneer Park, TengFei Road,
Wikt Longgang, Shenzhen, China
gig?wmr TR 2 X KBS B A Bk ) 423
1 65 E .
Tel. E-mail .
B 3T 13714441432 B Sales@raytechintl.com
Website
PR

Tested standard
MR pwite

Section 38.3 of the Seventh Revised Edition of the "Manual of Test and Criteria"
(ST/SG/AC.10/11/Rev.7/Section 38.3)
CRIGFFRIE T ) SE-BIBITAREE38.37

Test conclusion:

The sample has passed the test items of UNITED NATIONS "Manual of Tests and
Criteria " ST/SG/AC.10/11/Rev.7/Section 38.3

i g1 L, IR A BAE GRIGARRETH) ST!SG/AC 10/11/Rev ﬁSecnon 38.3
bR (¥ G\

Issue date : i e

s B 2022-01-08 - LS S )

Tested by wm—- | Reviewed by ?5;9:%. Approved by g 47 <

T /3?ﬂ‘l i ek -”ﬁ;f

%HF Cherry Chen..................
57 Richie Liao:

HiAR 75t A Technical Manager
f.0E]F4F Deputy Centre Director
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TEST REPORT

Description and illustration of the sample/Ff i it 1 & fifiid:

The sample is a lithium ion battery(4S2P) , the sample’s status is good /¥ 5 8RB 7tz (4S2P), F¢

me R R 4F o
MAATH K 4518/ Test items and conclusion.
Test item Sample No. Verdict
M H FE S Fl%E

T.1 Altitude simulation & & f54) Bl#~B4# P
T.2 Thermal test 5556 B1#~B4# P
T.3 Vibration R3] B1#~B4# P
T.4 Shock finid 2 rhife Bl#~B4# P
T.5 External Short Circuit #Mi % Bl#~B4# P
T.6 Impact /Crush f#d7 /55 & C1#~C5#, C6#~C10# P
T.7 Overcharge &7 H Bl#~B4# P
T.8 Forced discharge 5| C11# ~ C20#, C21# ~C30# P
Sample pretreatment/Ff it FiAL FH .
Bl#~B2#:.....ccc oo, Batteries at first cycle, in fully charged state.

55 1 A RO A 4 56 4 7 HOIRAS 9 R
B3#~BA#:........cce e Batteries after 25th cycle, in fully charged state.

55 25 /> 78 H0H A 3 5 4 e HDIRAS (17 FL
Cl#~Chfiiiiiiiicee, Cells at first cycle at 50% of the design rated capacity.

55 1 70 B0 A 3 78 L BT AUE 5 B 1Y) 50% ) HLAS
Co# ~CLOiiiiiiieieieee e, Cells after 25th cycle at 50% of the design rated capacity.

55 25 /> 78 H0H A 1) 7 F BT E 45 R 1Y) 50% K LS
ClI#~C20#fcceiiiiiiieeeiiiiieeec, Cells at first cycle, in fully discharged state.

55 1A e A 58 TS RIR A R LA
C21# ~C30&: i, Cells after 25th cycles, ending in fully discharged state.

55 25 D 788 LA I e AR AR A LS

Test sequence/i 56 i 7 :

T.1 » T2 » T3 » T4 » T5 » End %
T.6 »| End 4
T.7 »| End 457R
T.8 » End 45
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Photos of Samples and Labels/#& 58 i RAxiR

