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1. Overview

1.1. Introduction

The Equipment Under Test (EUT), as described within this document, was submitted
for Vibration and Shock testing as agreed with the customer.

1.2. Objective

The purpose of the test was to verify the performance of the equipment when
subjected to vibration and shock tests as requested and listed in section 2 Test
Summary.

1.3. Product Modifications
None to samples submitted.

1.4. Conclusion
The EUT met the performance criteria defined in section 2 Test Summary.
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2. Test Summary

2.1. Summary
The EUT was tested to extended vibration tests and shock tests as defined below.

The EUT met the performance requirements when subjected to the vibration test of
EN 60945:2000 but with the sweep rate reduced to 0.2 octaves per minute and with
the EUT operational throughout the test.

The results showed no resonances, so in each orientation the EUT was subjected to a
2 hour vibration test at 30Hz., 7m/sec, in accordance with EN 60945. The EUT met
the performance requirements throughout the resonance test.

The EUT met the performance requirements before and after subjection to a shock
test consisting of three vertical half sine wave shocks with duration 25msecs and peak
acceleration 100m/s2.

2.2. Performance criteria

The EUT was monitored to verify reception of position reports from an approved
Class A AIS transponder. The Class A transponder was monitored to verify reception
of position reports from the EUT according to the nominal schedule.
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3. Equipment and Test Details

3.1. General
EUT: Class B Automatic Identification System (AIS) Transponder
Manufacturer: Sevenstar Electronics Ltd
Model: SeaTraceR, S/N 287010
Customer: Mr Colin Watts
Sevenstar Electronics Ltd
7 Richards Close
Wootton Bassett
Wilts SN4 7LE
Tel: 01793 852829
Test date(s): June 5-14 2007
Measurement site: ~ Sartech Engineering Ltd
13 Trowers Way
Holmethorpe Industrial Estate
Redhill, Surrey RH1 2LH

3.2. EUT Description

The EUT is an AIS Transponder for maritime use. The AIS Transponder transmits
and receives position, bearing and other key data from surrounding shipping fitted
with a similar AIS Transponder. The AIS Transponder is also fitted with a GPS
receiver to give its own position. The AIS data is transposed into electronic nautical
charts to provide key information on surrounding shipping.

3.3. EUT Support

12V power supply Manson Model EP-603, s/n 6035908
GPS antenna SM-66, s/n 7094123

24V power supply EHQ Model PS3003L, s/n 10001
McMurdo MT-1 Display (VDU) , s/n 89072013

McMurdo MT-1 Class A Transponder, s/n 89072013
Toshiba Laptop PC, model T8200, S/N 61287094G

120dB attenuator

Data communication USB to Serial Interface, s/n VT130200
ACE Technology GA-1575N GPS Antenna, s/n 04000251

3.4. EUT Test Exerciser

The Toshiba PC continuously monitored the activity of the Class B AIS Transponder
over the RS232 and RS422 interface. Once every 180 seconds the message changed to
indicate a transmission had occurred. The McMurdo MT-1 VDU displayed a message
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had been received from the Class B AIS Transponder and displayed a counter in
seconds for the time to the next message; the count between each message was 180
seconds. The Toshiba PC and the MT-1 VDU were monitored for data interruption or
unintended transmissions.

3.5.  EUT Test Configuration

RS232/RS422
EUT GPS
ANTENNA
12v PSU
CONTROL > SHAKER
120dB
attenu
ator
MT-1 4
Transponder GPS
ANTENNA
| L
L1 LAPTOPPC MT-1 VDU 24V PSU

Note: GPS antennas sited outside on extension cables.

LN Report No. VS/SEV4/07/1 Page 6 of 44

9001 : 2000



3.6. Environmental test conditions
Normal office conditions. Ambient temperature 20-25 degC.

3.7. Vibration and shock test equipment

Manufacturer | Model Serial Description Calibration
Number status

LDS V830-185 SP9184-005 Air Cooled N/A
Vibrator

LDS SPAK32K SP9184-0071 32kwW N/A
Amplifier

Dactron Comet 12107947 Shaker Control | Calibrated

COM200 System

PCB 353B34 108267 Control Calibrated
accelerometer

PCB 353B03 108361 Monitor Calibrated
accelerometer

Beng ePC408006UK | 5K81567 PC N/A

LN Report No. VS/SEV4/07/1 Page 7 of 44
1509001 : 2000




4. Vibration and Shock Results

Note: Due to occasional transients picked up by the accelerometers, the system
automatically paused the test several times during some of the following runs. In
each case, testing was resumed by user input.

4.1. EN60945:2000 Para 8.7Swept Sine Test
Test1
DUT : Sea Tracer Sartech 2 123456002
Serial Number : 287010
Test Protocol : Marine Spec (0.2oct/min)
Orientation : Front facing - horizontal
Notes : Test 1
Ambient Temp. : 21.8

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 12:16:58, Tuesday, June 05, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak) = SOURCE DESCRIPTION
12:16:58, Jun 05, 07 0.00 User Command Start the Test

00:00:02 2.00 Controller Start a new sweep/dwell entry

12:17:07, Jun 05, 07 2.00 0.006/0.016 gn Controller Sweep 1 at this entry
12:17:07, Jun 05, 07 2.00 0.006/0.016 gn Controller RMS low,

12:17:07, Jun 05, 07 2.00  0.006/0.016 gn Controller Paused in scheduled test
12:17:08, Jun 05, 07 2.00 User Command Resume the Drive output
00:00:10 2.00 Controller Start a new sweep/dwell entry

12:45:37, Jun 05, 07 100.00 0.713/0.714 gn Controller Sweep 2 at this entry
13:09:14, Jun 05, 07 3.75  0.022/0.056 gn Controller RMS low,

13:09:14, Jun 05, 07 3.75 0.022/0.056 gn Controller Paused in scheduled test
13:09:41, Jun 05, 07 3.75 User Command Resume the Drive output
00:52:43 3.75 Controller Start a new sweep/dwell entry

13:14:18, Jun 05, 07 2.00 Controller ‘control(f),drive(f)," Saved Signals
13:14:18, Jun 05, 07 2.00 Controller All Panes saved to the disk.
13:14:20, Jun 05, 07 0.00 0.017/0.016 gn Controller End of Test

13:14:20, Jun 05, 07 0.00 Full level elapsed 00:56:30

13:14:20, Jun 05, 07 0.00 Full level elapsed sine cycles: 84925.0
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an
39.8107

profile(f)
high-abort(f)

low-abort(f)
high-alarm(f)

10.0000

low-alarm(f)

1.0000 input2(f):
Peak = 0.040 gn

control(f)

0.1000 ]

0.0100

0.0032
2.00 10.00 100.00
Frequency (Hz)

Result: EUT performed normally throughout the test.

