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1. The purpose of this amendment is to provide answers to technical questions, and extend the offer due date.
2.  The offer due date is hereby changed from “December 5, 2002 Not Later Than 3:00pm” to read:  “December 11, 2002 Not Later Than 3:00pm”.

3. Answers to technical questions are as follows:

With Reference to Section 2.0

Question # 4.  What definition of “pressure accuracy” is being used?

Answer:  The piston/cylinder assembly shall have an accuracy of 0.0045% of reading.

The piston/cylinder’s surface area change should not be more than 0.0045% from one calibration to the next.

In order to approach an understanding in the fundamentals of  dead weight tester’s measurements, we have to first understand the principals involved. The area of the piston (Ao) is a measurement, (which is a measurement of the piston/cylinder assembly), in the deformation in the piston/cyliner assembly. The deformation in the piston/cyliner assembly is accomplished by the constant pressurizing and depressurizing across the fullscale of the dead weight tester. The deformation is a meassured value determained by calibrating the piston/cylinder assembly and determining the area of the piston/cylinder (Ao) determined from last time it was calibrated to the present time it is being calibrated.

The dead weight tester’s pressure measurement is not a fundemental unit in its own, but in fact it is the quotient in a mathematical expression of  force divided by the area of the piston/cylinder assembly.





Pressure = Force / Ao

The force exerted upon the piston/cylinder is made by using the dead weight tester’s mass weights. The mass weights are calibrated against NIST traceable laboratory class “S” (ASTM Standard 2) standard mass weights. The dead weight tester’s mass weights are made of high quality stainless steel having a density of 8.0 and are calibrated to NIST Class “S” tolerances. Because the dead weight tester’s mass weights are calibrated to Class “S” tolerances, the errors involved are expressed in parts per million (ppm). The piston/ cylinder assembly are also made up of high quality stainless steel, and calibrated to class “S” tolerances, and expressed in parts per million (ppm) errors.

The piston/cylinder’s Ao change (tolerance) has to be better than the stated accuracy (0.0045%) to be within tolerance. This tolerance is historically based upon the dead weight tester’s repeatable proven performance over a given period of time. In other words, the piston/cylinder’s Ao change can be no more than 0.0045% in worst case senerio. This present Ao value minus the last Ao value divided by the present Ao value(which is the percentage of change from last cal to this cal), then becomes the value used in rating the piston/cylinder’s performance (accuracy), as determined by the manufacture. The force of the mass of the weights (calibrated to class “S” tolerances and given in units of parts per million (ppm) errors) divided by the Ao value (usually given in six to eight places past the decimal or expressed in scientific notation), and expressed in either meter’s cubed (m3) metric or inche’s squared (sq2) english, gives you a value expressed as the pressure being exerted upon the piston/cylinder assembly.
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The dead weight tester’s repeatable performance having been historically proven, the accur

acy then can be applied to each reading (usually ten equal pressure points between zero (0) and fullscale), instead of applying to the tolerance to the fullscale of the instrument. 

Question # 6.  What is the purpose and/or function of a “hand pump with reference gauge”

Answer:  The system shall include a hand pump with reference gauge.

In order to better control the dead weight tester, a means of identifying and controlling the pressures must be maintained. The hand pump is an acme-screw plunger type assembly with a reference gauge to indicate what pressure is being applied for reference purposes.

Question # 8.  What is a “control manifold” and what is the purpose and/or function?

Answer:  The system shall include a pressure intensifier with control manifold.

The pressures needed will be in excess of 15,000 psi.  The site facility service of helium will only reach 2500 psi. There has to be a means of bringing the pressure up to 15000 psi. This is accomplished by the means of a pressure intensifier. The pressure intensifier takes the present pressure of helium and increases it by the means of the intensifier to the useful range of the dead weight tester.

Question # 11.  What definition is being used for “performance precision”?

Answer:  The performance precision shall be better than 5 ppm.

In quantifying the performance precision of the instrument, we have to first look at the area of the piston/cylinder (Ao) assembly.  In obtaining the area of the piston/cylinder assembly (Ao) through the calibration of the dead weight tester, the systematic errors introduced into the calibration process, which are the difference between the last Ao calibration and the pressures obtained and the present Ao calibration and the pressures obtained are less than 5 ppm.

Question # 12.  What definition is being used for “long term stability”?

Answer:  The system shall have a long-term stability of better than 5ppm per year.

This question is self-explanatory to instrument manufacturers.  Normal operation and usage will not change the system accuracies or uncertainties. 

The long-term stability of the dead weight tester is a result of the materials being used, typically, stainless steel.  Heat generated by the pressures encountered have less of an effect on stainless steel, (temperature co-efficient), than other materials used. The area of the piston/cylinder assembly (Ao) has less of a dramatic effect because of this. Also, the mass of the weights, being made of stainless steel will be more stable from calibration to calibration and durning the calibration process itself.
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With Reference to Section 3.0(b)F.

What is the definition for “performance precision”

Answer:  Identify the performance precision of the system.

See Section 2.0 # 11

4.   All other terms and conditions remain the same.

