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Environmental Tests Report 
For

NAVTEX Receiver Model NT–2000 (DEBEG 2902) 

Date: June 6, 2005 

1. Introduction 

This report is compiled from the results of the environmental tests conducted for the 
EUT (NAVTEX Receiver Model NT–2000, OEM Model DEBEG 2902, manufactured 
for Japan Marina Co. Ltd. by Nippon Alpha Electric Co. Ltd.) in accordance with the 
relevant IEC 60945 (2002) test specifications at the test facilities of the Yaita Factory of 
TOKIMEC Inc. during the period 18th to 24th May, 2005 by Mr. *1Minoru Isobe, Mr. 
*2Takao Hashimoto, and Mr. *3Hisashi Ichikawa under the instructions of Bureau 
Veritas, and also under the supervision of *4qualified engineers from TOKIMEC’s 
Quality Assurance Department, and consists of the following sections: 

Test Results (Section 2)
 Dry heat test (Section 3, as per IEC 60945 paragraphs 8.2.2 and 7.1)
 Low temperature test (Section 4, as per IEC 60945 paragraphs 8.4.2.4 and 7.1)
 Damp heat test (Section 5,  as per IEC 60945 paragraph 8.3.1.2)
 Vibration test (Section 6,  as per IEC 60945 paragraph 8.7.2) 
 Appendix (Section 7) 
- List of Equipment & Test instruments Used 
- TOKIMEC Qualified Quality Control Engineers 

*1: Assembly line engineer, Nippon Alpha Electric Co. Ltd.
*2: Consultant engineer, Japan Marina Co. Ltd. (JMC)
*3: Technical manager, Japan Marina Co. Ltd. (JMC)
*4:  Listed in paragraph 7.2 of this report.

2. Test Results 

The results of the tests are summarized in Table 2–1 below. Details of each test are 
given in the sections listed in the TTest Details column of the table. 

Table 2-1 Environmental Test Results 

ResultsEUT Type of Test Test Method 
( IEC 60945 – 2002)

Paragraph # Normal
Power

Extreme
Power

Test 
Details

Dry heat 8.2.2  & 7 .1 Passed Passed Section 3

Low temperature 8.4.2.4 Passed Section 4

Damp heat 8.3.1.2  & 7 . 1 Passed Passed Section 5

NT–2000
(DEBEG 2902)
Serial Number:

S-003
Vibration 8.7.2 Passed Section 6
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3. Dry Heat Test 
The dry heat test of the EUT was conducted on 18th through 19th May 2005 by Mr. *1M.
Isobe and Mr. *2T. Hashimoto in accordance with the method of test defined in 
paragraph 8.2.2. The temperature was program–controlled to vary automatically in the 
specified manner as illustrated in Figure 3–1 below. The actual control record is given in 
Figure 3–2. 

18th May 
 08:45 – 09:45: EUT (NT–2000/DEBEG 2902) performance checked 
 12:55 – 13:05: Chamber switched on and maintained at +20 C
 13:05 – 14:05: Chamber temperature raised to +55 C
 14:05: Chamber temperature maintained at +55 C (till 01:35 19th May) 
 16:00: Performance was checked visually and with calibrated simulators. 

No sign of external damage or malfunction was observed, as in photo 
Figure 3–3.  The sensitivity measured met JMC’s *7test standards 
at both 518 kHz and 490 kHz. These results were confirmed in the 
presence of Mr. *4Tomoaki Tsurubuchi. 

19th May 
 01:35 – 02:35: Chamber temperature lowed to +20 C
 02:35 – 08:45: Chamber maintained at +20 C
 08:45: Performance was checked visually and with calibrated simulators. 

No sign of external damage or malfunction was observed. The 
sensitivity met JMC’s *7test standards at both 518 kHz and 490 kHz. 
The DC input voltage was also changed from –15% to +30% of the 
nominal voltage (24 VDC) during the check, and no performance 
degradation was observed as in the photos in Figure 3–4. These 
results were confirmed in the presence of Mr. *4Tsurubuchi and Mr. 
*4Shigeru Nanbu. 