Samples /#i (D105
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Cells /H1:t% (36130145 3.2V 52.5Ah 168Wh)
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ST/SG/AC.10/11/Rev.7/Section 38.3
Clause Requirements Result Verdict
) PREER WS R H5E
38.3.4 | Procedure/ iR _
Test 1: Altitude simulation/Jili& 1: B
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at
least six hour at ambient temperature (20+5C)/ 5 H it Fl e i 2 7E iR o 20+
5C, EJINAKT 11.6kpa FIAREEHIAFA DT 6 AN/,
Requirement/Frif B K . The samples B1#~B4#:
1. Cells and batteries Mass loss limit: <0.1% /F: /i | no leakage, no venting,
EH1K<0.1%. no disassembly, no
38.3.4.1 | 2. Open circuit voltage not less than 90%, The rupture and no fire/Ff i P
requirement relating to voltage is not applicable to test | B1#~B4#: TN, T
cells and batteries at full discharged states/Ffihik5e: | HEA. LA, B
J& I 2 R R AMIC TS0 B % LR 90 % L EESR AN | DA KR
TEFH T 58 4 5 LK) HL R FR A The test data see
3. No leakage, no venting, no disassembly, no rupture | tablel /il ¥4 W% 1
and no fire /£ CREIHD RITGEIE. TCHER . ORI,
TR ST KR KA
Test 2: Thermal test/fR 2: BEFRK
Test cells and batteries are to be stored for/Hjth Al it 2L AF ¥ 2% 10 8 -
1.one temperature cycle: 72+2°C(6h) —40+2°C(6h) /— IR EEH NT72+2C
(6h)—-40+2°C (6h).
2.The maximum time interval between test temperature extremes is 30 minutes/
T BE e 480 A KT B B 18] 9 30mine
3.This procedure is to be repeated 10 times/#H & 10/X 5.
4.after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5C)/JEH LN 5, I BEMATE20+5C R NidE 24/
i
For large cells and batteries the duration of exposure to the test temperature
38.3.4.2 | €xtremes should be at least 12 hours/tf F- KB HU AL L 2, 5 i T B 1A 06 Ui b

LRI Ta) 270 912/ .

Requirement/brifE 5K .

1. Cells and batteries Mass loss limit: <0.1% /¥ f# Ji
1 K<0.1%.

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states/F i 56
J T HEL S S AMIG T 06 BT O L 990 % BB SRAS
& T 58 A8 Y L A LT A

3. No leakage, no venting, no disassembly, no rupture
and no fire /Ffd CHEIBD RJGBE. LHFR. ok,
TR UL R T KR KR A

The samples B1#~B4#:
no leakage, no venting,
no disassembly, no
rupture and no fire/# i
Bl#~B4#: TiZlW. T
FEA ok, o
AR T KIS

The test data see
tablel /&4 W31
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ST/SG/AC.10/11/Rev.7/Section 38.3

Clause

B

Requirements Result

PRHEER AR

Verdict
H5E

38.3.4.3

Test 3: Vibration/JiR 3: #R3h

38.3.4.3

1. Cells and batteries are firmly secured to the platform of the vibration machine
[FRVB AT I 2 A [ 2 B e R sh & (W E D k.

2. The vibration :a sinusoidal waveform with a logarithmic sweep between 7Hz
and 200Hz and back to 7Hz traversed in 15 minutes/4E5) LAIE5Z% R, PL7Hz
WIN%200Hz, A5 R RI7THZ Y —ANMEIR, A ES 1550

3.The logarithmic frequency sweep is as follows/x} #3945 A

(1)For cells and small batteries: from 7 Hz a peak acceleration of 1gn is
maintained until 18 Hz is reached, The amplitude is then maintained at 0.8 mm
(1.6 mm total excursion) and the frequency increased until a peak acceleration
of 8gn occurs (approximately 50Hz), A peak acceleration of 8gn is then
maintained until the frequency is increased to 200Hz/% T EE s AI/N RS . AT
R 2ETF IR ORI Lgn Ry S KN I8 B2 B RIIMFON 18HF 2%, SR KRB IR RFLE0. 82K (&
e 1. 622 K) I NI B 3] S R ME A 38gn (FAFLIA50#28) , KK
TS FEE PR FFAE 8 gn EL B ATA I 1N 2120054 2% -

