
Appendix 1 Uncertainty of Measurement - Basic Concepts - Part 1
This appendix is in two sections.  The first is an example of how Measurement of Uncertainty is applied in the Pharmaceutical Industry and the second provides some examples of uncertainty analysis from the very simplistic to the moderately thorough.
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PURPOSE

This document and XYZ, Critical Measurement, are designed to assist the sites in responding to Standard XYZ, Calibration and Measurement, in a consistent manner.

SCOPE

This document addresses the methodology for documenting the requirements of a Measurement System critical to making operability decisions or Good Manufacturing Practices (GMP) decisions. The Measurement System includes all components of the loop and the standard used to calibrate the loop.

Each site must identify the Measurement Systems requiring a calculated measurement uncertainty (see engineering standard XYZ, Critical Measurement).  This document covers the requirements for considering Measurement Uncertainty.  The requirements apply to any Measurement System used for generating Critical Operational Data (COD) or Critical Data (CD).
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Where applicable this standard establishes the requirements for calculating Measurement Uncertainty, determining Decision Limits, and determining Calibration Failure Limits.
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APPLICABILITY

This standard will be applied to all Measurement Systems generating COD, CD, or calibration data for COD/CD measurements.

The application of this standard will result in a measurement uncertainty analysis or a rationale for an alternate method.   In particular, four (4) situations have pre-existing rationale for an alternate consideration of uncertainty.

They are:

· Measurement Systems within the scope of XYZ, Analytical Equipment.

· Measurement Systems having Method Validation.

· Laws of all applicable countries or jurisdictions specify the design and maintenance of the Measurement System.

For example: U.S. EPA requirements for stack carbon monoxide.

· The Critical Data are Calculated Values.

Measurements analyzed using SOP XYZ, Requirements for Establishing Critical Operational Data Measurement and Control Equipment (or Systems) Tolerances, Calibration, and Alarm Limit Determination, comply with the intent of XYZ, but not this Engineering standard.  These measurements are not required to comply with this standard until a change in the Measurement System, or process requirements, would require execution of this standard.  This standard, together with XYZ, supersedes the requirements of SOP XYZ. 

This standard will be executed on a Measurement System generating COD or CD whenever the design of the Measurement System is changed.  This standard will be executed on a Measurement System generating COD or CD whenever a limit (PAR, action, or safe operating limits) for the measurement is changed.

This document does not apply to data that is not COD or CD.  The methods in this document may be applied during process development in the laboratory or pilot plant.  The methods can be applied to any Measurement System, loop, or instrument to support a Calibration Failure Limit.

This standard applies to xyz and contract personnel involved in calculating and applying Measurement Uncertainty.

The owner (Standard Owner) of this document must review any questions and possible exceptions pertaining to interpretation of the requirements set forth in this Standard.  Refer to the Standard Exception process for information regarding approval of exceptions (located in XYZ, Governance of Engineering Standards).
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DEFINITIONS

The following terms are specific to this Engineering Standard:  

Action Limits – The upper and lower limits for parameters (COPs, Environmental, or Business measurements) that when exceeded represent an abnormal situation that requires some sort of action.
Calculated Value – A single piece of data generated by manipulating multiple data points from one or more Measurement Systems.
Calibration Failure Limit – Refer to GMP Glossary

Coverage Factor (k) – A multiplier used with the standard uncertainty (u) to calculate the Measurement Uncertainty (U) to a defined confidence level. (U = k*u)

Critical Data (CD) – Refer to GMP Glossary
Critical Measurement – Refer to XYZ
Critical Operational Data (COD) – Refer to GMP Glossary

Critical Parameter (CP) – Refer to GMP Glossary

Critical Process Parameters (CPP) – Refer to GMP Glossary

Decision Limit (DL) – Refer to GMP Glossary

Guardband Margin (GB) – The expanded uncertainty (U) of a Measurement System used to determine Decision Limits and Calibration Failure Limits.

Measurement Error – The difference between the measured value and the true value of a quantity or parameter.

Measurement System – a collection of individual measurement components connected together, including the calibration system, for measuring a parameter. 

Measurement Uncertainty (MU) – Refer to GMP Glossary

Method Validation. – The process of testing a measurement procedure to assess its performance and to validate that performance is acceptable. The magnitudes of the analytical errors are experimentally determined and their acceptability for the application of the method is judged versus defined requirements for quality in the form of maximum allowable errors.
Proven Acceptable Range (PAR) – Refer to GMP Glossary

Required Uncertainty of the Limits (Usr) – The tolerable level of uncertainty allowed at the specified process limits (applies to CPPs, COPs, Action Limits, and Safe Operating Limit).

Safe Operating Limit (SOL) – The safe upper and lower limits for parameters as documented in the Process Safety Information (PSI).  The SOL is a measured Critical Parameter (CP) that, when exceeded, defines the transition from safe to unsafe conditions.

RATIONALE

The methodology listed in this document satisfies the intent of the Standard XYZ regarding calibration and maintenance of measurements generating data (COD & CD).  This document does not attempt to satisfy all requirements of XYZ.  The application of statistics and metrology to processes is complex and non-intuitive.  This engineering standard presents a peer reviewed methodology that will foster consistency within areas and across plant sites.  The steps denote the minimum effort required to address regulatory and business needs. 