Test 2

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec (0.2oct/min)
Orientation : Left facing - horizontal

Notes : Test 2

Ambient Temp. : 22.3

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log ~ 09:53:15, Thursday, June 07, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak) = SOURCE DESCRIPTION
09:53:15, Jun 07, 07 0.00 User Command  Start the Test

09:53:17, Jun 07, 07 0.00 Controller Demand level changed

00:00:02 2.00 Controller Start a new sweep/dwell entry

09:53:24, Jun 07, 07 2.00 0.006/0.016 gn Controller Sweep 1 at this entry
09:53:24, Jun 07, 07 2.00 0.006/0.016 gn Controller RMS low,

09:53:24, Jun 07, 07 2.00 0.006/0.016 gn Controller Paused in scheduled test
09:53:25, Jun 07, 07 2.00 User Command Resume the Drive output
00:00:10 2.00 Controller Start a new sweep/dwell entry

10:21:56, Jun 07, 07 100.00 0.716/0.714 gn Controller Sweep 2 at this entry
10:45:34, Jun 07, 07 3.75 0.021/0.056 gn Controller RMS low,
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10:45:34, Jun 07, 07 3.75 0.021/0.056 gn Controller Paused in scheduled test

10:45:35, Jun 07, 07 3.75 User Command Resume the Drive output
00:52:20 3.75 Controller Start a new sweep/dwell entry
10:50:12, Jun 07, 07 2.00 Controller All Panes saved to the disk.
10:50:12, Jun 07, 07 2.00 Controller ‘control(f),drive(f)," Saved Signals
10:50:14, Jun 07, 07 0.00 0.016/0.016 gn Controller End of Test
10:50:14, Jun 07, 07 0.00 Full level elapsed 00:56:30
10:50:14, Jun 07, 07 0.00 Full level elapsed sine cycles: 84925.0
an
39.8107
profile(f)
10.0000 high-abort( _
low-abort(f
high-alarm(f)
low-alarm(f)
1.0000 input2(f):
Peak = 0.034 gn
control(f)
0.1000 o
§e
0.0100
0.0032
2.00 10.00 100.00
Frequency (Hz)
Result: EUT performed normally throughout the test.
Test 3
DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010
Test Protocol : Marine Spec (0.2oct/min)
Orientation : LH facing - LH side to top
Notes : Test 3
Ambient Temp. : 22.7
Dactron Dual DSP Shaker Control System
Swept Sine Test Run Log 09:52:26, Tuesday, June 12, 2007
ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
09:52:26, Jun 12, 07 0.00 User Command Start the Test
09:52:28, Jun 12, 07 0.00 Controller Demand level changed
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00:00:02 2.00

09:52:35, Jun 12, 07
09:52:35, Jun 12, 07
09:52:35, Jun 12, 07
09:52:37, Jun 12, 07
00:00:11 2.00

10:21:09, Jun 12, 07

Controller

2.00
2.00
2.00
2.00

0.006/ 0.016 gn Controller
0.006/ 0.016 gn Controller
0.006/ 0.016 gn Controller

Controller

100.00 0.727/0.714 gn Controller

Start a new sweep/dwell entry

Sweep 1 at this entry
RMS low,

Paused in scheduled test
User Command Resume the Drive output

Start a new sweep/dwell entry

Sweep 2 at this entry

10:44:46, Jun 12, 07 3.75  0.022/0.056 gn Controller RMS low,
10:44:46, Jun 12, 07 3.75  0.022/0.056 gn Controller Paused in scheduled test
10:47:11, Jun 12, 07 3.75 User Command Resume the Drive output
00:54:45 3.75 Controller Start a new sweep/dwell entry
10:51:48, Jun 12, 07 2.00 Controller All Panes saved to the disk.
10:51:48, Jun 12, 07 2.00 Controller ‘control(f),drive(f)," Saved Signals
10:51:50, Jun 12, 07 0.00 0.015/0.016 gn Controller End of Test
10:51:50, Jun 12, 07 0.00 Full level elapsed 00:56:30
10:51:50, Jun 12, 07 0.00 Full level elapsed sine cycles: 84925.0
an
39.8107
profile(f)
10.0000 high-abort(?) _
low-abort(f]
high-alarm(f)
low-alarm(f)
1.0000 input2(f):
Peak = 0.033 gn
control(f)
i
0.1000
q / E
o
0.0100
0.0032
2.00 10.00 100.00
Frequency (Hz)

Result: EUT performed normally throughout the test.

Test4

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec (0.2oct/min)
Orientation : Front facing - LH side to top
Notes : Test 4

Ambient Temp. : 26.3
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Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 13:35:26, Tuesday, June 12, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
13:35:26, Jun 12, 07 0.00 User Command Start the Test
00:00:02 2.00 Controller Start a new sweep/dwell entry
13:35:32, Jun 12, 07 2.00 0.002/0.016 gn Controller open,
13:35:32, Jun 12, 07 2.00 0.002/0.016 gn Controller Paused in scheduled test
13:35:38, Jun 12, 07 2.00 User Command Resume the Drive output
00:00:12 2.00 Controller Start a new sweep/dwell entry
13:35:41, Jun 12, 07 2.00 0.003/0.016 gn Controller Sweep 1 at this entry
14:04:10, Jun 12, 07 100.00 0.720/0.714 gn Controller Sweep 2 at this entry
14:27:47, Jun 12, 07 3.75  0.024/0.056 gn Controller RMS low,
14:27:47, Jun 12, 07 3.75 0.024/0.056 gn Controller Paused in scheduled test
14:29:01, Jun 12, 07 3.75 User Command Resume the Drive output
00:53:35 3.75 Controller Start a new sweep/dwell entry
14:33:38, Jun 12, 07 2.00 Controller ‘control(f),drive(f),’ Saved Signals
14:33:38, Jun 12, 07 2.00 Controller All Panes saved to the disk.
14:33:40, Jun 12, 07 0.00 0.017/0.016 gn Controller End of Test
14:33:40, Jun 12, 07 0.00 Full level elapsed 00:56:30
14:33:40, Jun 12, 07 0.00 Full level elapsed sine cycles: 84925.0
gn
39.8107
profile(f)
10.0000 high-abort(f
low-abort(f
high-alarm(f)
low-alarm(f)
1.0000 input2(f):
= Peak = 0.053 gn
> control(f)
0.1000 i
0.0100
0.0032
2.00 10.00 100.00

Frequency (Hz)

Result: EUT performed normally throughout the test.
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Test5

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec (0.2oct/min)
Orientation : Front facing down - top to front
Notes : Test 5

Ambient Temp. : 21.9

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 08:41:05, Thursday, June 14, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
08:41:05, Jun 14, 07 0.00 User Command Start the Test

00:00:03 2.00 Controller Start a new sweep/dwell entry

08:41:15, Jun 14, 07 2.00  0.006/0.016 gn Controller Sweep 1 at this entry
08:41:15, Jun 14, 07 2.00 0.006/0.016 gn Controller RMS low,

08:41:15, Jun 14, 07 2.00  0.006/0.016 gn Controller Paused in scheduled test
08:41:16, Jun 14, 07 2.00 User Command Resume the Drive output
00:00:11 2.00 Controller Start a new sweep/dwell entry

09:09:44, Jun 14, 07 99.99 0.714/0.714 gn Controller Sweep 2 at this entry
09:33:21, Jun 14, 07 3.75  0.055/0.056 gn Controller open,

09:33:21, Jun 14, 07 3.75  0.055/0.056 gn Controller Paused in scheduled test
09:33:52, Jun 14, 07 3.75 User Command Resume the Drive output
00:52:47 3.75 Controller Start a new sweep/dwell entry

09:38:30, Jun 14, 07 2.00 Controller ‘control(f),drive(f),’ Saved Signals
09:38:30, Jun 14, 07 2.00 Controller All Panes saved to the disk.
09:38:32, Jun 14, 07 0.00 0.016/0.016 gn Controller End of Test

09:38:32, Jun 14, 07 0.00 Full level elapsed 00:56:30

09:38:32, Jun 14, 07 0.00 Full level elapsed sine cycles: 84925.0
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an
39.8107

profile(f)

10,0000 high-abort(f
low-abort(f)
high-alarm(f)
low-alarm(f)

1.0000 — input2(f):

Peak = 0.051 gn
S control(f)
0.1000 i
o
[
0.0100
0.0032
2.00 10.00 100.00
Frequency (Hz)

