1 Atmospheric pressure sensor

Verification schedule for atmospheric pressure sensor


Every AP channel is individually calibrated.

Calibration procedure

1.1 Define coefficients of polynomial regression AP(Np, Nt), where Np, Nt – output codes of pressure and temperature sensors

· define Np and Nt values for APi=(APmin+APstep(i) hPa, where APstep=10hPa; i=0,1…int[(APmax - APmin)/ APstep] at temperatures (minus10, 0, 10, 20, 30 (С and supply voltage is const;

· define coefficients of polynomial regression AP(Np, Nt).

1.2 Evaluating components of error:

· standard deviation 
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where 
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- mean of distribution; n – number of samples; (j – error, when j=1…n;

· temperature hysteresis – output deviation at a certain input, before and after a temperature cycle:
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- output deviation before and after +20(С (minus20(С or +20(С (+50(С temperature cycle;

· ratiometricity error 
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- max AP(Np, Nt) deviation at a certain input when supply voltage changes from 7 to 15V;

· long-term stability 
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 - max AP(Np, Nt) deviation at a certain input during 12 months.
1.3 Accuracy (worst case error):
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where 
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- accuracy of reference device.

2 Temperature sensor (subsurface temperature SST and temperature chain Tz)

Verification schedule for temperature sensor

Every temperature sensor is individually calibrated.

Calibration procedure

2.1 Define coefficients of polynomial regression T(NT), where NT  - output codes of temperature sensor

· define NT values at temperatures 0, 5, 10, 15, 20, 25, 30 (С and supply voltage is const;

· define coefficients of polynomial regression T(NT).

2.2 Evaluating components of error:

· standard deviation 
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(as in 1.2);

· ratiometricity error 
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- max T(NT) deviation at a certain input when supply voltage changes from 7 to 15V;

· long-term stability 
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 - max T(NT) deviation at a certain input during 12 months.
2.3 Accuracy (worst case error):
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- accuracy of reference device.
3 DEPTH SENSOR (depth of underside end of templine)

Verification schedule for depth sensor

Every depth channel is individually calibrated.

Calibration procedure


3.1 Define coefficients of polynomial regression PH(NP, T), where NP – output code of pressure; T- temperature of sensor.

· define NP values at pressures 0.3, 0.4, 0,5 MPa for each temperature value ( 0, 10, 20 (С and supply voltage is const;

· define coefficients of polynomial regression PH(NP, T);

· depth is:

H = 99.27( PH(NP, T) – 2.2(10-2 ([ PH(NP, T)]2.

3.2 Evaluating components of error:

· standard deviation 
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 (as in 1.2);

· ratiometricity error 
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- max H[PH(NP, T)] deviation at a certain input when supply voltage changes from 7 to 15V;

· long-term stability 
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 - max H[PH(NP, T)] deviation at a certain input during 12 months.
3.3 Accuracy (worst case error):
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State primary standard of pressure 


range 2.7(102 to 1.3(105 Pa; accuracy ( 2 Pa





Comparison standard 


Piston manometer MPA-15


range 2(104 to 1.33(105 Па; accuracy ( 13.3 Па





Inspection gage (Marlin-Yug)


Barometer BAR-I


range 6.5(104 to 10.8(104 Pa; accuracy ( 20 Pa





Buoy`s sensor


MM400 module (AP channel)


range 8.5(104 to 10.6(104 Pa; accuracy ( 100 Pa





Buoy`s sensor


MM400 module (SST, Tz channels)


Range minus 5 to 35 (С; accuracy ( 0.1(С





Inspection gage (Marlin-Yug)


Piesoelectric thermometer


accuracy ( 0.015(С





Comparison standard


Platinum resistance thermometer


accuracy ( 0.002(С





State primary standard of temperature:


Accuracy ( 0.001(С





Buoy`s sensor


 Depth sensor


Depth[m] = 99.27(P[MPa] – 2.2(10-2 (P2 [MPa2]


range 0 to 60 m; accuracy ( 1 m





Inspection gage (Marlin-Yug)


Piston manometer MP-60M:


range 1 to 6 MPa; accuracy rating 0.02








State primary standard of pressure 


range 0,04 to 6 MPa; ( ( 2(10-5
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