STANDARDS

Requirements Summary Matrix

The following Summary Matrix identifies the section numbers, requirements (what must be satisfied; i.e. the "whats"), regulatory/guidance references, required practices (what must be done; i.e. the "hows"), and XYZ references for the systems included in this Engineering Standard.

Sample forms are included as appendices to the standard.  They are compliant with the standard and can be used.  The forms are suggestions only and are not mandatory.

Note:  Not all cells of the matrix will contain data (not all requirements will have required practices, regulatory references, XYZ references, etc.).  Cells that do not contain data are hatched to indicate that data is not applicable for that cell. 
	7.1   Determine Measurement Uncertainty Process

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	 Ref.

	7.1.1
	This standard must apply to all measurements which generate data (COD & CD).
	
	All measurements that generate data (COD & CD) will generate a documented consideration of uncertainty per a section of this standard.

If the remainder of this standard cannot be completed, a rationale for an alternate consideration of Measurement Uncertainty must be documented to meet the requirement.

The rationale must be reviewed and approved by Quality Unit for COD parameters.

The rationale must be reviewed and approved by a representative of Environmental, Health and Safety, or the Business for CD parameters.

An Engineering Manager or above must approve the rationale is technically sound and the alternate method is approved to be implemented.

A copy of all rationale approval forms must be given to the Standard Owner.

(See Sample Opt Out Rationale Form, Appendix x.)
	

	7.1   Determine Measurement Uncertainty Process (Continued)

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	 Ref.

	7.1.2
	Measurement Systems generating COD or CD, and are maintained by rule of law must meet all legal requirements.
	
	The calibration and maintenance of Measurement Systems having their design and calibration system specified by the law of the local government consider MU by methods outside of this standard.

This includes, but is not limited to, Environmental Monitoring Systems governed by the United States Environmental Protection Agency (EPA) or similar entity (at OUS sites).

These Measurement Systems must have a documented rationale as described in this standard.

The remainder of this standard does not apply to these parameters.
	

	7.1.3
	Measurement systems generating COD or CD, and have been qualified through Method Validation must have documented approval that measurement uncertainty has been considered.
	
	The calibration and maintenance of Measurement Systems within the scope of XYZ, Analytical Equipment, or those qualified for use through Method Validation have MU considered by methods outside of this standard.

This includes, but is not limited to:

· Quality Control Lab (QCL) systems.

· Process Analytical Systems with Method Validation.

These COD and CD parameters must have a documented rationale as described in this standard.

The remainder of this standard does not apply to these COD and CD parameters.
	

	7.1   Determine Measurement Uncertainty Process (Continued)

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.1.4
	Critical Measurements that are Calculated Values must have must have documented approval that measurement uncertainty has been considered.
	
	It is technically inappropriate to use the methods of this standard for Calculated Values.  Any Measurement Systems providing data for a critical Calculated Value must be treated as COD or CD.

These COD and CD parameters must have a documented rationale as described in this standard.

The remainder of this standard does not apply to Calculated Values.

The remainder of this standard does apply to measured parameters from which a Calculated Value is derived.
	

	7.1.5
	Critical Measurement Systems, that cannot meet the design requirements for Measurement Uncertainty, must be approved for use.
	
	These COD and CD parameters must have a documented rationale as described in this standard.

The remainder of this standard must be applied to these Measurement Systems. The documentation must be attached to the rationale.
	

	7.2   Calculate Measurement Uncertainty

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.2.1
	An uncertainty must be estimated for a Measurement System generating COD or CD.
	
	The Measurement System uncertainty must be estimated with appropriate data sources.  Any of the following may be used:

· Calibration data for the Measurement System.

· Accuracy specifications from the manufacturer of the Measurement System components.

· Test data from similar Measurement Systems, generated by a qualified facility.

· Test data from similar components of the Measurement System, generated by a qualified facility.
	

	7.2.2
	The Measurement Uncertainty must include the contribution of the calibration system.
	
	The Measurement Uncertainty for a Measurement System must include the calibration system (uss) by either:

· Using calibration data generated by the Measurement System of interest.

· Including the Measurement Uncertainty for the calibration system as a component of the Measurement System.
	

	7.2.3
	The estimate of Measurement Uncertainty using component uncertainties must use the root-sum-of-the-squares (RSS) mathematical method.
	
	The calculation to be used to combine uncertainties from multiple sources of error will be:
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	7.2   Calculate Measurement Uncertainty (Continued)

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.2.4
	The data and calculations showing estimation of Measurement Uncertainty for COD and CD Parameters must have a technical review and approval.
	
	A set of documents containing all data and calculations used to estimate Measurement Uncertainty must be reviewed and approved.

All documents must be reviewed and approved by personnel who have training on this standard. Additionally, at least one approver must be qualified to fulfill the Engineering Role.

(See Sample Form, Appendix x) 
	

	7.3    Establish Decision Limits for the Critical Parameter

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.3.1
	For each COD and CD parameter, a required uncertainty must be stated at all limits (PAR, Action, or Safe Operating Limits).
	