Result: EUT performed normally throughout the test.
Test 6
DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010
Test Protocol : Marine Spec (0.2oct/min)
Orientation : Font facing down - top to RH side
Notes : Test 6
Ambient Temp. : 25.7
Dactron Dual DSP Shaker Control System
Swept Sine Test Run Log 12:07:10, Thursday, June 14, 2007
ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
12:07:10, Jun 14, 07 0.00 User Command Start the Test
00:00:03 2.00 Controller Start a new sweep/dwell entry
12:07:20, Jun 14, 07 2.00  0.004/0.016 gn Controller Sweep 1 at this entry
12:07:20, Jun 14, 07 2.00  0.004/0.016 gn Controller RMS low,
12:07:20, Jun 14, 07 2.00 0.004/0.016 gn Controller Paused in scheduled test
12:07:21, Jun 14, 07 2.00 User Command Resume the Drive output
00:00:11 2.00 Controller Start a new sweep/dwell entry
12:07:27, Jun 14, 07 2.01  0.008/0.016 gn Controller RMS low,
12:07:27, Jun 14, 07 2.01  0.008/0.016 gn Controller Paused in scheduled test
12:07:30, Jun 14, 07 2.01 User Command Resume the Drive output
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00:00:20 2.01 Controller Start a new sweep/dwell entry

12:35:59, Jun 14, 07 99.99 0.712/0.714 gn Controller Sweep 2 at this entry
12:59:36, Jun 14, 07 3.75 0.056/0.056 gn Controller open,
12:59:36, Jun 14, 07 3.75  0.056/0.056 gn Controller Paused in scheduled test
13:05:13, Jun 14, 07 3.75 User Command Resume the Drive output
00:58:03 3.75 Controller Start a new sweep/dwell entry
13:09:49, Jun 14, 07 2.00 Controller ‘control(f),drive(f)," Saved Signals
13:09:49, Jun 14, 07 2.00 Controller All Panes saved to the disk.
13:09:51, Jun 14, 07 0.00 0.015/0.016 gn Controller End of Test
13:09:51, Jun 14, 07 0.00 Full level elapsed 00:56:30
13:09:51, Jun 14, 07 0.00 Full level elapsed sine cycles: 84925.1
gn
39.8107
profile(f)
10.0000 high-abort(f
low-abort(f
high-alarm(f)
low-alarm(f)
1.0000 input2(f):
Peak = 0.037 gn
control(f)
0.1000 i o
0.0100
0.0032
2.00 10.00 100.00

Frequency (Hz)

Result: EUT performed normally throughout the test.

4.2. 30Hz 2Hr Resonance Tests

Test 1

DUT : Sea Tracer Sartech 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec 30Hz 2H test
Orientation : Front facing - horizontal
Notes : Test 1

Ambient Temp. : 25.2

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 14:15:26, Tuesday, June 05, 2007
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ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak) = SOURCE DESCRIPTION

14:15:26, Jun 05, 07 0.00 User Command  Start the Test
00:00:03 5.00 Controller Start a new sweep/dwell entry
14:15:34, Jun 05, 07 5.00 0.069/0.101 gn Controller Sweep 1 at this entry
14:15:34, Jun 05, 07 5.09 0.057/0.103 gn Controller Paused in scheduled test
14:15:37, Jun 05, 07 5.09 User Command Resume the Drive output
00:00:11 5.09 Controller Start a new sweep/dwell entry
15:53:34, Jun 05, 07 30.00 0.899/0.714 gn Controller open,
15:53:34, Jun 05, 07 30.00 0.899/0.714 gn Controller Paused in scheduled test
15:54:53, Jun 05, 07 30.00 User Command Resume the Drive output
01:39:27 30.00 Controller Start a new sweep/dwell entry
16:18:10, Jun 05, 07 5.03 Controller ‘control(f),drive(f)," Saved Signals
16:18:10, Jun 05, 07 5.03 Controller All Panes saved to the disk.
16:18:12, Jun 05, 07 0.00 0.099/0.101 gn Controller End of Test
16:18:12, Jun 05, 07 0.00 Full level elapsed 02:01:02
16:18:12, Jun 05, 07 0.00 Full level elapsed sine cycles: 216843.8
an
39.8107
profile(f)
10,0000 high-abort(f
low-abort(f]
high-alarm(f)
low-alarm(f)
1.0000 input2(f):
7 Peak = 0.104 gn
control(f)
0.1000
0.0100
0.0032
2.00 10.00 100.00
Frequency (Hz)

Result: EUT performed normally throughout the test.

Test 2

DUT : Sea Tracer Sartech 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec 30Hz 2H test
Orientation : Left facing - horizontal
Notes : Test 2

Ambient Temp. : 24.6
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Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 10:55:18, Thursday, June 07, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
10:55:18, Jun 07, 07 0.00 User Command Start the Test
00:00:02 5.00 Controller Start a new sweep/dwell entry
10:55:26, Jun 07, 07 5.02  0.085/0.101 gn Controller Sweep 1 at this entry
10:55:27, Jun 07, 07 5.48 0.051/0.120 gn Controller Paused in scheduled test
10:55:30, Jun 07, 07 5.49 User Command Resume the Drive output
00:00:12 5.49 Controller Start a new sweep/dwell entry
12:56:41, Jun 07, 07 5.03 Controller ‘control(f),drive(f)," Saved Signals
12:56:41, Jun 07, 07 5.03 Controller All Panes saved to the disk.
12:56:41, Jun 07, 07 0.00 0.072/0.101 gn Controller End of Test
12:56:41, Jun 07, 07 0.00 Full level elapsed 02:01:02
12:56:41, Jun 07, 07 0.00 Full level elapsed sine cycles: 216842.7
gn
39.8107
profile(f)
10,0000 high-abort(f
low-abort(f)
high-alarm(f)
low-alarm(f)
1.0000 input2(f):
Peak = 0.077 gn
control(f)
0.1000 //
0.0100
0.0032
2.00 10.00 100.00

Frequency (Hz)

Result: EUT performed normally throughout the test.

Test 3

DUT : Sea Tracer Sartech 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec 30Hz 2H test

Orientation : LH facing - LH side to top
Notes : Test 3
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Ambient Temp. : 24.2

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 10:55:09, Tuesday, June 12, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
10:55:09, Jun 12, 07 0.00 User Command Start the Test
00:00:02 5.00 Controller Start a new sweep/dwell entry
10:55:15, Jun 12, 07 5.00 0.055/0.003 gn Controller open,
10:55:15, Jun 12, 07 5.00 0.055/0.003 gn Controller Paused in scheduled test
10:55:16, Jun 12, 07 5.00 User Command Resume the Drive output
00:00:07 5.00 Controller Start a new sweep/dwell entry
10:55:17, Jun 12, 07 5.00 0.048/0.101 gn Controller Sweep 1 at this entry
12:56:24, Jun 12, 07 5.04 Controller ‘control(f),drive(f)," Saved Signals
12:56:24, Jun 12, 07 5.04 Controller All Panes saved to the disk.
12:56:25, Jun 12, 07 0.00 0.102/0.101 gn Controller End of Test
12:56:25, Jun 12, 07 0.00 Full level elapsed 02:01:02
12:56:25, Jun 12, 07 0.00 Full level elapsed sine cycles: 216843.8
gn
39.8107
profile(f)
10,0000 high-abort(f
low-abort(f)
high-alarm(f)
low-alarm(f)
1.0000 _ input2(f):
Peak = 0.116 gn
control(f)
0.1000
0.0100
0.0032
2.00 10.00 100.00

Frequency (Hz)

Result: EUT performed normally throughout the test.

