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Test results:

Capacity test - 60896 — 11 clause 14

C1o

Type: 6 OPzS 300

Date 07.02.2017

Batt. 1

Temperature T[°C] 23.1 Signed
Discharge current I [A] 32.0 document
Cut off voltage U [Vicell] 1.80

Nominal capacity (20°C) Cnenn [Ah] 320.0 | Page17
Measured capacity (20.0°C) | C[Ah] 348.2

Ca200°c/ CNom [%] 108.8

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Cs

Type: 6 OPzS 300

Date 16.02.2017

Batt. 1

Temperature T[°C] 22.8 Signed
Discharge current | [A] 56.3 document
Cut off voltage U [V/cell] 1.70

Nominal capacity (20°C) Chenn [Ah] 281.5 Page 18
Measured capacity (20.0°C) | C[Ah] 322.8

Ca200°c/ Chom [%] 114.7

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Type: 6 OPzS 300
Date 15.03.2017
Batt. 1
Temperature T[°C] 23.8 Signed
Discharge current 1[A] 82.7 document
Cut off voltage U [Vi/cell] 1.70
Nominal capacity (20°C) Chenn [AR] 248.1 Page 19
Measured capacity (20.0°C) | C[Ah] 280.7
Ca200°c/ Com [%] 113.1

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Ci

Type: 6 OPzS 300

[ Date 07.04.2017
Batt. 1
Temperature T[°C] 22.2 Signed
Discharge current I [A] 179.0 docurnent
Cut off voltage U [V/cell] 1.60
Nominal capacity (20°C) Chenn [A] 179.0 Page 20
Measured capacity (20.0°C) | CIAR] 2171
Ca20.0°c / CNom [%] 121.3

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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C1o
Type: 7 OPzS 490
Date 15.02.2017
Batt. 3
Temperature T[°C] 215 Signed
Discharge current I TA] 54.6 document
Cut off voltage U [V/cell] 1.80
Nominal capacity (20°C) Cnenn [Ah] 546.0 Page 23
Measured capacity (20.0°C) | C[Ah] 583.4
Ca20.0°c/ CNom [%] 106.9

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Cs

Type: 7 OPzS 490

Date 15.02.2017

Batt. 5

Temperature T[°C] 23.1 Signed
Discharge current I [A] 99.0 document
Cut off voltage U [Vicell] 1.70

Nominal capacity (20°C) Cnenn [Ah] 495.0 Page 24
Measured capacity (20.0°C) | C[Ah] 517.0

Caz0.0°c/ Ciom [%] 104.4

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Type: 7 OPzS 490

Date 15.02.2017

Batt. 6

Temperature T[°C] 224 Signed
Discharge current 1 [A] 146.0 document
Cut off voltage U [V/cell] 1.70

Nominal capacity (20°C) Cnenn [AD] 438.0 Page 25
Measured capacity (20.0°C) | C[Ah] 452.6

Ca20.0°C/ Chom [%] 103.3

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

C1

Type: 7 OPzS 490

Date 15.02.2017

Batt. 7

Temperature T[°C] 21.0 Signed
Discharge current I [A] 308.0 document
Cut off voltage U [V/cell] 1.60

Nominal capacity (20°C) Cnenn [AD] 308.0 Page 26
Measured capacity (20.0°C) | C[ARh] 347.5

Ca20.0°c/ Ciom [%] 112.8

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Cio
Type: 6 OPzS 600
Date 07.02.2017
Batt. 10
Temperature T[°C] 21.5 Signed
Discharge current I [A] 68.6 document
Cut off voltage U [V/cell] 1.80
Nominal capacity (20°C) Chenn [AR] 686.0 Page 29
Measured capacity (20.0°C) | C[Ah] 726.2
Ca20.0°c/ Com [%] 105.9

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Cs

Type: 6 OPzS 600

Date 15.02.2017

Batt. 10

Temperature T[°C] 214 Signed
Discharge current [ [A] 123.0 document
Cut off voltage U [V/cell] 1.70

Nominal capacity (20°C) Cnenn [AB] 615.0 Page 30
Measured capacity (20.0°C) | C[Ah] 666.0

