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Nortek DVL Built In Test

Description of Built In Test (BIT)

The Built in Test is a DVL internal test to verify functionality of the instrument.
The output provides an overview of system status, sensor health, and general
functionality. It is by no means exhaustive nor is it conclusive but provides an
indication of possible issues.

The most challenging element of the evaluation is determining the transducer
functionality. The reason for this is that the DVL may be exposed to strong
environmental noise (often found in a workshop/lab), and this may confound the
conclusion.

The tests are intended to indicate if there is a low enough noise level to achieve
reasonable bottom track, and for this reason the tests must be run with the
DVL submerged in water. Saltwater is preferred (improves grounding and
representative of the operating environment), and the tank should be as large as
possible. A large bucket will work but may make the test interpretation difficult.

Instructions for testing the DVL

1) Connect the DVL to power and comms, this may be done directly to a PC
or through a paired instrument, such as an INS.

2) If connected through Ethernet comms, then one may simply navigate to
the Maintenance page in the DVL's web browser interface and click on the
“Retrieve Support File” button. Clicking this button starts the Built In Test
which lasts for no more than 5 seconds.

Interpretation of BIT Output

The Following is an example of the Built In Test (BIT) for the Nortek DVL. This
example was conducted using a DVL 500.

Built In Test Report

Test time: 2025-05-19 14:13:05
1 Version information:

Firmware version: 4054_5/187 (Jan 27 2025 21:34:06)
Bootloader version: 24
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2 Hardware configuration:

Instrument: NortekDVL_500m
Serial no.: 103136
Frequency: 500 kHz

Number of beams: 4

Digital board version: 1-3

Interface board version: J-1

Analog board version: B-1(Low-Power mini) /Channel5SExtDynamics/LowGain
Sensor board version: I-0 /TemperatureRail /PressureRail

Interpretation: None, this is the system description.

3 Sensor configuration:
Temperature

Pressure N113645

Interpretation: This lists the auxiliary sensors configured for operation.

4 Licensed features:
Production
Bottom Track
16GB Recorder

Interpretation: This details the licensed features. A Standard DVL will
have Bottom Track enabled and a 16GB recorder. Optional features that
will also appear in this section if purchased are Averaging Mode (Current
Profile) and a 64GB Recorder (larger recorder).

5 Noise profile test slanted beams:

Cell VelB1 VelB2 VelB3 VelB4  CorrB1 CorrB2 CorrB3  CorrB4  AmpB1 AmpB2 AmpB3 AmpB4

1 4.274 -3.276 0.724  -5.427 8 7 8 8 27.5 27.5 27.5 27.5
2 -2.666 3.223 -0.319  2.136 3 4 9 11 27.5 28.0 27.0 27.5
3 -1.921 0.430 5,592  -0.021 3 9 3 10 27.5 27.5 27.5 27.0
4 4.162 -3.964 2,559 -2.134 11 4 6 8 27.0 27.5 27.0 27.5
5 -3.090 0.818 3.901 1.760 15 13 6 2 27.0 28.0 27.0 27.5
6 0.283 3.557 -0.134  0.630 5 15 13 10 27.5 27.5 27.5 27.5
7 -4.546 4.768 -1.298  2.153 6 3 15 4 27.0 28.0 27.5 27.5
8 -1.410 2.974 -5.365  0.412 4 13 4 12 27.5 27.5 27.0 27.5
9 0.484 -2.543 -56.249  0.338 5 9 6 12 28.0 27.5 26.0 27.5
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5.016
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-5.312
-3.816
-1.726
4.768
-3.358
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-0.825
0.852
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3.710
-3.700
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1.131
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-1.814
2.895
-0.981
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58 0.954 1.647 -4.214  -0.463 1 4 0 6 27.5 28.0 28.0 27.5
59 3.009 2.712 -5.674  0.437 1 13 1 7 27.5 27.0 27.5 27.5
60 3.485 3.401 0.662 1.234 4 6 10 4 28.0 27.0 27.5 27.0
61 0.962 1.201 0.845  -3.857 5 4 17 6 28.0 28.0 27.5 27.5
62 -1.995 0.257 -1.359  -0.797 3 5 3 13 27.5 28.5 27.5 27.5
63 -4.953 1.260 1.554  -2.258 2 4 8 19 28.0 27.5 27.5 28.0
64 1.019 0.394 -1.5562  3.966 1 1 10 6 27.5 28.0 28.0 27.5
65 -5.301 2.974 -2.054  -2.472 6 4 1 6 28.0 27.0 28.0 27.0
66 -5.057 -4.358 4.450 1.002 6 15 6 9 27.0 28.0 28.0 28.0
67 3.249 0.629 4.240 1.262 7 6 5 4 28.0 27.5 27.0 28.0
68 -2.396 -3.800 -1.973  0.073 9 15 4 7 28.0 27.5 28.0 27.5
69 -0.186 -2.681 -4.256  -3.978 2 5 0 0 27.0 28.0 28.0 27.5
70 4.050 5.015 -0.807  -3.237 18 4 6 8 28.0 28.5 27.0 27.5