(2) For large batteries: from 7Hz to a peak acceleration of 1gn is
maintained until 18Hz is reached. The amplitude is then maintained at 0.8 mm
(1.6 mm total excursion) and the frequency increased until a peak acceleration
of 2gn occurs (approximately 25Hz). A peak acceleration of 2gn is then
maintained until the frequency is increased to 200Hz/% T KA HA: N T7HFZ4
FHAE TR FE Lgn 1 B K I & B 2% 18k 2%, AR e IR TR AR FETE0.8 2K (i
#1.6%K) GNP BB B E EE 3 2gn FRLN25K2%)  F A
T ORAFAE 2gn BB AT 5 N 21 200744 2% .
4.This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell /& &} )3 A —ANJ ] 06 12 7 BT #
AR, SRR A AN BLAR R LT ) EAERRL2 I, REANTT R3S, FE9
/INE

Requirement/brif K : The samples B1#~B4#:
1. Cells and batteries Mass loss limit: <0.1% /F£ 545 | no leakage, no venting,
HH1<0.1%. no disassembly, no

2. Open circuit voltage not less than 90%, The rupture and no fire/ff i

requirement relating to voltage is not applicable to test | B1#~B4#: il Tt
cells and batteries at full discharged states/F£ k5 | HES . TR, o
J T % L B AMIC TREG T T 26 LR 90 % LR A | BLRTEAE KR

T FH T 58 456 FEL ) HL LR LA The test data see

3. No leakage, no venting, no disassembly, no rupture | tablel /il ¥ W %1
and no fire /F£d CREIBD RITGEIR. TTHER . Toflfk.
Tot 2L LA ST K IR IR A
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ST/SG/AC.10/11/Rev.7/Section 38.3

Clause

B

Requirements

PRHEER

Result

AR

Verdict
H5E

38.3.4.4

Test 4: Shock/MNR 4: g E s

1.Test cells and batteries shall be secured to the testing machine/ L fa[# 1 +6 242

] R A A LT R R B AL it P 4 PR ISC AR 3R T

2. Each cell shall be subjected to a half-sine shock of peak acceleration of
150gn and pulse duration of 6 milliseconds. Alternatively, large cells may be
subjected to a half-sine shock of peak acceleration of 50gn and pulse duration of
11 milliseconds.//)N i it 2545 52 WEEAE 2y 150gn Ak 725 N (] 6 22 A0 f 2 1E 5% e
i, KBTS 52 5 KN FE 50gn Ak R F S (8] LL=2 A 1) 2 1R 5%k ot

3. Small batteries shall be subjected to a half-sine shock of peak acceleration of

100850

mass

150gn (or Acceleration(g,) = [

J ,which is smaller)and pulse duration of

6 milliseconds. Large batteries shall be subjected to a half-sine shock of peak

30000

mass

acceleration of 50gn (or Acceleration(g,) = (

] ,which is smaller)and

pulse duration of 11 milliseconds./ /N HLiBZi2E 57 14 N 150gn (85

(100850

mass

30000

mass

BORINEE50gn (BLS [

LT

]EPEI"JB?/ME) AMBK R RFEE6 Z AP (- IR sZ ey, KA A i 52

J HEUIMED AR RRSEI [A) 112280 (1 1E 5%

3 .Each cell or battery shall be subjected to three shocks in the positive direction
followed by three shocks in the negative direction of three mutually

perpendicular mounting positions of the cell or battery for a total of 18 shocks/%}
A H R P ZE Z5E = HORE A B W i 22 6 07 R TR T M &5z =y, B

FERIT R Gs =k, B2 18Ik .