Test4

DUT : Sea Tracer Sartech 2 123456002
Serial Number : 287010

Test Protocol : Marine Spec 30Hz 2H test
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Orientation : LH facing front - LH side to top
Notes : Test 4

Ambient Temp. : 26.5

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 14:34:34, Tuesday, June 12, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
14:34:34, Jun 12, 07 0.00 User Command Start the Test
00:00:02 5.00 Controller Start a new sweep/dwell entry
14:34:39, Jun 12, 07 5.00 0.053/0.004 gn Controller open,
14:34:39, Jun 12, 07 5.00 0.053/0.004 gn Controller Paused in scheduled test
14:34:42, Jun 12, 07 5.00 User Command Resume the Drive output
00:00:08 5.00 Controller Start a new sweep/dwell entry
14:34:43, Jun 12, 07 5.00 0.044/0.101 gn Controller Sweep 1 at this entry
16:26:39, Jun 12, 07 30.00 0.920/0.714 gn Controller open,
16:26:39, Jun 12, 07 30.00 0.920/0.714 gn Controller Paused in scheduled test
16:27:44, Jun 12, 07 30.00 User Command Resume the Drive output
01:53:10 30.00 Controller Start a new sweep/dwell entry
16:36:57, Jun 12, 07 5.01 Controller ‘control(f),drive(f)," Saved Signals
16:36:57, Jun 12, 07 5.01 Controller All Panes saved to the disk.
16:36:58, Jun 12, 07 0.00  0.098/0.101 gn Controller End of Test
16:36:58, Jun 12, 07 0.00 Full level elapsed 02:01:02
16:36:58, Jun 12, 07 0.00 Full level elapsed sine cycles: 216843.8
gn
39.8107
profile(f)
10,0000 high-abort(f
low-abort(f)
high-alarm(f)
low-alarm(f)
1.0000 — input2(f):
Peak = 0.122 gn
control(f)
g
0.1000
0.0100
0.0032
2.00 10.00 100.00

Frequency (Hz)

Result: EUT performed normally throughout the test.
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Test5

DUT : Sea Tracer Sartech 2 123456002

Serial Number : 287010

Test Protocol : Marine Spec 30Hz 2H test
Orientation : Front facing down - top facing front
Notes : Test 5

Ambient Temp. : 26.5

Dactron Dual DSP Shaker Control System

Swept Sine Test Run Log 09:41:42, Thursday, June 14, 2007

ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak) = SOURCE DESCRIPTION

09:41:42, Jun 14, 07 0.00 User Command  Start the Test

00:00:03 5.00 Controller Start a new sweep/dwell entry

09:41:48, Jun 14, 07 5.00 0.061/0.003 gn Controller open,

09:41:48, Jun 14, 07 5.00 0.061/0.003 gn Controller Paused in scheduled test
09:41:50, Jun 14, 07 5.00 User Command Resume the Drive output
00:00:08 5.00 Controller Start a new sweep/dwell entry

09:41:51, Jun 14, 07 5.00 0.055/0.101 gn Controller Sweep 1 at this entry
09:51:00, Jun 14, 07 30.00 0.870/0.714 gn Controller open,

09:51:00, Jun 14, 07 30.00 0.870/0.714 gn Controller Paused in scheduled test
10:01:58, Jun 14, 07 30.00 User Command Resume the Drive output
00:20:16 30.00 Controller Start a new sweep/dwell entry

11:54:08, Jun 14, 07

5.04 Controller

‘control(f),drive(f)," Saved Signals

11:54:08, Jun 14, 07 5.04 Controller All Panes saved to the disk.
11:54:09, Jun 14, 07 0.00 0.100/0.101 gn Controller End of Test

11:54:09, Jun 14, 07 0.00 Full level elapsed 02:01:02

11:54:09, Jun 14, 07 0.00 Full level elapsed sine cycles: 216843.8

v
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an
39.8107

profile(f)

10,0000 high-abort(f
low-abort(f)
high-alarm(f)
low-alarm(f)

o 2 ~ Pesle~ 0,106 gn
control(f)
0.1000
0.0100
0.00322'00 1000 10000
Frequency (Hz)
Result: EUT performed normally throughout the test.
Test 6
DUT : Sea Tracer Sartech 2 123456002
Serial Number : 287010
Test Protocol : Marine Spec 30Hz 2H test
Orientation : Front facing down - top to RH side
Notes : Test 6
Ambient Temp. : 26.6
Dactron Dual DSP Shaker Control System
Swept Sine Test Run Log 13:11:00, Thursday, June 14, 2007
ENTRY TIME FREQ(Hz) CTL/DEMAND(Peak)  SOURCE DESCRIPTION
13:11:00, Jun 14, 07 0.00 User Command Start the Test
00:00:02 5.00 Controller Start a new sweep/dwell entry
13:11:05, Jun 14, 07 5.00 0.057/0.003 gn Controller Paused in scheduled test
13:11:07, Jun 14, 07 5.00 User Command Resume the Drive output
00:00:07 5.00 Controller Start a new sweep/dwell entry
13:11:09, Jun 14, 07 5.00 0.047/0.101 gn Controller Sweep 1 at this entry
15:12:16, Jun 14, 07 5.02 Controller All Panes saved to the disk.
15:12:16, Jun 14, 07 5.02  Controller ‘control(f),drive(f),' Saved Signals
15:12:17, Jun 14, 07 0.00  0.095/0.101 gn Controller End of Test
15:12:17, Jun 14, 07 0.00 Full level elapsed 02:01:02
15:12:17, Jun 14, 07 0.00 Full level elapsed sine cycles: 216843.8
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gn
39.8107

profile(f)
high-abort(f)
10.0000

low-abort(f)
high-alarm(f)
low-alarm(f)

1.0000 input2(f):
Peak =0.118 gn
control(f)

0.1000

0.0100

0.0032

2.00 10.00 100.00

Frequency (Hz)

Result: EUT performed normally throughout the test.




4.3. Half sine wave shock test

Test1

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010

Test Protocol : 100m/s2 half sine 25ms
Orientation : Front facing - horizontal

Notes : Test 1

Ambient temp. : 21.9

Dactron Dual DSP Shaker Control System

Classical Shock Test Run Log 09:32:21, Thursday, June 07, 2007

ENTRY TIME LEVEL CTL/DEMAND(Peak) = SOURCE DESCRIPTION
/ELAPSED
09:32:21,Jun 07,07/ 0  0.00 % User Command  Start the Test
09:32:26,Jun 07,07/ 1  18.10 % 2.023/ 4.476 gn Controller Running in pre-test
09:32:28, Jun 07,07/ 2 40.00 % 3.908/ 4.476 gn Controller
09:32:29, Jun 07,07/ 3  40.00 % 4.352/ 4.476 gn Controller
09:32:31,Jun 07,07/ 4  40.00 % 4.464/ 4.476 gn Controller System paused after pre-test
09:32:36, Jun 07,07/ 4 40.00 % User Command Run Scheduled Test
09:32:38,Jun 07,07/ 5 50.00 % 5.567/5.595 gn Controller Running in scheduled test
09:32:39, Jun 07,07/ 6 50.00 % 5.566/ 5.595 gn Controller
09:32:41,Jun 07,07/ 7 75.00 % 8.023/ 8.392 gn Controller
09:32:42, Jun 07,07/ 8 100.00 % 9.577/11.190 gn Controller
09:32:44, Jun 07,07/ 9 100.00 % 10.199/11.190 gn Controller
09:32:45, Jun 07, 07/ 10 100.00 % 10.815/11.190 gn Controller
09:32:45, Jun 07, 07 100.00 % Controller ‘control(t),drive(t),' Saved Signals
09:32:45, Jun 07, 07/ 10 100.00 % Controller All Panes saved to the disk.
09:32:46, Jun 07, 07/ 10 100.00 % 10.815/11.190 gn Controller End of Test
09:32:46, Jun 07, 07/ 10 100.00 % Full level elapsed 3
09:32:46, Jun 07, 07/ 10 100.00 % Total elapsed 10
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an
15.0000