*7: Error–free message reception for 0 to –4 dB RF input to antenna connector from each 
NAVTEX simulator

Figure 3-1 Chamber Temperature Control (Programmed) for Dry Heat Test 

(Continued on next page)
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3.  Dry Heat Test (continued – 2 /3)

Figure 3-2  Temperature Control Record for Dry Heat Test 

The red line represents the temperature control record from the start to the end of the 
dry heat test. The blue line shows the humidity record, and the thick black line in the 
center is the room temperature record outside the test chamber. 

(Continued on next page)
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3.  Dry Heat Test (continued – 3 /3)

Figure 3-3  EUT Performance Check at 16:00, May 18th during Dry Heat Test 

The picture at right was taken 
inside the chamber with the 
test in progress. The receiver 
in use in the picture was the 
first receiver (518 kHz). 

The NAVTEX simulators were 
plugged in from outside the 
chamber through a cable 
passage hole. Test parameters 
(RF signal level, message type, 
power supply voltage, etc.) 
were set from the test 
instruments located outside 
the chamber. 

The EUT was then showing only one line on the message screen, but this was not a sign 
of trouble or of performance degradation. After completion of this check, it was learned 
from the EUT software design engineer that a wrong output from the simulator had 
been fed to the antenna connector so that only one line showed up on the screen. This 
problem was corrected for the rest of the test period. 

A similar LCD screen was obtained when the EUT was switched to 490 kHz. 

Figure 33-4  Performance Checks on Completion of Dry Heat Test, 19th May 

1st Receiver Message Screen 08:45 2nd Receiver Message Screen 08:45

The above photos show normal EUT performance obtained on completion of the dry heat 
test at 08:45 on 19th May, 2005. 
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4. Low Temperature Test 

4.1. Introduction 

The low temperature test of the EUT was conducted twice, first on 19th through 20th 
May by Mr. *1M. Isobe and Mr. *2T. Hashimoto just after completion of the dry heat test, 
and then on 23rd through 24th May by Mr. *3H. Ichikawa and Mr. Hashimoto and 
partly in the presence of Mr. T. Kano from Bureau Veritas (BV) on 24th May, in 
accordance with the method of test defined in paragraph 8.4.2.4 of IEC 60945. The 
second test was carried out at the request of Mr. T. Kano, who wanted to see the rest 
results himself. The temperature was program–controlled to vary automatically in the 
specified manner, as illustrated in Figures 4–1 ( first test) and 4–3 (second test). The 
actual temperature control record of the first test is given in Figure 4–2. 

4.2. First Test Details 

19th May 
 09:00 – 10:00: Chamber temperature lowed to –15 C
 10:00 – 17:00: Chamber temperature maintained at –15 C
 17:00:  It was found by Mr. *4S. Nanbu that the EUT had been mistakenly 

switched on since the start of the test. The EUT was switched off, 
and the test was restarted. 

 17:00 – 09:00: Chamber temperature maintained at –15 C
20th May 
 08:30: EUT was switched on inside the test chamber, and started up 

correctly with no sign of malfunction on the LCD. This check was 
made in the presence of Mr. *4T. Tsurubuchi. 

 09:30 – 10:30: Chamber temperature raised to +20 C
 10:30: EUT performance was checked visually and with calibrated 

simulators, and also by changing the DC input voltage from –15% to 
+30% of the nominal voltage (24V). No sign of external damage or 
malfunction was observed, except for a slightly decreased bright– 
ness due to the temperature characteristics of the fluorescent LCD 
backlight. The brightness returned to its normal level after the test 
The sensitivity met the *7test standards at both 518 and 490 kHz. 
Those checks were made in the presence of Mr. *4T. Tsurubuchi. 