Cazo.0°c/ Cnom [%] 108.3

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Type: 6 OPzS 600
Date 07.03.2017
Batt. 10
Temperature T[°C] 20.1 Signed
Discharge current 1TA] 177.0 document
Cut off voltage U [V/cell] 1.70
Nominal capacity (20°C) Chemn [Ah] 531.0 Page 31
Measured capacity (20.0°C) | C[Ah] 583.5
Ca20.0°c/ Com [%] 109.9

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

C1

Type: 6 OPzS 600

Date 07.04.2017

Batt. 10

Temperature T[°C] 19.6 Signed
Discharge current I [A] 373.0 document
Cut off voltage U [V/cell] 1.60

Nominal capacity (20°C) Chemn [Ah] 373.0 Page 32
Measured capacity (20.0°C) | C[Ah] 449.7

Caz20.0°c/ Ciom [%] 120.6

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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C1o
Type: 12 OPzS 1500
Date 22.02.2017
Batt. 12
Temperature T[°C] 23.2 Signed
Discharge current | [A] 161.0 document
Cut off voltage U [V/cell] 1.80
Nominal capacity (20°C) Chenn [AR] 1610.0 Page 35
Measured capacity (20.0°C) | C[Ah] 1803.3
Caz20.0°c/ Chom [%] 112.0

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Cs

Type: 12 OPzS 1500

Date 07.03.2017

Batt. 12

Temperature T[°C] 20.5 Signed

Discharge current | [A] 297.0 document
| Cut off voltage U [V/cell] 1.70

Nominal capacity (20°C) Chenn [Ah] 1485.0 Page 36

Measured capacity (20.0°C) | C[Ah] 1662.6

Caz0.0°c/ Com (%] 112.0

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

rANE
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Cs
Type: 12 OPzS 1500

Date 27.03.2017

Batt. 12

Temperature T[°C] 20.0 Signed

Discharge current [ [A] 421.0 document

Cut off voltage U [Vicell] 1.70

Nominal capacity (20°C) Cnenn [AR] 1263.0 Page 37

Measured capacity (20.0°C) | C[Ah] 1469.3

Caz20.0°c/ Ciom [%] 116.3

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

C1

Type: 12 OPzS 1500

Date 07.04.2017

Batt. 12

Temperature T[°C] 22.8 Signed
Discharge current [ [A] 829.5 document
Cut off voltage U [V/cell] 1.60

Nominal capacity (20°C) Chenn [Ah] 829.5 Page 38
Measured capacity (20.0°C) | C[Ah] 1137.5

Caz0.0c/ Chnom [%] 137.1

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Wilhelm Giller

Test of suitability for floating battery operation —
60896 — 11 clause 15

Capacity Test - C1 before float voltage

Date 22.02.2017

Batt. 6

Temperature T [°C] 22.3

Discharge current I A] 54.6

Cut off voltage U [V/cell] 1.80

Nominal capacity (20°C) Chenn [AD] 546.0 Sianed
Measured capacity (20.0°C) | C[Ah] 581.6 docﬂment
Caz0.0°c/ Chom (%] 106.5

Cazs 20.0°c/ Chom [%] 106.1

Cazs 20.0°c/ Chom [%] 106.5 Page 42
Ca27_20.0°c/ Com [%] 106.0

Caz28_200°c/ Chom [%] 108.9

Ca29 20.0°c/ Com [%] 108.0

Caso 20.0°c/ Chom [%] 106.9

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

v L & ] 5 &
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Va145_grid  Prepared by: AR Releaced by:
Versiom 6. Patiok Schiuer DaR220,03:2019 Wilhelm Giller Page 40/63
Electrolyte-
tage- nsit nsity-
Date of Cell-  [Temperature| Cell- VOI. age .de y3 De. "
measurement| number °C voltage in V variation in g/em variation
2.23V (corr.to | 1.24g/cm?
20°C)

25 2.224 -0.006 1.244 +0.004

26 2.227 -0.003 1.244 +0.004

27 2.225 -0.005 1.244 +0.004

07.03.2017 28 203 2.233 +0.003 1.243 +0.003
29 2.232 +0.002 1.242 +0.002

30 2.227 -0.003 1.242 +0.002

After 3 months

25 2.224 -0.006 1.246 +0.006

26 2.225 -0.005 1.246 +0.006

27 2.226 -0.004 1.247 +0.007

06.06.2017 28 208 2.231 +0.001 1.245 +0.005
29 2.231 +0.001 1.244 +0.004

30 2.225 -0.005 1.244 +0.004

After 6 months

25 2.227 -0.003 1.247 +0.007

26 2.228 -0.002 1.247 +0.007

27 2.229 -0.001 1.248 +0.008

04.09.2017 28 215 2.232 +0.002 1.246 +0.006
29 2.233 +0.003 1.245 +0.005

30 2.226 -0.004 1.245 +0.005

Test was started with Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
at 07.03.2017

