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double fiberDistance1;
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double principalStressMinor2;

double principalStressVonMises1;
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Name of Company / Name of Applicant

Name of Software

Certification Level

Certification No.

Manufacturer and Country of Manfacture :

Date of Certfication

Aditional Information

+ This cortificate has b dd

Korean Register(314-82.03300)

¥ FutureMain Co, Ltd.(1358648551)

+ KRHull Monitoring Syt for Ships Operain in Polar Waters 1000

© Level I

(Lewel 1 i higherthan el 2)

i 200464

Korean Register/Republic of Korea
FutureMain Co, Lid,/Republic of Korea

£ 2022. 10. 17
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Specification

Uniaxial Strain
with Temperature

Bi—axial Strain

In—plane Strain
with Temperature

Strain range +4000pm/m +4000pm/m +4000pm/m
Accuracy
2 2 -
(with LS FBGA) pm/m pm/m
Orientation of I
, - - 0°-45°-90
strain sensor
Temperature range [-65,70]C [-165,70]C [-165,70]C
Frequency range
; 0-680Hz 0-680Hz -
(with LS FBGA)
, Built=in temperature Built=in temperature
Temperature compensation -
sensor sensor
Size (mm) 140x222x18 140x222x18 140x200
ndoor/outdoor
indoor/outdoor ndoor/outdoor metal free
Cabl metal free metal free (std black sheath)
able
(std black sheath) (std black sheath) steel braid
low smoke, no halogen low smoke, no halogen available(black sheath)
low smoke, no halogen
Wavelength [1528,1563]mm [1535,1570]mm [1528,1563]mm
Grating reflectivity >80% >80% >80%
Insertion loss (typical) 1dB 1dB 1.5dB
Insertion loss (max) 1.50dB 1.50dB 2.0dB
Model m25 | m17 | mo06
Acceleration range +20m/s2
Accuracy (with LS FBGA) +0.1m/s2 [ +0.2m/s2 [ +£0.1m/s2
Temperature range [-25,70]TC
Wide temperature (-wt) [-65,70]C
Frequency range
) 0.01-100Hz 0.01-100Hz 0.01-5Hz
(with LS FBGA)

Temperature compensation

Digital high—-pass filtering, f > 0.01Hz

Size(mm) 127x81x57
Mounting Screws
Enclosure material AlSi—alloy
indoor/outdoor
Cable metal free
low smoke, no halogen
Wavelength [1525,1565]nm
Grating reflectivity >80%
Insertion loss (typical) 1dB
Insertion loss (max) 1.50dB

F._"_-

w
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<Joint Probability of Ice Thickness and Flexural Strength>

lce Thickness Flexural Strength (MPa)

(m) 0-018 [0.18-036] 036054 | 054072 | 0.72-090
0-0318 [646E-03| 266E-02 | 1.04E01 | 132E01 | 687E03
0.318-0.636 | 6.60E-03| 2.72E-02 | 1.06E-01 | 135E01 | 702E-03
0.636-0955 | 3.91E-03| 1.61E-02 | 630E02 | B01E02 | 416E-03
0.955-1.273 | 231E-03] 953E-03 | 373E02 | 474E02 | 246E-03
1.273-1591 [ 143E-03| 5.89E-03 | 231E-02 | 293E-02 | 152E-03
1591- 1909 [924E-04] 380E-03 | 149E-02 | 189E-02 | 9.B3ED4
1.909-2227 |649E-04| 255E-03 | 998E-03 | 127E-02 | 6.58ED4
2227-2546 |4 28E04| 1.76E03 | 6.90E-03 | B76E-03 | 455E-04
2546-2864 |303E04| 125603 4389E-03 | 622603 | 323E04
2864-3182 |220E04| 907E-04 | 355E-03 | 451E-03 | 234E04
3.182-350 |16IE04| 671E04 | 263E-03 | 334E-03 | 173E04

<Joint Probability of Ice Thickness and Ship Speed>

lce Thickness Ship Speed (knot)
(m) 0-422 | 422-844 |8 441266 | 1266-16.88 | 16.88-21 10
00318 [467E-02| 3.06E-02 | 6.26E02 | 7.70E02 | 5B87E02
03180636 [477E-02| 3 13E-02 | 640E-02 | 795E-02 | 600E-02
0.636-0.955 | 283E-02 | 1.85E-02 | 3.79E-02 4 TOE-02 3 55E-02
0.955-1.273 | 1.67TE-02 | 1.10E-02 | 2 24E-02 2 T9E-02 2 10E-02
1.273-1691 | 1.04E-02 | 6.78E-03 | 1.39E-02 1.72E-02 1.30E-02
1.591-1.909 | 6.68E-03 | 4 3BE-03 | 8. 95E-03 1.11E-02 8 40E-03
1.909-2 227 |4 48E-03| 293E-03 | 6.00E-03 T 45E-03 5 63E-03
22272546 | 3.09E-03 | 203E-03 | 4 14E-03 5.165E-03 ‘3.88E-03
2546-2 864 | 2 20E-03 14¢E-ﬂi 2.94E-03 3.65E-03 2 76E-03
2.864-3.182 [ 1.59E-03 | 1.04E-03 | 213E-03 | 2.65E-03 2.00E-03
3182350 | 1.18E-03| 7.72E04 | 1.58E-03 | 196E-03 14BE-03
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Cryogenic Temperature Strain Gauge
) CFLA-3-350-11-6FA-1 | Single Axis
Strain Gauge
LT 3mm Length
350 Ohms(£0.3%)
DAQ Chassis
. 31/0 boards
DAQ Chassis DNA-PPC5 Stream data over Ethernet
8-channel,18-bit, 1 kS/s per channel,
strain gage input board
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DAQ Module
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Case Month Day Hour Min AR A|ZF of A A|ZH

1 7 26 22 0 17 13.37

2 7 27 11 0 13 12.42

3 7 28 22 50 35.83 18.62

4 7 29 17 0 18.16 10.71

5 7 31 7 50 38.83 48.98

6 7 31 23 0 15.16 17.62

7 8 1 22 30 23.5 18.78

8 8 2 10 40 12.16 18.82

9 8 2 23 20 12.66 13.48

10 8 3 13 5 13.75 15.73

11 8 4 4 40 15.58 8.15

12 8 4 21 0 16.33 12.19

13 8 6 5 43 32.72 12.61

14 8 7 8 40 26.95 13.53

15 8 7 19 0 10.33 7.39

16 8 11 16 36 93.6 22.25

17 8 12 4 53 12.28 5.32

18 8 12 22 30 17.62 9.02

19 8 13 13 42 15.2 12.33

20 8 14 1 45 12.05 9.76

21 8 14 12 40 10.92 10.82

22 8 15 5 40 17 17.12

23 8 16 0 2 18.36 13.6
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