Interpretation: This test is intended to provide an indication of the noise levels,
which is a combination of the noise from the DVL itself, effects from connected
systems, and the environmental noise — both electric and acoustic.

This test is run with the transmitter turned off, i.e. listening only, and provides a
profile for each of the beams and reports values of velocity, correlation, and
amplitude. It is intended to provide an indication of noise exposure. High noise
levels can reduce the range and noise that is colored may bias the velocity
estimates. Since the DVL is not transmitting the velocity values shown in the
test are not valid and should be ignored.

An ideal system (depending on model) will have amplitude levels of 23-32 dB.

Note that this noise is the noise perceived by the DVL and indicates not only the
systems self-generated noise, but also noise resulting from noisy power
supplies, neighboring acoustic devices, and environmental noise which may be
present in the test facility/laboratory.

5.1 Results beam 1:

Mean velocity = -0.185 m/s

Std velocity = 2.966 m/s

Mean correlation = 5.5 % PASSED
Mean amplitude = 27.6 dB PASSED

Bottom track noise = 0.40 PASSED

5.2 Results beam 2:

Mean velocity = 0.205 m/s

Std velocity = 2.966 m/s

Mean correlation = 6.9 % PASSED
Mean amplitude = 27.7 dB PASSED

Bottom track noise = 0.40 PASSED
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5.3 Results beam 3:

Mean velocity = 0.314 m/s

Std velocity = 3.130 m/s

Mean correlation = 6.5 % PASSED
Mean amplitude = 27.5dB PASSED

Bottom track noise = 0.40 PASSED

5.4 Results beam 4:

Mean velocity = -0.012 m/s
Std velocity = 2.680 m/s
Mean correlation = 7.3 % PASSED

Mean amplitude 27.5 dB PASSED
Bottom track noise = 0.41 PASSED

Interpretation: These summary values are a quick indication of the
functionality of the acoustics.

A properly operating system should have a mean correlation below 20%.
A correlation between 20-25% will result in a warning and over 25% will
result in a fail.

Mean amplitude should have a value between 18-35dB. The test will
output a warning if the value is within 15-18dB or 35-40dB. Values below
15dB or above 40dB will output as fail.

What should happen if a warning or fail is shown? The first step should
always be to check the test setup. It is very likely that external noise is
causing the issue, especially in an office or workshop environment. Move
to an area with less interference and retry the test.

6 Boost operation measurements:

Cap bank pretest voltage = 50.43 V

Average boost energy = 1.64] PASSED
Source resistance = 1.82 Ohm
Minimum input voltage = 23.19V PASSED
Cap bank voltage = 68.75V PASSED

Cap bank charge duration = 189.1 ms PASSED
Low input voltage status = OK PASSED
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7 Internal transmit/receive loopback test:

7.1 Results beam 1:

Velocity = 0.000 m/s PASSED
Correlation = 100 % PASSED
Amplitude = 103.0 dB PASSED

7.2 Results beam 2:

Velocity = 0.001 m/s PASSED
Correlation = 100 % PASSED
Amplitude = 99.9 dB PASSED

7.3 Results beam 3:

Velocity = 0.000 m/s PASSED
Correlation = 100 % PASSED
Amplitude = 98.0 dB PASSED

7.4 Results beam 4:

Velocity = 0.000 m/s PASSED
Correlation = 100 % PASSED
Amplitude = 95.7 dB PASSED

&5

Interpretation: The loop back test for the transmit receive should produce
a near zero velocity on the four beams. Amplitude should be over 70dB.