Evaluation criterion:
(for 3 and 6 months)

Variation after 3 months:

Variation after 6 months:

AUcer is within the range of -0.050 to +0.100 V
Adensity is within the range of -0.010 to +0.010 g/cm?®

AUcer = -0.006 to +0.001 V
Adensity = 0.004 to +0.007 g/cm?
AUcei = -0.04 to +0.003 V
Adensity = +0.005 to +0.008 g/cm?

The data meet the required criteria!
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Versions  Parick Schser Date: 20032019 rcthel Pegejit/es
Water consumption in mm:
Cell 25 26 27 28 29 30

Test beginning 0 0 0 0 0 0
after 3 months 0 0 0 0 0 0
after 6 months 2 2 2 1 1 1
Capacity Test - Co after float voltage

Date 04.09.2017

Batt. 6

Temperature T[°C] 21.2

Discharge current I [A] 54.6

Cut off voltage U [V/cell] 1.80

Nominal capacity (20°C) Chnenn [AN] 546.0 Signed

Measured capacity (20.0°C) | C[AR] 631.0 doé%?r?ent

Ca20.0°c/ CNom [%] 115.6

Ca25_20.0°c/ CNom [%] 115.7 Page 43

Caze 2007/ Chom [%] 115.5 a0¢

Ca27_20.0°c/ CNom [%] 115.8

Ca28_20.0°c / Com [%] 117.5

Ca29 20.0°c/ CNom [%] 116.5

Ca30_20.0°c / CNom (%] 114.5

Test was revlewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Marilitne)
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Wilhelm Giller

Endurance in discharge-charge cycles —
60896 - 11 clause 16

Capacity Test - C19 before discharge-charge cycles

Date 15.02.2017

Batt. 3

Temperature T[°C] 215 Signed
Discharge current [ [A] 54.6 document
Cut off voltage U [V/cell] 1.80

Nominal capacity (20°C) Chenn [Ah] 546.0 Page 45
Measured capacity (20.0°C) | C[Ah] 583.4

Caz0.0°c/ Ciom [%] 106.9

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Test passed > 100 cycles

Discharge capacity cut of voltage of the measured 6 cells
cycle Date Discharge Time Me.asured Temp. Ternp. corrected Capacity vto v |utz vi|utz vi|uis (vi{uia i |uss v
no. tfh} capacity C [Ah] | T[°C] | capacity to 20°C C[Ah]{ (%]
0 15.02.2017 10,782 588,7 21,5 583,4 106,9 1,800 | 1,802 | 1,810 | 1,804 | 1,805 | 1,806
51 02.05.2017 10,691 583,7 24,0 570,0 104,4 1,803 | 1,807 | 1,812 | 1,803 | 1,803 | 1,802
102 | 27.06.2017 9,980 544,9 23,9 532,6 97,6 1,803 | 1,808 | 1,813 | 1,798 | 1,804 | 1,807
153 | 23.08.2017 9,766 533,2 22,8 524,4 96,0 1,799 | 1,808 | 1,810 | 1,806 [ 1,804 | 1,808
204 | 16.10.2017 9,691 529,1 24,2 516,1 94,5 1,802 | 1,806 | 1,810 | 1,799 [ 1,810 { 1,808
255 | 12,12.2017 9,016 492,3 19,2 494,6 90,6 1,796 | 1,808 | 1,816 | 1,813 | 1,798 | 1,803
306 | 06.02.2018 8,848 483,1 19,1 485,7 89,0 1,806 | 1,811 | 1,812 | 1,808 | 1,795 | 1,805
357 | 04.04.2018 9,349 510,5 22,3 503,5 92,2 1,801 | 1,801 | 1,807 | 1,802 | 1,814 { 1,807
408 | 12.06.2018 9,726 531,0 25,0 515,6 94,4 1,806 | 1,798 | 1,806 | 1,798 | 1,814 | 1,812
459 | 07.08.2018 9,374 511,8 21,0 508,8 93,2 1,797 | 1,794 | 1,805 [ 1,808 | 1,816 [ 1,818
510 | 02.10.2018 9,361 511,1 21,4 506,9 92,8 1,801 | 1,800 | 1,810 | 1,809 | 1,808 | 1,806
561 | 28.11.2018 9,118 497,9 22,3 491,1 89,9 1,812 | 1,802 | 1,816 | 1,802 | 1,805 [ 1,802
612 | 24.01.2019 8,599 469,5 17,8 475,8 87,1 1,811 | 1,805 [ 1,816 | 1,808 | 1,801 | 1,799
663 | 22.03.2019 9,108 497,3 23,3 487,6 89,3 1,804 | 1,803 | 1,814 | 1,803 | 1,805 | 1,807