	The Required Uncertainty of Limits (Usr) must be a design requirement.

A value must be stated for each limit of the COD or CD parameter.

Acceptable Characteristics of a required uncertainty are:

· The value can be 0.

· The rounding rules that apply to the data (COD or CD) can be used to derive a Usr.

· The value Usr represents an interval outside the limit where the true value must reside with 97.7% confidence or better when the measured value is on the acceptable side of the limit. 

(See "The Required Uncertainty for COD & CD Parameters", Appendix x.)
	 

	7.3    Establish Decision Limits for the Critical Parameter (Continued)

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.3.2
	A Guardband Margin must be calculated from the estimate of Measurement Uncertainty.
	
	The Guardband Margin (GB) must be calculated by using the Measurement Uncertainty for a Measurement System.

Multiple Measurement Systems may be used to measure all limits of the COD or CD parameter. Only the Measurement System designed to provide COD or CD data at the limit of interest must be used in this calculation.

The Guardband Margin must be calculated by multiplying the Measurement Uncertainty (usystem) by a coverage factor (k) greater than or equal to 2.
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	7.3.3
	A Decision Limit (DL) must be the result of mathematically applying the Required Uncertainty of Limits and the Measurement Uncertainty of the Measurement System to the limit of interest (PAR, Action, or Safe Operating Limits).
	
	If the Guardband Margin is less than the Usr, the Decision Limit (DL) is equal to the limit of interest (PAR, Action, or Safe Operating Limits). 

If the Guardband Margin is greater than Usr, the Decision Limit is offset from the limit of interest in the direction of acceptability. 

For a low limit (process operates above):
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For a high limit (process operates below):
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	7.3    Establish Decision Limits for the Critical Parameter (Continued)

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.3.4
	The data and calculations showing consideration of Measurement Uncertainty in the calculation of a Decision Limit must have a technical review and approval.
	
	A set of documents containing all data and calculations used to define the Decision Limits for a Critical Measurement must be reviewed and approved.

All documents must be reviewed and approved by personnel who have training on this standard. Additionally, at least one approver must be qualified to fulfill the Engineering Role.

(See Sample Decision Limit Rationale Form, Appendix x)
	

	7.4    Verify the Measurement System is Capable

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.4.1
	Where there are two Decision Limits for a COD or CD parameter, there must be an operating range between the Decision Limits.
	
	Where there are two Decision Limits for a COD or CD parameter, a Measurement System design must result in Decision Limits (DL) that have an operating range between them.
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It is highly recommended for business reasons that the range between the Decision Limits is greater than the Guardband Margin.
	

	7.4.2
	The Measurement System must be capable of measuring all the limits for a COD or CD parameter.
	
	The Measurement System(s) designed for the COD or CD parameter must be configured to show the value of all limits.

This requirement can be met with multiple measurement devices.
	

	7.4    Verify the Measurement System is Capable (Continued)

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.4.3
	For COD or CD parameters with one limit, the Measurement System(s) must be able to measure continuously between the limit and the target for a COD or CD parameter.
	
	For COD or CD parameters with one limit, the Measurement System(s) design must be configured to show all values between the limit and the target for the COD or CD parameter.

It is recommended that the Measurement System be able to measure all values in the normal operating range.

This requirement can be met with multiple measurement devices.
	

	7.4.4
	For COD or CD parameters with two limits, the Measurement System(s) must be able to measure continuously between the highest and lowest limits for a COD or CD parameter.
	
	For COD or CD parameters with two limits, the Measurement System(s) design for the COD or CD parameter must be configured to show all values between the highest and lowest limits.

This requirement can be met with multiple measurement devices.
	

	7.5    Establish Calibration Failure Limit

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.5.1
	A Calibration Failure Limit for a COD or CD Measurement System will have a confidence of 95.4% to 99.7% that the failure is a true change in the Measurement System. 
	
	Where a measurement system is calibrated in sections, each component calibration must have a CFL allowable range.

usystem must be the Measurement Uncertainty or its components used to determine the Decision Limits.
Calculate the allowable range for the Calibration Failure Limit (CFL)
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Verify the CFL is at or between CFLmin and CFLmax.
	

	7.5.2
	The data and calculations showing consideration of Measurement Uncertainty in the calculation of the Calibration Failure Limit must have a technical review and approval.
	
	A set of documents containing all data and calculations used to define the Calibration Failure Limit for a COD or CD Measurement System must be reviewed and approved.

All documents must be reviewed and approved by personnel who have training on this standard. Additionally, at least one approver must be qualified to fulfill the Engineering Role.
	

	7.6    Approve Decision Limits

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.6.1
	A Decision Limit must be calculated for each limit (PAR, Action, or Safe Operating Limits).
	
	The Required Uncertainty of the Limits, the Measurement Uncertainty, and the calculation of a Decision Limit must be recorded and approved.

The approvers must include Engineering and Quality Unit.
	

	7.7    Retention of Data and Documents

	No.
	Requirement

(What)
	Regulatory/ Guidance Ref.
	Required Practice

(How)
	Ref.