Figure 4-1  Chamber Temperature Control (Programmed) for Low Temperature Test – 1 

(Continued on next page)
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4.  Low Temperature Test ( continued –2 / 4 )

Figure 4-2  Temperature Control Record for First Low Temperature Test 

(Continued on next page)
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4.  Low Temperature Test ( continued –4 / 4 )

4.3. Second Test Details 

23rd May 
 20:00: EUT was switched off after confirmation of its correct performance. 
 22:00 – 23:00: Chamber temperature lowed to –15 C
 23:00 – 10:00: Chamber temperature maintained at –15 C

24th May 
 10:00: EUT was switched on, and started up correctly with no sign of 

malfunction on the LCD. This was confirmed by Mr. T. Kano, BV. 
 12:00 – 13:00: Chamber temperature raised to +20 C
 13:00: EUT performance was checked visually and with calibrated 

simulators, and also by changing the DC input voltage from –15% to 
+30% of the nominal voltage (24V). No sign of external damage or 
malfunction was observed, except for a slightly decreased screen 
brightness due to the low temperature characteristics of the 
fluorescent lamp used for the LCD backlighting. The brightness 
returned to its normal level after the test The sensitivity met the 
*7test standards at both 518 kHz and 490 kHz. These results were 
confirmed by Mr. Kano, BV. 

Figure 4-3  Chamber Temperature Control (Programmed) for Low Temperature Test – 2 

Photographing of the EUT to show the test in progress or test results was omitted due 
to:

(1)  personal inspection and confirmation of proper startup inside the chamber (at 
10:00) and performance checks (at 13:00) by Mr. Kano, BV. and 

(2)  the possibility of internal condensation that might damage the EUT’s electronics 
before the temperature was restored to 20 C.

 22:00 23:00 12:00
 23rd May  24th May

20:00
EUT switched off 

13:00
Performance check

+20 C

–15 C

11h1h 1h

+20 C

2h

10:00
EUT switched on 

–15 C
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5. Damp Heat Test 

The damp heat test of the EUT was conducted on 20th through 21st May, 2005 by Mr. 
*1M. Isobe, Mr. *3H. Ichikawa and Mr. *2T. Hashimoto, under the supervision of Mr. *4T. 
Tsurubuchi and Mr. *4S. Nanbu, in accordance with the method of test defined in 
paragraph 8.3.1.2 of IEC 60945. The temperature and humidity were program– 
controlled to vary automatically in the specified manner, as illustrated in Figures 5–1 
and 5–2.  The actual control record is given in Figure 5–6. After the chamber was shut 
off automatically at the conclusion of the humidity and temperature control cycle, the 
EUT was kept switched on in its operating condition until 16:21, 23rd May due to 
factory closure on 21st (Saturday) and 22nd (Sunday) May. Given below are the results 
of the damp heat test. 

20th May to 21st May 
 10:30 – 11:30: Chamber temperature raised to 40 C from room temperature 
 10:30 – 13:30: Chamber humidity raised to 93% 
 14:30 – 02:30: Temperature & humidity maintained as per IEC test specs. 
 16:00: EUT performance was checked visually (Figure 5–3) and with 

calibrated simulators. No sign of external damage or malfunction 
was observed. The receiver sensitivity was measured at both 518 
kHz and 490 kHz in the presence of Mr. *4S. Nanbu and met JMC’s 
*7test standards. 

 02:30 – 04:30: Chamber humidity lowered to room humidity (approx. 40%) 
 04:30 – 06:30: Chamber temperature lowered to room temperature 

21st to 23rd May: EUT kept switched on (due to weekend/Sunday test facility closures)
23rd May
 16:21: EUT performance was checked visually and with calibrated 

simulators, and also by changing the DC input voltage from –15% to 
+30% of the nominal voltage (24V). No sign of external damage or 
malfunction was observed (Figure 5–4). The sensitivity measured 
met JMC’s *7test standards at both 518 kHz and 490 kHz. These 
results were checked in the presence of Mr. *4T. Tsurubuchi. 