Document Page 46

Test was started with Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
at 07.03.2017

[n=c] [e -] & Tl Ik [~
Te | | <1+ (=3 Ll -t .

www,hoppecke_com powerine combineriine SETVICE ling systemizer optimizer ecomizer



HOPPECKE
Page 45 /63

POWER FROM INNOVATION

Released by:
Wilhelm Giller

Date: 28.03.2019

ie?

l«a&lﬂ&&ﬁ. oy o
B poipon e

N

Patrick Schiuer

grid

Test Report Physical Test Laboratory

V9145 grid = Prepared by:

Version: 6

o— CRIREY NEL b
._Gm%%.\ 0 ﬁ»;\m,.qw.uwu El .
N 2 foy.
ﬁ&w Tul 3 st ety o
o'zt voi o' g ov o'z o'c
a'0% - = $L0L
3 gl
Fog o
3, o
/ : AOFATs Y ARESYA DT T
o FOF ; d ,S.;
¥ : ®e ®
£ sor “ = E
3 SRl 117 64 Ry . W
NFE D e
wh vﬁ!& iy il e : PR 2
3 v IR ﬁﬁﬁwﬂﬂ :
= 3 ¥ i ']
402 s mpmameg e ORI _1!1; M e
© gl eRRE | !
A4 Ien H { : L i ,
Guog.nw,nnﬁ{i i : i T -8 G
Wnn B e e ol :
ot PR A S SR ~irigiag U aafirnpiia, sz
w2 gt ssonp |
AR, . : re
L e ma | i ]
an i T P Sk o W
. 06¥ 5240 £ SOUNRONNS RS DS
DL - sopada afseys-ofupiosip U1 caREINPUT - SHLEA
LN

ecomizer

optimizer

systemizer

service line

combinertine

pOWerline

www.hoppecke.com



ecomizer

optimizer

systemizer

service line

combinertine

i =
O
€ £ L
o
= <
M S @
P =z 2 G
e o )
P = = Nl
o “W ! (810} =
S
‘ou 9oA2
| X
i1} 000+ 008 008 004 .03 005 00% Qo€ [0:074 00t o}
W e . s - - . ; P - : . — cog
) ; ,
<+ m
—t C'0L .ﬁ/
P :
0= :
50 :
W. 2 E m
S §e : : oo L
TE ; =
- =2 ; 2 &
] (9,02) to7 0'0¥S =0 ; Z
S 182 A 08'4 = I H Q
S e wefooe
b fery Aq ebreyosiq 3 E P
1] ~ oL ) +
| m 581942 0g Jeye = at
3 : -
-~ pard uiz=1 H .
(7] < ROAOFE = 7" . i A o0l
~N V260l =B PG X2 =0LIXE =1 200G9ge J"ou uohednuan: i
(<}] re “efizeyn Guumoegnuey i
- b G- 03 {Ou 30 { i
Ye=1 H
© = VZ 601 = VBPG XZ =04 X T = " s2i2ho afleyo i
S N p— u puz : Goit
smm 10} 5318RbY $9[3A 91 Isnep m !
(7] L} -96809 O3t i
y 1102°80°20 Bujplosse 330} edAl H
g asey ;
i - Aqwﬂ” i i H R
o % ‘ : - s s CoTh
O
v.m 06V S2d0 £ NOLIVAONN WOY3 HIMOd
M 3 s3[oAo abteyo - abieyssip ul asueinpud - SFEEA NV_ONK.&OI@
t 22 _
o o O
FE
Q 2=
a o
HE &
S
@ wid .-ﬁ.lul.u .
N o5
o v
- ok
>>

powerline

www.hoppecke.com



H

grid

Test Report Physical Test Laboratory

V9145 grid
Version: 6

Prepared by:
Patrick Schiuer

Date: 28.03.2019

Endurance in overcharge —
60896 — 11 clause 17

Capacity Test - C1 before Endurance in overcharge

HOPPECKE

POWER FROM INNOVATION
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Page 47 /63