	7.7.1
	The data and calculations showing consideration of Measurement Uncertainty for COD and CD parameters must be retained.
	
	These documents are historical and should be stored in a secure environment that can be easily accessed in the future.


	


APPENDICES

The Required Uncertainty for COD & CD Parameters

A COD or CD parameter will have acceptable limits.  When the measured values from a COD or CD Parameter are in acceptable ranges relative to the limits, a process is meeting requirements.

The uncertainty of the Measurement System can impact the quality control system for the process under consideration.  The probability of falsely accepting a measurement as good when the true value is beyond limits can be estimated for every value in the acceptable range of operation.  The point with the largest probability of falsely accepting the measurement is at the limit itself.  The probability is 50% that the true value is beyond the limit.

The Required Uncertainty of a Limit is a value that conveys the process owner’s sensitivity to error in a measurement when a process is operating near a limit.  Since Measurement Systems cannot be designed without error, a specification must be established which can be used to design an appropriate Measurement System.  The Required Uncertainty of a Limit is based on good scientific judgment and knowledge of the process.

False Accept Rate at a Limit

Note:  False accept rate, as used in this document, is the more general statistical term and is not the definition applied in the GMP Glossary.

Measurement Systems will have an error. When a measurement is at a limit, the probability that the true value is outside the limit reaches 50%.  There is only one true value, which is unknown. The likelihood of the true value is described by a normal probability distribution. The probability of this true value decreases as the difference between the true and measured value increases.  50% of the probable values also lie in the acceptable area of operation. It can be said that there is a 50% false accept rate when operating at a limit.
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Designing a Measurement System

The use of a false accept rate does not convey the impact that Measurement Error has on the process.  A normal distribution centered on a limit can take many shapes based on the standard deviation of the measurement uncertainty distribution. 
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The standard deviation can be used to define a process owner’s requirement for the level of confidence that the Measurement System must provide to prevent an unrecognized impact on the process.  A value that conveys a confidence for a given standard deviation is the expanded probability. When translated to a Measurement System, the expanded probability is the Required Uncertainty of a Limit, Usr.  The standard deviation of a Measurement System is the Measurement Uncertainty, usystem.

This engineering standard establishes 97.7% confidence interval as sufficient to consider a Measurement System capable of meeting process requirements.  This sets the Coverage Factor between Usr and usystem equal to 2.00. The examples below show the impact of the Required Uncertainty of a Limit on the confidence interval for a COD or CD parameter.

CAUTION: An understanding of standard statistical variables U, k, and u is recommended. The use of the Usr (an expanded uncertainty), usystem (a standard uncertainty), and a coverage factor can lead to math errors. The general equation U = k ( u is to be used. The example below demonstrates why a usystem = Usr is not sufficient to meet process requirements. The coverage factor, k, must always be understood. i.e. a 2(C device is not sufficient if the Required Uncertainty of the Limit is 2(C.

Example 1:  A MS&T chemist has a PAR low limit on a reactor temperature of 50(C.  For valid scientific reasons, an excursion to 48(C would have little impact on the product impurity profile.  The Measurement System for this application can be designed to produce standard uncertainties of 0.8(C, 1(C or 2(C.  Which Measurement System is capable of meeting process requirements?

Analysis:

There is sufficient scientific rationale to establish Usr at 2(C.  This indicates that when the measured value is just at the PAR (50(C), the true value can be, unknown to all, at 48(C with an appropriate level of risk to product quality.  The goal of the engineer is to design a Measurement System with a confidence greater than or equal to 97.7% (k=2.00) have a true value within 2(C of the measured value at the limit.
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Choice 1, 2(C -Starting with the highest uncertainty device is typically the most cost effective Measurement System.
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The Usr equals one standard deviation. This standard requires the Usr to be at least two standard deviations of the system uncertainty.

Using a Standard Normal, Cumulative Probability table:
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The confidence for the Measurement System with usystem = 2(C is 84.1% that the true value is greater than 48(C.

This is an unacceptable system for a Decision Limit at the PAR. The Guardband Margin may be used to determine Decision Limits that allow the use of this Measurement System. See the next section, "Decision Limits and Guardbanding".
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Choice 2, 1(C -The 1(C system is more expensive and harder to maintain. It is considered the most common method for monitoring temperature in applications of this type. 
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The Usr equals two standard deviations. This standard requires the Usr to be at least two standard deviations of the system uncertainty.

Using a Standard Normal, Cumulative Probability table, the confidence for the Measurement System with an uncertainty of 1(C is 97.7% that the true value is greater than 48(C. 

This is an acceptable system that permits the Decision Limit to be at the PAR.
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Choice 3, 0.8(C -The 0.8(C system is two orders of magnitude more expensive than the 1(C system. It is considered the best available technology for monitoring temperature in applications of this type. 
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The Usr equals two and a half standard deviations. This standard requires the Usr to be at least two standard deviations of the system uncertainty.

Using a Standard Normal, Cumulative Probability table, the confidence for the Measurement System with an uncertainty of 0.8(C is 99.4% that the true value is greater than 48(C. 