Figure 5-1 Chamber Temperature Control (Programmed) for Damp Heat Test 

(Continued on next page)
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5. Damp Heat Test ( continued – 2/3 )

Figure 5-2  Chamber Humidity Control (Programmed) for Damp Heat Test 

Figure 5-3  Checking EUT Performance during Damp Heat Test, 20th May 

 EUT Performance Visually Checked at Setting Simulator Output Level for 
 16:00 via Chamber’s Observation Window Receiver Sensitivity Checks at 15:58

Figure 5-4  Performance Checks after Completion of Damp Heat Test 23rd May 
 1st Receiver Message Screen 16:21  2nd Receiver Message Screen 16:23 
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 20th May   21st May16:00
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3h 12h
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5. Damp Heat Test ( continued – 3/3 )

Figure 5-5  Temperature and Humidity Control Record for Damp Heat Test 
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6. Vibration Tests 

6.1. Introduction 

The vibration tests of the EUT were conducted on 24th May, 2005 by Mr. H. Ichikawa 
and Mr. T. Hashimoto, under the supervision of Mr. *4T. Tsurubuchi and Mr. 
*4Tomokazu Ishii and in the presence of Mr. T. Kano, BV, in accordance with the method 
of test defined in paragraph 8.7.2 of IEC 60945. 

For description of the test procedure, the vibration axes are defined as follows: 

 Axis X:   Vibration in lengthwise direction of EUT cabinet and mounting 
bracket in horizontal plane (Figure 6–7)

 Axis Y:  Vibration perpendicular to axis X in horizontal plane (Figure 6–8)
 Axis Z:  Vibration vertical to slip table in vertical plane (Figure 6–9)

6.2. Vibration Test – Axis X (Figures 6–1 and 6–2) 
 10:20: Sweep started and resonance detected at approx. 54 Hz with approx. 

11.8G of acceleration. 
 11:45 – 13:45: Continuous vibration at resonant frequency (54 Hz /11.8G). 
 12:50: Performance checked. No sign of external damage was observed, and 

the sensitivity measured with the test in progress met JMC’s *7test
standards at both 518 kHz and 490 kHz. These results were checked 
in the presence of Mr. T. Kano, BV. 

 13:46: Test completed. The sensitivity was checked again (Figure 6–10), and 
met the standard. The result was also confirmed by Mr. Kano. 

6.3. Vibration Test – Axis Y (Figures 6–3 and 6–4) 
 14:05: Sweep started, and resonance detected at approx. 56.5 Hz with 

approx. 5G of acceleration.
14:10–16:10: Continuous vibration at resonant frequency (56.5 Hz /5G) 

 15:40: Performance checked with the test in progress (Figure 6–11). No sign 
of external damage was observed, and the sensitivity met JMC’s 
*7test standards at both 518 kHz and 490 kHz. These results were 
confirmed in the presence of Mr. T. Kano, BV. 

 16:10: Test completed. The sensitivity was checked again, and met the 
standard. The result was also confirmed by Mr. Kano. 

6.4. Vibration Test – Axis Z (Figures 6–5 and 6–6) 
 16:38: Sweep started, and no resonance detected up to 100 Hz. 
 16:50–18:50: Test continued at 30 Hz with acceleration of 0.7 m/s2.
 17:50: Performance checked with the test in progress (Figure 6–12). No sign 

of external damage was observed, and the sensitivity met JMC’s test 
standards at both 518 kHz and 490 kHz. These results were checked 
in the presence of Mr. T. Kano, BV. 

 18:34: Performance checked with the test in progress (Figure 6–12). The 
results were the same as above. 

 18:50: Test completed. EUT was checked by Mr. *8K. Kato and its normal 
performance was confirmed by Mr. Kano. 

*8: Factory Manager, Nippon Alpha Electric Co. Ltd.