Date 15.02.2017

Batt. 7

Temperature T[°C] 21.0 Signed
Discharge current [ [A] 308.0 document
Cut off voltage U [V/cell] 1.60

Nominal capacity (20°C) Chenn [Ah] 308.0 Page 48
Measured capacity (20.0°C) | C[Ah] 347.5

Ca20.0°c/ CNom [%] 112.8

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Discharge capacity cut of voltage of the measured 6 cells

Tes't Date Discharge Time Me?sured Temp. Ternp. corrected Capacity cacre |uatvi|us2 (vi|uss vy fusa v |uss vl uss vy

unit t{h} capacity C [Ah] | T{°C] | capacity to 20°C C[Ah] {  [%]
0 15.02.2017 1,139 350,9 21,0 347,5 112,8 1,128 | 1,573 ] 1,635 | 1,650 | 1,582 | 1,581 | 1,659
1 10.04.2017 1,266 389,8 26,2 367,4 119,3 1,193 | 1,587 | 1,612 | 1625 | 1,605 | 1,605 | 1,641
2 16.05.2017 1,260 388,1 25,5 367,8 115,4 1,184 | 1,605 | 1,604 | 1,620 | 1,599 | 1,607 | 1,640
3 20.06.2017 1,278 393,5 25,3 373,7 121,3 1,213 | 1,600 { 1,621 | 1615 | 1,602 | 1,605 | 1,632
4 25.07.2017 1,278 393,6 25,7 372,4 120,9 1,209 | 1,610 | 1,620 | 1,623 [ 1,604 | 1,600 [ 1,631
S 29.08.2017 1,250 385,1 25,1 366,4 119,0 1,180 | 1,604 | 1,620 | 1,608 | 1,610 | 1,607 | 1,627
6 05.10.2017 1,224 377,1 24,2 361,9 117,5 1,175 | 1,614 { 1,618 | 1,611 | 1,612 | 1,611 | 1,625
7 | 07.11.2017 1,240 381,8 24,9 364,0 1181 1,182 | 1,608 | 1,619 | 1,613 | 1,612 | 1,608 | 1,628
8 12.12.2017 1,224 3774 24,9 359,8 116,8 1,168 | 1,600 | 1,608 { 1,593 | 1,599 | 1,598 | 1,618
9 17.01.2018 1,217 375,2 25,0 357,3 116,0 1,160 | 1,601 { 1,605 [ 1,601 | 1,592 | 1,600 | 1,619
10 | 15.02.2018 1,224 377,1 25,3 358,1 116,3 1,163 | 1,584 | 1,606 | 1,598 | 1,557 | 1,604 | 1,629
11 | 27.03.2018 1,203 370,5 24,7 353,8 114,9 1,149 | 1,594 ] 1,601 j 1,593 | 1,606 | 1,596 | 1,628
12 | 08.05.2018 1,176 362,1 25,0 344,8 112,0 1,120 | 1,593 | 1,574 ] 1,581 { 1,623 | 1,612 | 1,635
13 12.06.2018 1,155 355,7 25,2 338,2 108,8 1,098 | 1,596 | 1,530 | 1,595 | 1,626 | 1,609 | 1,661
14 17.07.2018 1,072 330,2 25,0 314,5 102,1 1,021 | 1,619 | 1,432 | 1,638 | 1639 | 1,604 { 1,689
15 20.08.2018 0,995 306,5 25,4 290,8 94,4 0944 | 1,622 | 1,386 | 1,662 | 1,634 | 1,610 | 1,705
16 | 25.09.2018 0,846 260,7 24,2 250,2 81,2 0812 | 1,628 | 1,474 | 1,704 | 1,618 | 1,537 | 1,727
17 | 30.10.2018 0,778 239,7 25,0 228,3 74,1 0,741 [ 1,607 | 1,421 | 1,699 | 1,599 [ 1565 | 1,730
18 | 04.12.2018 0,695 214,1 24,7 204,5 66,4 0,664 | 1,604 | 1,476 | 1,709 | 1,600 | 1,564 | 1,724