This is an acceptable system that permits the Decision Limit to be at the PAR.
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Decision Limits and Guardbanding

Prior to designing a Measurement System, the Decision Limits are the PARs, Action Limits, and Safe Operating Limits.  In order to consider Measurement Uncertainty, corrections to the Decision Limits may be necessary to make sure that the risk posed by measurement uncertainty is acceptable to the process owner.

When a limit such as a PAR is understood to be a limit of failure, it is unacceptable to have a true value beyond this limit.  The required uncertainty (Usr) is zero.  In such cases, the uncertainty of the Measurement System has an immediate and real impact when the true value is past the limit but the measured value is not.

In order to make good risk based decisions, the designed uncertainty must be accounted for by guardbanding.  A Guardband Margin is an interval based on the Measurement Uncertainty that, when used to modify the Decision Limits, results in lower risk of a true value exceeding a limit without an intervention.  By its nature, a Guardband Margin increases false rejects and decreases false accepts on a Measurement System.  This engineering standard requires, if employed, that a Guardband Margin be no smaller than twice the Measurement Uncertainty of the Measurement System (usystem).

In the example shown in the figure below, if the Guardband Margin is used to adjust the Decision Limit from 50(C to 52°C, the probability that the true value is 50°C or greater becomes 97.7% when the measured temperature is 52°C. If the Decision Limit remains 50°C, the probability of a true value less than 50°C occurring at the limit is 50%.
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When a limit, such as a PAR is a limit of acceptance, the region of acceptable performance is not fully defined.  Scientific judgment and data can be used to determine an interval outside the limit where success is a reasonable conclusion.  The Required Uncertainty of a Limit defines a region of expected success.  The Decision Limit can exist at the PAR if the Measurement System can guarantee with a high confidence (97.7%) that the true value is in the region of success.
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Finally, if a Measurement System cannot meet the requirements for a limit of acceptance, it is possible to apply a Guardband Margin and a Usr to obtain a Decision Limit which is between the critical limit and a fully guardbanded process.
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Considerations for Establishing Decision Limits

This standard establishes the least conservative values for Decision Limits.  The Decision Limits for a COD or CD parameter may be different than the calculations in this standard provide. 

For COD parameters, quality may be affected by sudden changes in operation outside of norms.  A process that is tightly controlled relative to a limit may justify movement of a Decision Limit to reflect the degree of control.  When process variability is low, any change that results in an excursion outside norms may need investigation.  The use of statistical process control may identify alternative Decision Limits.  The Decision Limits must meet the requirements of this standard.

For COD parameters, the use of a measurement to detect equipment failure or human error is common.  The use of Decision Limits to codify this function is highly discouraged.  This will result in the quality system responding to changes in equipment that have not actually compromised the process.  The Calibration system is designed for this function.

CD parameters may be used to detect imminent equipment failure.  In this case, the Decision Limits established by this standard are sufficient.  The acceptable range and Required Uncertainty at a Limit, if correctly identified, will result in the correct Decision Limits.

Sample OPT Out Rationale Form

See Attachment 15

Sample OPT Out Rationale Data Entry Guide

	DATA
	DESCRIPTION

	Site (A)
	Enter the Manufacturing site here

	Building (B)
	Enter the actual building number if there is one 

	Process (C)
	Enter the process name 

	Item Code (D)
	Enter the ticket number 
If there is no ticket number, enter N/A.

	Instrument ID (E)
	Enter the instrument Tag number
If there are multiple instruments that are used to measure the same parameter for this step and they are identical, list all of them.

	COD/CD List Source (F)
	Enter the Title and Approval Date of the COD/CD List used in this analysis.

	Rationale (G)
	Record a rationale for not using this engineering standard on this Measurement System to Set Decision Limits.

	Prepared by Signature (H)
	The person filling out the form signs here. 

(Your signature indicates that you prepared this document following the applicable standards and procedures.)

	Engineering (I)
	The engineer responsible for the Process Step that this measurement system resides in.

(Your signature indicates that you have reviewed this document and agree with the information contained herein.)

	Technical Service (J)


	For COD: Thexyz Representative responsible for the Process Step that this measurement system resides in.

(Your signature indicates that you have reviewed this document and agree with the information contained herein.)

Not Required for CD.

	Signatures: Approver (K)
	For COD: The Quality Unit signs here.

For CD: The Health & Safety Representative for Health & Safety Data; The Environmental representative for Environmental Data; or the Appropriate Leader for Business Data.

(Your signature indicates that you agree with the rationale.)

	Engineering Management (L)
	An Engineering Manager or above must agree with the rationale and give approval to implement an alternate method of uncertainty consideration.
(Your signature indicates that the rationale is technically sound and the alternate method of uncertainty consideration may be implemented.)


Sample CML Form

See Attachment 16

Sample CML Data Entry Guide

	DATA
	DESCRIPTION

	Site (A)
	Record the Site Details here..  This information will be included in the COD data.

	Building (B)
	Record the Building # here.  This information will be included in the COD data.

	Process (C)
	Record the process name from the ticket.  This information will be included in the COD data.