(Continued on next page)
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6. Vibration Test ( continued – 2/10)

Figure 6-1  Detection of Resonance during Axial–X Vibration

The figure below shows that the EUT became resonant at approx. 54 Hz with an 
acceleration of approx. 11.8G. 
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6. Vibration Test ( continued – 3/10)

Figure 6-2  2–Hour Continuous Axial–X Vibration at Resonance
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6. Vibration Test ( continued – 4/1 0 )

Figure 6-3  Detection of Resonance during Axial–Y Vibration

The figure below shows that the EUT became resonant at approx. 56.5 Hz  Hz with an 
acceleration of approx. 5G. 
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6. Vibration Test ( continued – 5/1 0 )

Figure 6-4  2–Hour Continuous Axial–Y Vibration at Resonance
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6. Vibration Test ( continued – 6/1 0 )

Figure 6-5  Detection of Resonance during Axial–Z Vibration

The figure below shows that the EUT did not become resonant throughout the test 
frequency range. 
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6. Vibration Test ( continued – 7/1 0 )

Figure 6-6  2–Hour Continuous Axial–Z Vibration at 30 Hz
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6. Vibration Test ( continued – 8/1 0 )

Figure 6-7  EUT in Axis–X Vibration Test, 24th May, 10:26 

Figure 6-8  EUT in Axis–Y Vibration Test, 24th May, 13:50 

(Continued on next page)
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6. Vibration Test ( continued – 9/1 0 )

Figure 6-9  EUT in Axis–Z Vibration Test, 24th May, 16:53 

Figure 6-10  Performance Checks after Completion of Axis–X Test 

2nd Receiver Message Screen 13:46   1st Receiver Message Screen 13:48

(Continued on next page)



Type Approval Test Report 
BV-NT2000-TA-01

 20

6. Vibration Test ( continued – 10/10)

Figure 6-11  Performance Checks during and after Axis–Y Vibration Test 

2nd Receiver Message Screen 15:40 1st Receiver Message Screen 16:05
(Test in Progress) (Test Just Completed)

Figure 6-12 Performance Check at 18:34 with Axis–Z Vibration Test in Progress

 1st Receiver Message Screen 17:50 2nd Receiver Message Screen 18:34 
 (Test in Progress) (Test in Progress, 15 min. before Completion)
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7. Appendix 

7.1. List of Test Equipment and Instruments Used 

The test equipment and instruments used are listed below. Figure 3–1 shows the test 
configuration for performance checks of the EUT before and after each test. 

Table 7-1  Test Equipment and Instruments Used 

Name & Manufacturer Serial Number or
Control Number

Last Calibrated or 
Checked

*5Constant Temperature/Humidity Chamber
FK–14229  April 8, 2005

*6NAVTEX Simulator (518 kHz) 
8502C 9301 May 18, 2005

(On–site calibration)

*6NAVTEX Simulator (490 kHz) 
8502E 9404 May 18, 2005

(On–site calibration)

*6Electronic Voltmeter 
ML69B (Anritsu Corp.) M34882 July 6, 2004

*6Attenuators
(Hewlett–Packard)

AK–6 (1dB)
AK–7(10 dB)

May 18, 2005
(On–site calibration)

*6Input Impedance Selector
((50  coax or 10 +150pF long wire)

May 18, 2005
(On–site check)

*5Vibration Test System 
EVH–20 (Saginomiya Seisakusho) MKTV–44 Dec. 27, 2004

*5:  Controlled and maintained by TOKIMEC Inc.
*6:  Controlled and maintained by Nippon Alpha Electric Co. Ltd.

Figure 7-1  EUT & Configuration for Performance Checks 

EUT
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7.2. TOKIMEC Qualified Quality Control Engineers 

Listed below are the TOKIMEC’s Quality Assurance Department engineers who 
participated in the environmental tests of the EUT, supervising the test procedures, 
and/or operating the TOKIMEC– controlled test systems. 