Document Page 49

Test was started with Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

at 07.03.2017
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Charge retention test — 60896 - 11 clause 18

Capacity Test - C1o before Charge retention test

Date 07.03.2017

Batt. 5

Temperature T[°C] 21.1

Discharge current I [A] 54 .6

Cut off voltage U [V/cell] 1.80

Nominal capacity (20°C) Chenn [AB] 546.0 Signed
Measured capacity (20.0°C) | C[Ah] 588.5 document
Ca20.0°c/ Cnom [%] 107.8

Catg 20.0°c / Chom (%] 107.9 Page 52 + 53
Ca20 20.0°c/ Chom [%] 107.3

Ca21_20.0°c/ Chom (%] 108.3

Ca22_20.0°c/ Chom [%] 108.9

Ca23_200°c/ Cnom [%] 109.1

Ca24_20.0°c/ CNom [%] 108.6

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

Capacity Test - C1 after Charge retention test

Date 08.06.2017

Batt. 5

Temperature T[°C] 20.7

Discharge current [ [A] 54.6

Cut off voltage U [V/cell] 1.80

Nominal capacity (20°C) Chnenn [AN] 546.0 Signed
Measured capacity (20.0°C) | C[ARh] 569.9 document
Ca20.0:c / Com [%] 104.4

Ca19_200°c / Cnom [%] 104.0 Page 54 + 55
Ca20_20.0°c/ Cnom [%] 104.9

Ca21_20.0°c/ Ciom [%] 104.8

Ca22_20.0°c / Crvom [%] 104.1

Ca23 20.0°c / Chom [%] 104.3

Ca24_20.0°c/ Ciom [%] 105.5

Test was reviewed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)

v
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. C,'
Capacity loss: C = C“ ¢100%
with C, : 10 hour Initial capacity
with C" 10 hour capacity after 90 days self discharge
uU19 uU20 U21 U22 u23 u24
Ca (%] 107,9 | 107,3 | 108,3 | 108,9 | 109,1 | 108,6
Ca [%] 104,0 | 104,9 | 104,8 | 104,1 | 104,3 | 105,55
Cr (%] 96,4 97,8 96,8 95,5 95,6 97,1
Thus results in an average capacity decrease of 1.2% per month.
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Short circuit and D.C. internal resistance —
60896 — 11 clause 19

Type:

6 OPzS 300

Short circuit current [lsc]
and internal resistance

test [Ri]
Date 15.02.2017
Batt. 2
Temperature [°C] 223
Discharge current [A] l1= 4x 110 (128A)
t1=20s
5 min pause
I2= 20x 110 (640A)
t2=5s
Ri [mOhm] 0.569
ISC [A] 3480

Signed document

Page 57

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Type: 7 OPzS 490
Short circuit current [lsc]
and internal resistance
test [Ri]
Date 15.02.2017
Batt. 4
Temperature [°C] 22.2 Signed document
Discharge current [A] = 4x 110 (218.4 A) Page 59
t1i=20s
5 min pause
I2= 20x 110 (1092 A)
t=5s
Ri [mOhm] 0.437
ISC [A] 4504

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL. Maritime)
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Type: 6 OPzS 600
Short circuit current [lsc]
and internal resistance
test [Ri]
Date 15.02.2017
Batt. 11
Temperature [°C] 224 Signed document

Discharge current [A]

1= 4x 110 (274.2 A)
t1=20s

5 min pause
l2=20x 110 (1372 A)
t=56s

Page 61

Ri [mOhm]

ISC [A]

0.440

4495

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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Wilhelm Gilier

Type: 12 OPzS 1500

Short circuit current [Isc]
and internal resistance

test [Ri]
Date 07.04.2017
Batt. 13
Temperature [°C] 19.6 Signed document
Discharge current [A] li= 4x 110 (644 A) Page 63
t1=20s
5 min pause
2= 20x 110 (3220 A)
t2=56s
Ri [mOhm] 0.218
ISC [A] 9072

Test was witnessed by Mr. C. Hoppe (Surveyor, Essen Operation, DNV GL Maritime)
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