14.0000 profile(t)
13.0000 / high-abort(t
12.0000
11.0000 / \\ low-abort(t)
10.0000 ///\\ \ input2(t):

9.0000 Peak =10.943 gn
8.0000 [/ \\ ) )
/// \\\ inputl(t):

7.0000 Peak = 10.815 gn
I |
0000 /// \\\ control(t)
(/Em\
50000 []] I\
> 0000 I/ \\|
1.0000 // \\\

0 / \
-1.0000 = / \\’\ L
-2.0000 / \
-3.0000 \n
-4.0000
-4.8000

-0.06 -0.04 -0.03 -0.01 0 0.01 0.03 0.04 0.06 0.08 0.09

Time (Seconds)

Result: EUT performed normally before and after shock test

Test 2

DUT : Sea Tracer Sartech Test 2 123456002

Serial Number : 287010

Test Protocol : 100m/s2 half sine 25ms

Orientation : Left facing - horizontal

Notes : Test 2

Ambient temp. : 24.4

Dactron Dual DSP Shaker Control System

Classical Shock Test Run Log 13:00:03, Thursday, June 07, 2007

ENTRY TIME LEVEL CTL/DEMAND(Peak) SOURCE DESCRIPTION

IELAPSED

13:00:03, Jun 07, 07/
13:00:08, Jun 07, 07/
13:00:10, Jun 07, 07/
13:00:11, Jun 07, 07/
13:00:13, Jun 07, 07/
13:00:18, Jun 07, 07/
13:00:20, Jun 07, 07/
13:00:22, Jun 07, 07/
13:00:23, Jun 07, 07/
13:00:25, Jun 07, 07/
13:00:26, Jun 07, 07/

v
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0.00 %
18.12 % 2.026/ 4.476 gn Controller
40.00 % 4.218/ 4.476 gn Controller
40.00 % 4.523/ 4.476 gn Controller
40.00 % 4.402/ 4.476 gn Controller
40.00 %
50.00 % 5.499/ 5.595 gn Controller
50.00 % 5.677/ 5.595 gn Controller
75.00 % 7.913/ 8.392 gn Controller
100.00 % 9.781/11.190 gn Controller
100.00 % 10.409/11.190 gn Controller

User Command Start the Test

Running in pre-test

System paused after pre-test
User Command Run Scheduled Test

Running in scheduled test
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13:00:28, Jun 07, 07/ 10 100.00 % 10.846/11.190 gn Controller

13:00:28, Jun 07, 07 100.00 % Controller ‘control(t),drive(t),' Saved Signals
13:00:28, Jun 07, 07/ 10 100.00 % Controller All Panes saved to the disk.
13:00:28, Jun 07, 07/ 10 100.00 % 10.846/11.190 gn Controller End of Test
13:00:28, Jun 07, 07/ 10 100.00 % Full level elapsed 3
13:00:28, Jun 07, 07/ 10 100.00 % Total elapsed 10
gn
15.0000
14.0000 profile(t)
13.0000 .
12,0000 // \ high-abort(t
11.0000 //\ \ low-abort(t)
10.0000 // \ \ input2(t):
9.0000 // \ \ Peak = 11.096 gn
8.0000 // / \\\ inputl(t):
7.0000 Peak = 10.846 gn
6.0000 /// \\\ control(t
£ 0000 If] \ comor:
N\
50000 ] I\
2 0000 Il I\
1.0000 I / \\\
o / \
-1.0000 = "’/ \\\-
-2.0000 / \\
-3.0000 \.
-4.0000
-4.8000
-0.06 -0.04 -0.03 -0.01 0 0.01 0.03 0.04 0.06 0.08 0.09
Time (Seconds)
Result: EUT performed normally before and after shock test
Test 3
DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010
Test Protocol : 100m/s2 half sine 25ms
Orientation : LH facing - LH side to top
Notes : Test 3
Ambient temp. : 26.5
Dactron Dual DSP Shaker Control System
Classical Shock Test Run Log 13:06:58, Tuesday, June 12, 2007
ENTRY TIME LEVEL CTL/DEMAND(Peak) = SOURCE DESCRIPTION
J/ELAPSED
13:06:58,Jun 12,07/ 0  0.00 % User Command Start the Test
13:07:03,Jun 12,07/ 1  19.54 % 2.185/ 4.476 gn Controller Running in pre-test
13:07:05,Jun 12,07/ 2  40.00 % 4.323/ 4.476 gn Controller
13:07:07,Jun 12,07/ 3  40.00 % 4.563/ 4.476 gn Controller
13:07:08, Jun 12,07/ 4  40.00 % 4.550/ 4.476 gn Controller System paused after pre-test
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13:07:11,Jun 12,07/ 4 40.00 % User Command Run Scheduled Test
13:07:13,Jun 12,07/ 5 50.00 % 5.574/5.595 gn Controller Running in scheduled test
13:07:14,Jun 12,07/ 6 50.00 % 5.565/ 5.595 gn Controller
13:07:16,Jun 12,07/ 7  75.00 % 7.795/ 8.392 gn Controller
13:07:17,Jun 12,07/ 8 100.00 % 10.248/11.190 gn Controller
13:07:19,Jun 12,07/ 9 100.00 % 10.588/11.190 gn Controller
13:07:20, Jun 12, 07/ 10 100.00 % 10.908/11.190 gn Controller
13:07:20, Jun 12, 07 100.00 % Controller ‘control(t),drive(t),' Saved Signals
13:07:20, Jun 12, 07/ 10 100.00 % Controller All Panes saved to the disk.
13:07:20, Jun 12, 07/ 10 100.00 % 10.908/11.190 gn Controller End of Test
13:07:20, Jun 12, 07/ 10 100.00 % Full level elapsed 3
13:07:20, Jun 12, 07/ 10 100.00 % Total elapsed 10
gn
15.0000
14.0000 profile(t)
13.0000 / high-abort(t)
12.0000
11.0000 /f\ \\ low-abort(t)
10.0000 // \ \ input2(t):
9.0000 / / \ \ Peak = 11.715 gn
8.0000 /// \\\ inputl(t):
7.0000 Peak = 10.908 gn
6.0000 // / \\\ control(t
6 0000 1] \| sonbokty
4.0000 /// \\\
5.0000 []] W
20000 1] W
1.0000 I / \\\
o [l \
-1.0000 = / \Lv—
-2.0000 / \
-3.0000 \I
-4.0000
-4.8000
-0.06 -0.04 -0.03 -0.01 0 0.01 0.03 0.04 0.06 0.08 0.09

Time (Seconds)

Result: EUT performed normally before and after shock test

Test 4

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010
Test Protocol : 100m/s2 half sine 25ms

Orientation : Front facing - LH side to top

Notes : Test 4

Ambient temp. : 21.8

Dactron Dual DSP Shaker Control System

Classical Shock Test Run Log

ENTRY TIME LEVEL CTL/DEMAND(Peak)

v
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08:04:57, Thursday, June 14, 2007

SOURCE DESCRIPTION
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/[ELAPSED