Requirement/bruE K :

1. Cells and batteries Mass loss limit: 0.1% /£ 5 J5
E11%<0.1%.

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states/#¥ & 56
Je I B B AN 1 B6 I T# HEL S 90 % SR AS
1 T 58 A8 F T L AT L 2

3. No leakage, no venting, no disassembly, no rupture
and no fire /FEdh (R NGB AR oA,
To R AN T KRR A

The samples

B1#~B4# :
Acceleration=38g

No leakage, no venting,
no disassembly, no
rupture and no fire/f i
B1#~B4#:

e {7 32k £ =389,
LB THR. T
L TR LR TR K
A . The test data see
tablel /I E¥s WAL
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ST/SG/AC.10/11/Rev.7/Section 38.3

Clause

B

Requirements Result

PRHEER AR

Verdict
H5E

38.3.45

Test 5: External Short Circuit/Jik 5 : # SRS

1.The cell or battery to be tested shall be temperature stabilized so that its
external case temperature reaches 57 +4°C /R I BT IR E A 2 fE57+4°C,
DA Rt Bl R LR o AP R AR B TS BB 7 £4°C

2. the cell or battery shall be subjected to a short circuit condition with a total
external resistance of less than 0,1 ohm at 57+4°C, This short circuit condition is
continued for at least one hour after the cell or battery external case temperature
has returned to 5714°C, or in the case of the large batteries, has decreased by
half of the maximum temperature increase observed during the test and remains
below that value/# Fiit 2 FL it 1E 7 /N T-0. 1QEF i FEUBH IR AT F i, bl
HL I PR AP R B R S )57 £ 4°C 2 R IRFFRLERIRAS /NS LB, 0 T KA b 2
HhFEIR T B 2 e RIR T — 2 RIH]

3. the cell or battery must be observed for a further six hour for the test to be
concluded/s 1t B FEb A 25— 2 MEE 6 /I A RE T 45k

Requirements/FrifE £ K : The samples B1#~B4#:
During the test and within six hours after test ,the cells | no disassembly, no

or batteries/{EMRILFEH LA 2 J56/N /N, HEthEL | rupture and no fire/Ff i
FEL UL ZELF i - Bl#~B4#: TLfiftk. &
1. External temperature not exceed 170°C/4MNEIHE | LA L TLE KILHR
ANEIE170°C, The test data see

2. No disassembly, no rupture and no fire/ Ak, 7 | tablel AEHE K 1
ERFTCE KR KA .

38.3.4.6

Test 6: Impact / Crush / W& 6: /3 E

Impact (applicable to cylindrical cells not less than 18mm in diameter) /{1 (&

T BARANT 182 K M E A /i)

1. This test sample cell or component cell is to be placed on a flat smooth
surface/ ¥ iR 5 AF: i FH (1) FELIB LA A FEVBRCE — S F3E 6 B~ b

2. A 15.8£0.1mm diameter, at least 6 cm long, or the longest dimension of the
cell, whichever is greater, type 316 stainless bar is to be placed across the
center of the sample, A 9.1kg mass is to be dropped from a height of 61+2.5cm
at the intersection of the bar and sample in a controlled manner using a near
frictionless, vertical sliding track or channel with minimal drag on the falling
mass. The vertical track or channel used to guide the falling mass shall be
oriented 90 degrees from the horizontal supporting surface /#—#H3316 4 A~ 4544
MR R, ANPERI B 1582 K £ 0.1 K, KEE D N6E K, F
AR R, I 2 KA. K —BiEN9.1T 3w £0.1 T e i EHE 61 &
2.5 JH K ) e P v [r) AN 5 TR R 58 AL, A5 — AN J LT 050 A BRI o % v A R A
BH ) f /N R ELARUIE BT N DA | o 3 P B E T 5] I RN S5 KPS
FERPZIOEE .