	Item Code (D)
	Record the item code, ticket number or utility, e.g., Purified Water.  Record N/A if this is related to air pollution or wastewater treatment (CD).  

	Instrument ID (E)
	Record the instrument Tag number
If there are multiple instruments that are used to measure the same parameter for this step and they are identical, list all of them.

	Step (F)
	Record the step ID or description (e.g. 4, D-3).

If there is no step ID, then record a description of when the measurement is critical, or a description of the utility process if the measurement is on a utility.

	IF usystem is being estimated based on performance data

	XYZ (G)
	Record the equipment number of the transmitter or primary loop element or instrument for this COD or CD measurement.

This record  is where the Loop Calibration Failure Limit will be stored. (PM Tolerance, Equipment Tolerance)

Record N/A if this has not been assigned.

	usystem (H)
	The uncertainty of the measurement system based on performance data.

	usecondary_standard (I)
	The uncertainty of the secondary standard that was used to measure the performance of the measurement system.

	IF usystem is being estimated using vendor data

	XYZ (G)
	Record the equipment number of the transmitter or primary loop element or instrument for this critical measurement.

This is where the Loop Calibration Failure Limit will be stored. (PM Tolerance, Equipment Tolerance)

Record N/A if this has not been assigned.

	Loop:  Sensor: (J)

· Manufacturer

· Model number

· Component Uncertainty 


	Record the following:

· Manufacturer, not vendor
· Complete model number including options.

· Calculated or verified Component Uncertainty or Calibration Failure Limit

Note:  Some of this data will be available from the Computerized Maintenance Management System or paper based maintenance record.  All data retrieved from these systems must be verified.

	Loop:  Transmitter: (K)

· Manufacturer

· Model number

· Component Uncertainty 


	Record the following:

· Manufacturer, not vendor 
· Complete model number including options.

· Calculated or verified Component Uncertainty or  Calibration Failure Limit

Note:  Some of this data will be available from the Computerized Maintenance Management System or paper based maintenance record.  All data retrieved from these systems must be verified.

	Loop:  I/O module: (L)

· Manufacturer

· Model number

· Component Uncertainty 
	Record the following:

· Manufacturer, not vendor
· Complete model number including options.

· Calculated or verified Component Uncertainty or Calibration Failure Limit.

	ucombined (M)
	The combined uncertainty of all of the components of the measurement system.

	usecondary_standard (N)
	The uncertainty of the secondary standard used to calibrate the measurement system.

	usystem (P)
	The uncertainty of the measurement system.

	Once usystem has been calculated

	Minimum Calibration Failure Limit (Q)
	Minimum Calibration Failure Limit = 2 * usystem

	Signatures:  MU Team member (R)
	The person filling out the form signs here. 

(Your signature indicates that you prepared this document following the applicable standards and procedures.)

	Signatures:  Engineering (S)
	The engineer responsible for the Process Step that this measurement system resides in.

(Your signature indicates that you have reviewed this document and agree with the information contained herein.)


Sample Decision Limit Rationale Form

	Site:
	A
	
	
	
	
	
	
	
	Item Code:
	D
	
	

	Building:
	B
	
	
	
	
	
	
	
	Instrument ID:
	E
	
	

	Process:
	C
	
	
	
	
	
	
	
	COD/CD List Source:
	F
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Measurement System Requirements
	
	
	
	
	
	
	
	
	
	

	Step
	Description
	
	Process Limit High
	Required Uncertainty of the High Limit (Usr)
	Process Limit Low
	Required Uncertainty of the Low Limit (Usr)
	Eng Units
	

	G
	H
	
	I
	
	J
	
	K
	
	L
	
	M
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Measurement System Design Attributes
	
	
	
	
	
	Decision Limits
	
	
	

	Instrument ID
	 Source
	
	usystem
	Guardband
	Is Guardband Margin / usystem  > = 2 ? (Yes or No)
	Instrument Range High (IRH)
	Instrument Range Low (IRL)
	High
	Target (applicable for single sided limits only)
	Low
	Rationale
	Do the Decision Limits/Target fall between IRH & IRL? (Yes or No)

	N
	O
	
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Prepared By:  
	Z
	
	
	Title:
	Z
	
	
	
	Date:  
	
	

	
	
	(Your signature indicates that you prepared this document following the applicable standards and procedures)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Engineering:  
	AA
	
	
	Title:
	AA
	
	
	
	Date:  
	
	

	
	
	(Your signature indicates that you have reviewed this document and agree with the information contained herein)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Tech Services:  
	AB
	
	
	Title:
	AB
	
	
	
	Date:  
	
	

	
	
	(Your signature indicates that you have reviewed this document and agree with the information contained herein)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Approver:
	AC
	
	
	Title:
	AC
	
	
	
	Date:  
	
	

	
	
	(Your signature verifies that measurement uncertainty has been considered for decision limits and that you agree with the rationale)
	


Sample Decision Limit Rationale Data Entry Guide

	DATA
	DESCRIPTION

	Site (A)
	Enter the Manufacturing site here

	Building (B)
	Enter the actual building number if there is one 

	Process (C)
	Enter the process name

	Item Code (D)
	Enter the ticket number
If there is no ticket number, enter N/A.