08:04:57,Jun 14,07/ 0 0.00 % User Command Start the Test
08:05:02, Jun 14,07/ 1 17.80 % 1.990/ 4.476 gn Controller Running in pre-test
08:05:04, Jun 14,07/ 2  40.00 % 3.981/ 4.476 gn Controller
08:05:06, Jun 14,07/ 3  40.00 % 4.424/ 4.476 gn Controller
08:05:07, Jun 14,07/ 4  40.00 % 4.573/ 4.476 gn Controller System paused after pre-test
08:05:13,Jun 14,07/ 4 40.00 % User Command Run Scheduled Test
08:05:14, Jun 14,07/ 5 50.00 % 5.501/5.595 gn Controller Running in scheduled test
08:05:16, Jun 14,07/ 6 50.00 % 5.616/5.595 gn Controller
08:05:17,Jun 14,07/ 7  75.00 % 7.671/8.392 gn Controller
08:05:19, Jun 14,07/ 8 100.00 % 9.416/11.190 gn Controller
08:05:21, Jun 14,07/ 9 100.00 % 10.212/11.190 gn Controller
08:05:22, Jun 14,07/ 10 100.00 % 10.728/11.190 gn Controller
08:05:22, Jun 14, 07 100.00 % Controller ‘control(t),drive(t),' Saved Signals
08:05:22, Jun 14,07/ 10 100.00 % Controller All Panes saved to the disk.
08:05:22, Jun 14, 07/ 10 100.00 % 10.728/11.190 gn Controller End of Test
08:05:22, Jun 14, 07/ 10 100.00 % Full level elapsed 3
08:05:22, Jun 14,07/ 10 100.00 % Total elapsed 10
gn
15.0000
14.0000 profile(t)
13.0000 / high-abort(t)
12.0000
11.0000 / \\ low-abort(t)
10.0000 ///\\ \ input2(t):
9.0000 // \ \ Peak = 11.643 gn
8.0000 // / \\\ inputl(t):
7.0000 Peak =10.728 gn
6.0000 /// \\\ control(t
0000 [[] W e
20000 It W
5.0000 /] W
20000 1] |
1.0000 // \\\
o [l \
-1.0000 = / \
-2.0000 / \\
-3.0000 \l
-4.0000
-4.8000
-0.06 -0.04 -0.03 -0.01 0 0.01 0.03 0.04 0.06 0.08 0.09
Time (Seconds)

Result: EUT performed normally before and after shock test

Test5

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010

Test Protocol : 100m/s2 half sine 25ms
Orientation : Front facing down - top to front
Notes : Test 5
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Ambient temp. : 25.6

Dactron Dual DSP Shaker Control System

Classical Shock Test Run Log

11:58:22, Thursday, June 14, 2007

ENTRY TIME LEVEL CTL/DEMAND(Peak) = SOURCE DESCRIPTION
J/ELAPSED
11:58:22,Jun 14,07/ 0  0.00 % User Command Start the Test
11:58:27,Jun 14,07/ 1 18.459% 2.063/4.476 gn Controller Running in pre-test
11:58:29, Jun 14,07/ 2  40.00 % 4.256/ 4.476 gn Controller
11:58:30, Jun 14,07/ 3 40.00 % 4.550/ 4.476 gn Controller
11:58:32,Jun 14,07/ 4  40.00 % 4.462/ 4.476 gn Controller System paused after pre-test
11:58:38,Jun 14,07/ 4 40.00 % User Command Run Scheduled Test
11:58:40,Jun 14,07/ 5 50.00 % 5.555/ 5.595 gn Controller Running in scheduled test
11:58:41, Jun 14,07/ 6 50.00 % 5.536/ 5.595 gn Controller
11:58:43,Jun 14,07/ 7  75.00 % 7.945/ 8.392 gn Controller
11:58:44, Jun 14,07/ 8 100.00 % 9.740/11.190 gn Controller
11:58:46, Jun 14,07/ 9 100.00 % 10.284/11.190 gn Controller
11:58:47, Jun 14, 07/ 10 100.00 % 10.774/11.190 gn Controller
11:58:47, Jun 14, 07 100.00 % Controller ‘control(t),drive(t),' Saved Signals
11:58:47, Jun 14, 07/ 10 100.00 % Controller All Panes saved to the disk.
11:58:47, Jun 14, 07/ 10 100.00 % 10.774/11.190 gn Controller End of Test
11:58:47, Jun 14, 07/ 10 100.00 % Full level elapsed 3
11:58:47, Jun 14, 07/ 10 100.00 % Total elapsed 10
gn
15.0000
14.0000 profile(t)
13.0000 / high-abort(t
12.0000
11.0000 // \\ low-abort(t
10.0000 / / \ \ input2(t):
9.0000 / / \ \ Peak = 11.562 gn
8.0000 /// \\\ input(t):
7.0000 Peak = 10.774 gn
6.0000 /// \\\\\ control(t)
5.0000
40000 ] I\
40000 []] W\
50000 I I\
1.0000 I/ \\\
o / \
-1.0000 = = / \L‘* L
-2.0000 / \
-3.0000 \I
-4.0000
-4.8000
-0.06 -0.04 -0.03 -0.01 0 0.01 0.03 0.04 0.06 0.08 0.09
Time (Seconds)

Result: EUT performed normally before and after shock test

v
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Test 6

DUT : Sea Tracer Sartech Test 2 123456002
Serial Number : 287010

Test Protocol : 100m/s2 half sine 25ms
Orientation : Front facing down - top to RH side
Notes : Test 6

Ambient temp. : 26.5

Dactron Dual DSP Shaker Control System

Classical Shock Test Run Log 15:16:43, Thursday, June 14, 2007

ENTRY TIME LEVEL CTL/DEMAND(Peak) SOURCE DESCRIPTION
/[ELAPSED
15:16:43,Jun 14,07/ 0 0.00 % User Command Start the Test
15:16:48,Jun 14,07/ 1 18.91 % 2.114/4.476 gn Controller Running in pre-test
15:16:50, Jun 14,07/ 2 40.00 % 4.268/ 4.476 gn Controller
15:16:51, Jun 14,07/ 3  40.00 % 4.536/ 4.476 gn Controller
15:16:53,Jun 14,07/ 4  40.00 % 4.449/ 4.476 gn Controller System paused after pre-test
15:16:55,Jun 14,07/ 4 40.00 % User Command Run Scheduled Test
15:16:56, Jun 14,07/ 5 50.00 % 5.318/5.595 gn Controller Running in scheduled test
15:16:58, Jun 14,07/ 6 50.00 % 5.877/5.595 gn Controller
15:16:59, Jun 14,07/ 7  75.00 % 7.964/ 8.392 gn Controller
15:17:01, Jun 14,07/ 8 100.00 % 9.954/11.190 gn Controller
15:17:02, Jun 14,07/ 9 100.00 % 10.324/11.190 gn Controller
15:17:04, Jun 14, 07/ 10 100.00 % 10.692/11.190 gn Controller
15:17:04, Jun 14, 07 100.00 % Controller ‘control(t),drive(t)," Saved Signals
15:17:04, Jun 14, 07/ 10 100.00 % Controller All Panes saved to the disk.
15:17:04, Jun 14,07/ 10 100.00 % 10.692/11.190 gn Controller End of Test
15:17:04, Jun 14, 07/ 10 100.00 % Full level elapsed 3
15:17:04, Jun 14,07/ 10 100.00 % Total elapsed 10
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15AO(§;(510
14.0000 profile(t)
13.0000 / high-abort(t)
12.0000
11.0000 / : \\ low-abort(t)
10.0000 / //—\\ \ input2(t):
9.0000 / / \ \ Peak = 11.632 gn
8.0000 /// \\\ inputl(t):
7.0000 Peak = 10.692 gn
6.0000 [T\
control(t
6.0000 I T\ convoly
I
20000 I/ I\
20000 i W\l
' il W\
1.0000
0 / \
-1.0000 —rt / \\‘ —
-2.0000 \
-3.0000 L
-4.0000
-4.8000
-0.06 -0.04 -0.03 -0.01 0 0.01 0.03 0.04 0.06 0.08 0.09
Time (Seconds)

Result: EUT performed normally before and after shock test




5. Photo log

Test 1 Front facing- horizontal

Test 2 LH side facing horizontal

\




Test 3 LH side facing — side to top (a)

Test 3 LH side facing — side to top (b)
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Test 4 Front facing — LH side to top

Test 5 Front facing down — top facing down

[SARIECH] TEBRIE 1eddhaoos |
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Test 6 Front facing down — top facing right




MT-1 Transponder with its power supply and VDU. Laptop monitoring EUT.