3. The test sample is to be impacted with its longitudinal axis parallel to the flat

N/A
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ST/SG/AC.10/11/Rev.7/Section 38.3

Clause

B

Requirements Result

PRHEER AR

Verdict
H5E

surface and perpendicular to the longitudinal axis of the 15.8 mm + 0.1mm

diameter curved surface lying across the centre of the test sample. Each sample
is to be subjected to only a single impact/4 52 o FRFE,  PNFlR 5 T HH R i
SPAT H S HUBE A 0 B A£15.8 0.1 2 K R I W B . B— AR

Regse— kil

Requirements/FrifEE K «

1. Cells external temperature not exceed 170°C/Hiith
F1 3¢ e 2 THD e P AN BRI 170°C

2 .No disassembly, no rupture and no fire within six
hours of this test. AL A 56 AN N, BB TS
AR AT KGR

N/A

38.3.4.6

Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less
than 18mm in diameter)/$ & G&E M THRAEE . 838, S M/An B BRI T
RE SIN Y EFIA= D)

1. A cell or component cell is to be crushed between two flat surfaces. The
crushing is to be gradual with a speed of approximately 1.5cm/s at the first point
of contact. The crushing is to be continued until the first of the three options
below is reached/ ¥ it B 7o 4 HL I JECEE PR ASF- T TA) 35 He , 355 e 0 BB IR,
TEH — el R BRI RA 1. 5 K/ A BYRRFEEHEAT, BEEIH LT =Ff
fHl—:

(a) The applied force reaches 13kN + 0.78kN /Jiti i) /734 )13 T-4-+0.78 T4
(b) The voltage of the cell drops by at least 100mV/ e it ) B K f 2 /0 100224k
(c) The cell is deformed by 50% or more of its original thickness/ Hi it A5 ik J5 45
JE 1 H150% LA I

2. A prismatic or pouch cell shall be crushed by applying the force to the widest
side. A button/coin cell shall be crushed by applying the force on its flat surfaces/

TR B v b S M B P — Tt P o LT/ 770 9% v R DA G P JE 2 T e &
52 A 77 FL e 2 N5 0 T L 14 77 0 e I

Requirements/rfE E K : The samples

1. Cells external temperature not exceed 170°C/Hiit | C1#~C10#: no

(] B o 3 T UL B AN e 170°C disassembly and no fire/
2.No disassembly, no rupture and no fire within six FEaCL#~CL10#: L
hours of this test/ikBe 45 R 6/ 2 1y, Himig | B B KIAR

AR KR KL The test data see table2
A Hdfs W32

38.3.4.7

Test 7: Overcharge/MiR 7: 7

1. The charge current shall be twice the manufacturer's recommended
maximum continuous charge current/ L2 il | HE 7 ) B K FRFEE7E HE HL IR B
rilt 7

2 .The minimum voltage of the test shall be as follows/Z< i # /)N HiL & -
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ST/SG/AC.10/11/Rev.7/Section 38.3

Clause Requirements Result Verdict
B PRAEE SR MRS R H5E
a) When the manufacturer’'s recommended charge
voltage is not more than 18V, the minimum voltage of
the test shall be the lesser of two times the maximum
charge voltage of the battery or 22V/UW1 %) FHEFE )
oL R E AT 18V, AR R/ TR BRI K
PR R A R OB o 22V g, | o ade Of the test
is 22V and the current
b) WherT the manufacturer’s re09mmended charge is 100A
voltage is more than 18V, the mlnlmum voltage of the S H R 22V | HLg
test shall bel.2 times the maximum charge voltage/# 55100A
38.3.4.7 RITFIEREM R R 18V, AN/ N E b
FEREFE) Z bR g oK 78 B U g 1.24%
c)Tests are to be conducted at ambient temperature
20£5C, The duration of the test shall be 24 hours/20
TS5 CHAEERE T, wIaRrE24/ .
Requirements/Fru ZK: The samples B1#~B4#:
No disassembly and no fire within seven days of this | no disassembly and no
test/ I AL R AE IS PRI 57 RN, NEHRARNITE | fire/fE WB1#~B4#: Tofif
HRIG KL . IHE KB . The
test data see table3/Jl|
s W3
Test 8: Forced discharge/fiik 8: &I
Each cell shall be forced discharged at ambient temperature by connecting it in
series with a 12 V D.C. power supply at an initial current equal to the maximum
discharge current specified by the manufacturer/20+5C I ESIRE T, Fai
FMERAEL2V B R BB AT aR i, B R R4S R B I 4A
TG 45 2 Y B R LA .
The specified discharge current is to be obtained by connecting a resistive load
of the appropriate size and rating in series with the test cell. Each cell shall be
forced discharged for a time interval (in hours) equal to its rated capacity divided
38.3.4.8 P