	Instrument ID (E)
	Enter the instrument Tag number 
If there are multiple instruments that are used to measure the same parameter for this step and they are identical, list all of them.

	COD/CD List Source (F)
	Enter the Title and Approval Date of the COD/CD List used in this analysis.

	Step (G)
	Enter the step ID or description (e.g. 4, D-3).

If there is no step ID, then enter a description of when the measurement is critical, or a description of the utility process if the measurement is on a utility.

	Description (H)
	Process Description for the parameter

	Measurement System Requirements (I, J, K, L, M)
	Enter the High and Low Process Limits (i.e. PARs/Action Limits/Safe Operating Limits) with the required uncertainty at those limits (Usr) & engineering units.  

	Measurement System Design Attributes (N, O, P, Q, R, S, T)
	· N - Enter the instrument Tag number. If there are multiple instruments that are used to measure the same parameter for this step and they are identical, list all of them.

· O - Enter the Title and Approval Date used in this analysis.

· P - Enter the Measurement Uncertainty of the Measurement System

· Q – the calculated Guardband Margin of the instrument

· R – Verification that the ratio between the Guardband Margin and usystem must be at least 2 to 1. 

· S, T – the range of the instrument (in terms of the units specified in M)

IF there is more than one instrument required to measure the process limits, fill out one row for each measurement.

	Decision Limits (U, V, W, X, Y)
	Enter the established decision limits for each measurement per ABC (U, V, W), how they were calculated (X), and whether or not the instrument range (S, T) covers the entire range of the decision limits.

	Prepared by Signature (Z)
	The person filling out the form signs here. 

(Your signature indicates that you prepared this document following the applicable standards and procedures.)

	Engineering (AA)
	The engineer responsible for the Process Step that this measurement system resides in.

(Your signature indicates that you have reviewed this document and agree with the information contained herein.)

	Technical Service (AB)


	For COD: The XYZ Representative responsible for the Process Step that this measurement system resides in.

(Your signature indicates that you have reviewed this document and agree with the information contained herein.)

Not Required for CD.

	Signatures: Approver (AC)
	For COD: The Quality Unit signs here.

For CD: The Health & Safety Representative for Health & Safety Data; The Environmental Representative for Environmental Data; or the Appropriate Leader for Business Data.

(Your signature verifies that measurement uncertainty has been considered for decision limits and that you agree with the rationale.)
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		-9.5		1.00779353943E-20		38.125		9.54456557328791E-32		38.125		0.0000912009		38.125		0.0357634607