8 Water current profile test:

Cell VelB1 VelB2 VelB3 VelB4 CorrB1  CorrB2

1 -0.117 0.020 -0.007 0.016 99 100
2 -0.053  -0.038 -0.116 -0.079 95 93
3 -0.064  -0.001 -0.172 0.061 81 83
4 -0.022 0.108 -0.011 -0.067 78 72
5 0.009 0.103 -0.052 -0.011 91 90
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0.025

-0.367
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-4.450

3.209
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0.744
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-0.312
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1.984
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-3.753

-2.958
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-3.712
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43 2.474 4.483
44 -2.938 -0.278
45 0.584 -0.318
46 0.963 1.843

47 -2.964 1.407

48 2.283 -0.059
49 -1.965  -1.205
50 -2.415  -4.105

51 3.204 3.714
52 3.013 4.004
53 -0.905 3.854
54  -4.910 2.424
55 -1.104  -1.404
56 -3.687 3.826
57 -6.417 0.983
58 -3.592 -1.102
59 -3.139 -1.113
60 4.220 2.290

61 -0.849 4.569

62 -3.603  -2.634
63 -3.870  -3.074
64 3.358 -4.040
65 3.970 -0.670

66 0.540 0.288
67  -0.609 0.800
68  -1.135 2.616
69  -1.991 3.166

70 -5.143  -0.045
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Interpretation: This test is similar to the noise test, but now the
transmitter is turned on. Amplitude values may be high, particularly in a
test tank where the pulse may be reflected and received multiple times
before dying out. The amplitude should attenuate with range with the
exception of boundaries or objects providing reflection and multipath
returns.

The portion of the profile which is of most interest is at the greatest
extent of the range. Here is where the amplitude (and correlation) should
reach a constant value and define the noise level. Higher levels
correspond to elevated noise floors and consequently reduced range.

8.1 Results beam 1:

Correlation cell 3 = 81 %

Amplitude cell 3 = 100.0 dB
8.2 Results beam 2:

Correlation cell 3 83 %

Amplitude cell 3 = 96.5 dB

8.3 Results beam 3:
Correlation cell 3 = 79 %
Amplitude cell 3 = 86.0 dB

8.4 Results beam 4:
Correlation cell 3 = 91 %
Amplitude cell 3 = 88.5 dB

Interpretation: This test will be executed regardless of whether a current
profiling license is installed. The third measurement cell from the
instrument is used for the test. If testing in a tank, there may be
interference with the boundaries causing reflections. If the goal of running
the BIT test is to check current profiling, the test must be conducted in
deep water so a proper current profile can be taken.

9 Measure transmit energy pr beam:
Transmit energy beam 1 = 76
Transmit energy beam 2 = 70
Transmit energy beam 3 = 70

Transmit energy beam 4 = 76
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Interpretation: This tests the transmitter energy output. All beams should
be within +/- 50% of the mean value.

10 Sensor measurements:
Internal temperature = 22.75 C
Water temperature = 21.74 C
Pressure sensor temperature = 21.00 C
Pressure sensor = 0.735 dBar

Pressure sensor (absolute) = 10.234 dBar

Interpretation: Internal temperature should be in the range of -4 — 60 C.
The water temperature sensor is located in the DVL head. It should read
within -4 — 30 C and display a reasonable value for the expected water
temperature.

Pressure sensor temperature should be within 3 degrees of the
Temperature.

Pressure sensor should be in the range of 5 — 50 dBar.
Fail <5 and >100
Warning <8 and >50

Note that heading, pitch and roll sensors are disabled in DVL products.
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11 Measure internal currents and voltages:
11.1 Power input:
Voltage = 23.99 V PASSED
Current = 10.87 mA (StdDev = 1.16 mA)
Power = 260.7 mW PASSED
11.2 Internal voltages:
5.3V = 5.338 V PASSED
3.3V = 3.264 V PASSED

Interpretation: Voltage should be between 12 - 48 volts. Near 12v can
cause uncertainty in the estimates and risks powering down. Above 51V
will damage the instrument.
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