I

f v

2006/12/19 15:18




6. Calibration records

6.1. Shaker controller
Calibration Report for COMET-USB front end DSP box serial number: 12107947
Calibration software libray version: 5.520
FEB major version: 1.00, minor version: 13.00
Time And Date of Calibration: Tuesday, December 19, 2006 08:45:55

Calibrated by: T Compton
Voltage Meter Brand: Thurlby Thandar
Voltage Meter Model Number: 1705

Voltage Meter Serial Number: 103851

Voltage Meter Traceability Certificate Number: 1002738
Voltage Meter Certificate Date: 26 January 2006
Voltage Meter Certificate Due Date: 26 January 2008
Front end DSP box Serial Number = 12107947
Number of Settings to Test for Output Channels =3

Number of Output Channels =1

Number of Settings to Test for Input Channels =3

Number of Input Channels =8

B e S S S e S S e T e

Initial(uncalibrated) Output Channel Offsets (volts)
Channel 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range
Drive -0.005110 -0.004420 -0.004340

Initial(uncalibrated) Output Channel Gain Error (percentage)
Channel 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range
Drive 0.180321 -0.159747 -2.496097

Final (calibrated) Output Channel Offsets (volts)
Channel 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range Results
Drive -0.000010 -0.000020 -0.000010 Pass

Final (calibrated) Output Channel Gain Error (percentage)
Channel 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range Results
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Drive 0.000000 -0.019999 -0.019993 Pass

Initial(uncalibrated) Input Channel Offsets (volts)

Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range
1 -0.043062 -0.011703 -0.010643

2 -0.041773 -0.014741 -0.010717

Initial(uncalibrated) Input Channel Gain Error (percentage)

Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range
1 0.421407 -0.519671 -2.331968

2 -0.092604 -0.935302 -2.844666

Final (calibrated) Input Channel Offsets (in volts)

Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range Results
1 0.000301 -0.000064 -0.000251 Pass

2 0.000089 -0.000138 -0.000310 Pass

Final (calibrated) Input Channel Gain Error (percentage)

Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range Results
1 0.008983 0.003647 -0.000755 Pass

2 0.008306 0.004824 0.002599 Pass

Initial(uncalibrated) Input Channel Offsets (AC Coupling) (volts)
Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range
1 -0.030059 -0.000281 0.000449

2 -0.030007 -0.004562 -0.000887

Initial(uncalibrated) Input Channel Gain Error (AC Coupling) (percentage)
Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range

1 0.410426 -0.530587 -2.343082

2 -0.103979 -0.945706 -2.854307

Final (calibrated) Input Channel Offsets (AC Coupling) (in volts)
Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range Results
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1 -0.000152 0.000034 0.000079 Pass
2 -0.000324 -0.000011 0.000034 Pass

Final (calibrated) Input Channel Gain Error (AC Coupling) (percentage)
Channel Number 10.0 Volt Range 1.0 Volt Range 0.1 Volt Range Results
1 0.013418 0.005722 -0.000534 Pass

2 0.013361 0.006819 0.002443 Pass

Overall calibration result: Pass

s end of calibration report * e
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6.2.

Reference DMM

Issued by: RS Components Lid.

CERTIFICATE OF CALIBRATION

Date Issued. 30 Apr 2007 Certificate No. 1053748
Calibration Page 1of 2 Pages
Calibration and Repair Service
Venture Close, Lammas Rd
Corby, Northants NN17 SEX

&d:%/é—
Tel: 01536 405545
Fax: 01536 401590
Steven Macleod
Client SARTECH ENGINEERING LTD
REDHILL
RH1 2LH
Instrument Testo 905-1 Temperature Indicator
Serial No. 060900040944
Client Reference N/A
Procedure 1D. 327.0606 Rev. P2
Probe Stock No. N/A
Date Received N/A
Date of Calibration 30 Apr 2007
Performance Status Pass
Equipment Used to Carry Out Calibration Equipment ID.
ASL F200 Precision Thermometer Cal 895
Platinum Resistance Probe Cal 898
Platinum Resistance Probe Cal 901
ASL F200 Precision Thermometer Cal 896
Platinum Resistance Probe Cal 907
Platinum Resistance Probe Cal 908

The measurements reported in this certificate were carried out using equipment whose values are

traceable to national standards.

All procedures employed and results reported are in compliance with the requirements of the

International Standard ISO/IEC 17025:2005.

The management controls of the RS Calibration Laboratory are registered under the
British Standard BS EN 1SO 9001 : 2000 No. RS 00362,

The reported expanded uncertainties are based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.

This is a new instrument therefore no adjustment was necessary.

Thiis certificate may not be reproduced other than in full, except with the prior writien approval of the issuing laboratory.

AEOISTEAED FIAM
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CERTIFICATE OF CALIBRATION | certficate No.
1053748
m Calibration Page 2 of 2 Pages
Calibration and Repair Service
Environment
The ambient temperature during the calibration was (20 £ 3) °C .
Method

The instrument was calibrated by comparison with reference resistance probes in suitable
mediums at various controlled temperatures.

The reference resistance probes were ed with resistance bridges to determine the
true temperature of the test medium.

Prior to the calibration the instrument was allowed to stabilise in the laboratory for a period of not

less than 30 minutes.
The immersion depth of the probe was not less than: 150 mm
Reference Instrument UuTL.S.D
Temperature Indicated Stability
°C Range -19.93 ‘c -20.7 ‘c 1
0.00 ‘c -0.7 *c 1
99,98 ‘C 99.8 'C 1
194.28 ‘C 193.9 °C 1
=
°F Range 32.00 °F 30.8 °F 2
211.96 'F 211.3 °F 3

Measurement uncertainties of the recorded values:

-20°Cto250°C 10.15°C
4°Fto482°F £0.27°F

Reported values
The uncertainties quoted refer to the recorded values, which include any identified contribution of the
instrument under test and not to the ability of the instrument to maintain it's calibration.

When in use due allowance should be made for the stability of the instrument as found in the UUT
L.S.D Stability column.

The L.5.D component of the above ement tainties refers to the display resolution
of the instrument under test.