by the initial test current (in ampere)/$& & B 75 H, H g i i 5 B AE I FE vt B &

BRI R ) GUBOR AT, AR LI ) 56 1 J LI [R)
HIGG IR CZED

NI e & Fr A

Requirements/#p it E3K :

No disassembly and no fire within seven days of this
test/ IS FE fhAE R IG HANRIG ST RN, NICHARRITC
HRIMRRE

The samples
C11#~C30# : no
disassembly and no fire
IFfFhCL1#~C30#: i
. Tk KIS

The test data see
table4 /£ W74
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Tablel: T1~T5/ #1, REK1-RKS5

i H Bl# B2# B3# B4#
OCV prior to test 13.624 13.603 13.615 13.608
RIS HTHE(V) ' ' ' '
Mass prior to test
R 13400 13530 13600 13485
RIS HI 0 ()
rest Mass loss 0.000 0.000 0.023 0.000
Altitude fﬁ%?ﬁ%(%) : : : :
Simulation on i
U o ange ratio
WA 1: wifE ? 100 100 100 100
i CERENEACH))
. Mass loss
Test 2: o 0.000 0.037 0.037 0.037
Thermal test | JRERK(%)
WA 2: W | change ratio
SR 98.767 98.963 98.729 98.758
R HiE HE (%)
Mass loss 0.000 0.000 0.000 0.000
Test 3. R 4512 (%) ' ' ' '
Vibration
Wit 3: fesy | Change ratio 99.985 99.985 99.978 99.978
HL [ EE (9%6)
. Mass loss
Test 4: L 0.000 0.000 0.000 0.000
Shock JUR 52K (%)
WA 4: & | change ratio
2 100 100 100 100
Rerki H I L (96)
Test 5:
Exten.wal . Temp (C)
Short Circuit HE (C) 57.6 57.3 57.4 57.2
W5 sE |
S %
Table2: [ ] Impact #&#/ X|Crush %
Sample No,
Test 6: b ci | co# Cat Cé# | C7# | C8# | CO# | clo#
ﬁéuujﬁ
]
Impact | ocv prior to test
it/ 3.301 | 3.300 | 3.300 | 3.302 | 3.302 | 3.302 | 3.303 | 3.301 | 3.302 | 3.302
K| R%EEY)
Crush
Temp, (C
S emp ( ) 238 | 235 | 236 | 238 | 237 | 235 | 236 | 234 | 236 | 234
wE (C)
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Table3: Overcharge Test of batteries/ % 3 Hihid 7 RE

Sample No,
v oo B1# B2# B3# B4#
Test 7: Overcharge FEih 5
M7 788 OCYV prior to test
RIGHTHE (V) 13.611 13.598 13.608 13.603
Table 4: Forced discharge / 3% 4: R#IHH
Sample No,
. Cl1# | Cl12# | C13# | Cl4# | C15# | Cl6# | C17# | C18# | C19# | C20#
FEfn S
Test8: OCV prior to test
Forced e 2,723 | 2.682 | 2.724 | 2.764 | 2.741 | 2.746 | 2.715 | 2.758 | 2.734 | 2.761
TR T (V)
discharge
. Sample No,
A8 B C21# | C22# | C23# | C24# | C25# | C26# | C27# | C28# | C29# | C30#
. =]
G "
OCYV prior to test
R 2711 | 2.746 | 2.723 | 2.715 | 2.746 | 2.716 | 2.746 | 2.723 | 2.713 | 2.713
TR HT (V)

-- End of Report --