END OF CALIBRATION CALIBRATED BY:- SPM
Compliance to Specification

The specification published by the manufacturer and found in the instrument's handbook has been
used to determine performance at the measured points.
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6.3. Accelerometer 1

- - -
~ Calibration Certificate ~ .
Pet |5
Madel Number: 353834
Serial Number: 108267
Descrplion ICPR Accelerometer Methad Back-t0-Back Companison Calibration (180-3347) |
Mumfackine PCB I
|
Calibration Duta |
1 -
Il Sensitivity @ 100.0 Hz 9515 mvig Cntput Bias 9. VDU |
(970 mVimis?)
i Sensitivity Plot !
| Temperature: T2F 220 Relative Humidity 45% |
100 =TT T TTTT R s e S— - — .
|
300 - 2o o St L R R i i i
|
| a | KL + 4 +
E
E oo — ! Tt KN 18 S 1
E | |
;e e 0 I Y B L1 i
| 200 | S L I8 I R 1 | 0 Gl IR ! W1 T A | |, |
| T i + e n D B A =MEE LS AR A |l ER L o+ |
| I 10 14 10600 LMY
Fregquency (He)
Data Points |
Frequency (1) Drevbation (" Freqeencs (Ha) Daviatinn e Frequensy {Ha) Dhevtation | |
| 1o 0.26 30600 014 0000 1) 270 |
[ 150 047 500,0 (et} |
| 300 (18 [ 1000.0 032 ‘l
500 002 3000 0 184 |
: L iy (L L1 |
|
| g S Turgsten Adapler v Salpoons Uirsaes ¢ mting Feama Sl bl [ pp— T
cvel IRMEr g S mwr

The e oo devel oy b liewled b abakey daplacoment on o Beguencees 11 the level cannel be cbtmsed the calibvmeon o e Jolbimang ol b set the vibrason
smptinade Locelemtsm Level (g0 = 0 0l ima fog? The granational constan sed b caboudesons b e calibvs. B g W m

| Condition of Unit

| AsFound R

| As Left In Tolerance

|

| Notes

| Cabibration is NIST Traceable thru Project 822 262126-2% and PTB Traceable thru Project 1059-1999
2 This certficate may nol be reproduced, expect in full, without written permission from PCB Prezotromes. Inc

|
[ 3 Calibration 15 performed in compliance with ISO 9001, 1SO 10012-1, ANSI NCSL Z340-1-1994
|
|
|

4 See Manulocturer s Specitication Sheet for a detailed listing of performance specifications

3 Measurement Unvertainty (93% confidence level with coverage factor of 2) for reference frequency 15 =- 12

I Techmeian 1. A Michael Droese f;z Date 0822 2006

SPCB FlROPF
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6.4. Accelerometer 2

1 .\'d HO3 L&k SEL2LLIELT-PE+ L 21:8T MHL  L082-AtW-8T

" CERTIFICATF OF CALIBRATION

ISSUED BY: CALIBRATION MAINTENANCE & REPAIR LTD

DATE OF ISSUE. 24 April 2007 CERTIFICATE NUMBER: 118773

Home Farm industral Par Page 10f3 j
Norwer Raad ) |
Marsram Approved Signatory
Nortols T ‘
NR10 5FQ e
Tel: +44 1603 279457 PKClark % /
Fax' +44 1603 278008 E ¥ :;:n;: =i .
CUSTOMER MANUFACTURER PCB Plezofronics
LDS Test & Measurement Ltd DESCRIPTION Acceleromoter
Heath Works MODEL 353803
Baldock Road SERIAL No 108361
Royston IDENT No Not Known
Herts DATE RECEIVED 23 April 2007
SG8 58Q DATE OF CALIBRATION 23 April 2007
ORDER No 4500005564

ENVIRONMENT
The instrument was placad in the Vibration Laboratory environment and allowed lo stabilise prior o
calibration. Measurements were made in ambient conditions 25°C & 5°C, relative humidity <60%.

STABILITY
The results contained in this certificate refer to the measurements made at the time of test and not
10 the accelerometer’s ability to maintain calibraton.

PROCEDURE
Measurements were performed in accordance with the in house Laboralory procedure No. EPO46.
The uncertainty evaluation has been carried out In accordance with UKAS requirements.

[ instruments Usod |  SerlalNo. 1 Certificate No.
| Bruel & Kjaer 2626 *__.___ 918344 I
_ Constant Current Source | == A M1518
Referance Accelerometer | AR iy ; 557329
| Referance Accelerometer | i - TR A= 10015488 .
Northstar | 1142X3-414 M1515
[ Kaithiey 2001 |~ oo3sasi : 37876/M1522
~ Accelerometer Data yLll
| Nominal sensitivity @ 160 Hz [ ~_g91iomv/g g e

Thiw cantlica® I8 wsud in Becordance with the lshoratory accrediislion reguiisments of e Uniled Kingdom Accreditation Sevice. it provides razesblity of
megsurarent lo racogrioad notoral mendarcs. and 1o unils of messurement roplised wi the Netions! Prysicel Lebomtory o alher moognised nalional
sipndaeds laboratores. This cariicets may not be producad olher (nan i A, sxoept with priar writer appmval of the issuing labosstory
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CERTIFICATE OF CALIBRATION |

ISSUED BY: CALIBRATION MAINTENANCE & REPAIR LTD

118773
Page 20f 3

‘ CERTIFICATE NUMBER

UKAS ACCREDITED CALIBRATION LABORATORY No. 0654 t

Frequency Hz | Sensitivity mVig |Sensitivity mv/ims* | Frequency Hz | Sensitvity mVig Sensilivity mV/ms*
8 00000 < 5 8861 10081
. 9.7919 0.9985 10 39013 1.0087
3.2 3.8213 1.0015 15 88117 1.0107
4 5 5364 10132 p 39253 10121
5 3 8681 100683
l hoo - Bob » S et
20 -
18 —_— -
16 - |
| @ e i |
3 14 |
€ — B ;
% 10 'S - * + + + +* +
§ 81— S
c
5 or
| 4 ¥/ -
| 2+ ——e-
0 e, - o e T T T 1
| 18 2 32 4 5 8 10 16 20

The curve Is for guidance only and does not represent the sensllivity at the frequencies other than those
measured.

The reported expanded uncertalnty for the frequency range 2Hz-10Hz is estimated to be +1.8% and
10Hz-20Hz is estimated to be +2 7% based on a standard uncertainty multiplied by a coverage factor
k=2, providing a level of confidence of approximately 95%.

Calibrations marked with # are not UKAS Accredited in this Certificate and have been included for
completeness.

Z0 abeg WIT G6LZLLLELIDGL- 80:51  ZD-50-01
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CERTIFICATE OF CALIBRATION

ISSUED BY: CALIBRATION MAINTENANCE & REPAIR LTD

CERTIFICATE NUMBER
118773

UKAS ACCREDITED CALIBRATION LABORATORY No. 0654
Page3of 3

Frequency Hz Sensitivity mV/g ety mjms~ | _Freguency Hz Sensilivity mVig | Sensilvity mV/ims
20 98928 10088 1500 10,0367 0235
s 9513 10148 200C 10.0837 1.0283
a0 9338 013% 2500 10,1503 10380
80 4440 0140 3150 10.2531 1.0455
160 9110 1.0106 4000 10.0804 1.0279
200 8573 10154 5000 10.4330 10639
400 700 1.0167 8300 0.0000
800 001 10188 8000 0.0000
1000 9853 1.0182 10000 0.0000
\ 20 -
18 & e i il |
o 16 [ - — .
S 14 | sl
\ 512 - g T
s 10 | —— > —- —
= |
| é T el ==
(W T 0 e U $hd
i l
|
G_) |
1 @¢P@@$@§§§$$§§§£ﬁf‘
;]_ Frequency Hz
N 4 |

The curve is for guidance only and does not represent the sensitivity at the frequencies other than those
measured.

The reported expanded uncertainty for the frequency range 20Hz-40Hz is estimated to be +1.4%, 40Hz-
5kHz is estimated to be +1.0% and for the frequency range SkHz-10kHz is estimated to be +2.0% based

on a standard uncertainty multiplied by a coverage faclor k=2, providing a level of confidence of
approximately 95%.

TEST ENGINEER: R J WADE DATE: 23 April 2007

REGISTERED FIAM