		-9.4		2.59286470110037E-20		38.250		4.17848754454265E-31		38.250		0.0001074609		38.250		0.0368575562

		-9.3		6.60457986073931E-20		38.375		1.80092740391477E-30		38.375		0.0001264002		38.375		0.0379730122

		-9.2		1.66558803237993E-19		38.500		7.6416554115872E-30		38.500		0.0001484196		38.500		0.0391097531

		-9.1		4.15859897911516E-19		38.625		3.19222020463522E-29		38.625		0.0001739726		38.625		0.0402676804

		-9		1.02797735716689E-18		38.750		1.3128417606154E-28		38.750		0.0002035712		38.750		0.041446672

		-8.9		2.5158057769514E-18		38.875		5.31552386602179E-28		38.875		0.0002377924		38.875		0.042646582

		-8.8		6.09575812956242E-18		39.000		2.11881925350935E-27		39.000		0.0002772844		39.000		0.0438672397

		-8.7		1.46229635750066E-17		39.125		8.31487831077957E-27		39.125		0.0003227743		39.125		0.0451084495

		-8.6		3.47296274856621E-17		39.250		3.21241787162144E-26		39.250		0.0003750754		39.250		0.0463699902

		-8.5		8.16623563166955E-17		39.375		1.2218624482984E-25		39.375		0.000435095		39.375		0.0476516148

		-8.4		1.90108153790796E-16		39.500		4.57537559052081E-25		39.500		0.0005038436		39.500		0.0489530498

		-8.3		4.38163943550933E-16		39.625		1.68672908127048E-24		39.625		0.0005824429		39.625		0.0502739951

		-8.2		9.99837874849718E-16		39.750		6.12178486524712E-24		39.750		0.0006721357		39.750		0.0516141234

		-8.1		0		39.875		2.18738355461856E-23		39.875		0.0007742953		39.875		0.0529730803

		-8		0		40.000		7.69459862670642E-23		40.000		0.0008904352		40.000		0.0543504834

		-7.9		0		40.125		2.66477869438827E-22		40.125		0.0010222191		40.125		0.0557459228

		-7.8		0		40.250		9.08553431197667E-22		40.250		0.0011714714		40.250		0.0571589602

		-7.7		0		40.375		3.04967772063353E-21		40.375		0.0013401871		40.375		0.0585891292

		-7.6		0		40.500		1.00779353943E-20		40.500		0.0015305417		40.500		0.0600359353

		-7.5		0		40.625		3.27871253878144E-20		40.625		0.0017449015		40.625		0.0614988551

		-7.4		0		40.750		1.05014498299704E-19		40.750		0.0019858328		40.750		0.0629773373

		-7.3		0		40.875		3.31138236018879E-19		40.875		0.002256111		40.875		0.0644708018

		-7.2		0		41.000		1.02797735716689E-18		41.000		0.0025587289		41.000		0.0659786404

		-7.1		0		41.125		3.14175210866487E-18		41.125		0.0028969039		41.125		0.0675002164

		-7		0		41.250		9.45310388190285E-18		41.250		0.0032740848		41.250		0.0690348653

		-6.9		0		41.375		2.80021317355065E-17		41.375		0.0036939565		41.375		0.0705818946

		-6.8		0		41.500		8.16623563166955E-17		41.500		0.0041604436		41.500		0.0721405842

		-6.7		0.0000000001		41.625		2.34458978470431E-16		41.625		0.0046777125		41.625		0.0737101867

		-6.6		0.0000000001		41.750		6.62713745596875E-16		41.750		0.0052501708		41.750		0.0752899278

		-6.5		0.0000000003		41.875		0		41.875		0.0058824649		41.875		0.0768790067

		-6.4		0.0000000005		42.000		0		42.000		0.0065794756		42.000		0.0784765965

		-6.3		0.000000001		42.125		0		42.125		0.0073463097		42.125		0.0800818448

		-6.2		0.0000000018		42.250		0		42.250		0.0081882897		42.250		0.0816938741

		-6.1		0.0000000033		42.375		0		42.375		0.0091109399		42.375		0.0833117827

		-6		0.0000000061		42.500		0		42.500		0.010119969		42.500		0.0849346451

		-5.9		0.000000011		42.625		0		42.625		0.011221249		42.625		0.086561513

		-5.8		0.0000000198		42.750		0		42.750		0.0124207904		42.750		0.0881914157

		-5.7		0.0000000351		42.875		0		42.875		0.0137247133		42.875		0.0898233613

		-5.6		0.0000000618		43.000		0		43.000		0.0151392147		43.000		0.0914563374

		-5.5		0.0000001077		43.125		0		43.125		0.0166705309		43.125		0.0930893119

		-5.4		0.0000001857		43.250		0.0000000001		43.250		0.0183248965		43.250		0.0947212343

		-5.3		0.0000003171		43.375		0.0000000001		43.375		0.0201084987		43.375		0.0963510363

		-5.2		0.0000005361		43.500		0.0000000003		43.500		0.0220274275		43.500		0.0979776334

		-5.1		0.0000008972		43.625		0.0000000006		43.625		0.0240876221		43.625		0.0995999255

		-5		0.0000014867		43.750		0.0000000013		43.750		0.0262948135		43.750		0.1012167981

		-4.9		0.000002439		43.875		0.0000000028		43.875		0.0286544631		43.875		0.1028271241

		-4.8		0.0000039613		44.000		0.0000000061		44.000		0.0311716991		44.000		0.1044297642

		-4.7		0.0000063698		44.125		0.0000000128		44.125		0.0338512484		44.125		0.1060235688

		-4.6		0.0000101409		44.250		0.0000000264		44.250		0.0366973684		44.250		0.1076073789

		-4.5		0.0000159837		44.375		0.0000000537		44.375		0.0397137749		44.375		0.1091800278

		-4.4		0.0000249425		44.500		0.0000001077		44.500		0.0429035703		44.500		0.1107403422

		-4.3		0.0000385352		44.625		0.0000002125		44.625		0.0462691707		44.625		0.1122871439

		-4.2		0.0000589431		44.750		0.0000004128		44.750		0.0498122332		44.750		0.1138192508

		-4.1		0.0000892617		44.875		0.0000007896		44.875		0.0535335849		44.875		0.1153354789

		-4		0.0001338302		45.000		0.0000014867		45.000		0.0574331529		45.000		0.1168346433

		-3.9		0.0001986555		45.125		0.0000027559		45.125		0.0615098978		45.125		0.1183155602

		-3.8		0.0002919469		45.250		0.0000050295		45.250		0.0657617511		45.250		0.1197770478

		-3.7		0.0004247803		45.375		0.0000090364		45.375		0.0701855568		45.375		0.1212179285

		-3.6		0.0006119019		45.500		0.0000159837		45.500		0.0747770187		45.500		0.1226370301

		-3.5		0.0008726827		45.625		0.000027834		45.625		0.0795306551		45.625		0.1240331875

		-3.4		0.0012322192		45.750		0.0000477186		45.750		0.0844397599		45.750		0.1254052442

		-3.3		0.0017225689		45.875		0.0000805404		45.875		0.0894963732		45.875		0.1267520537

		-3.2		0.0023840882		46.000		0.0001338302		46.000		0.0946912608		46.000		0.1280724815

		-3.1		0.0032668191		46.125		0.0002189316		46.125		0.1000139036		46.125		0.1293654064

		-3		0.0044318484		46.250		0.0003525957		46.250		0.1054524986		46.250		0.1306297223

		-2.9		0.0059525324		46.375		0.0005590615		46.375		0.1109939704		46.375		0.1318643392

		-2.8		0.0079154516		46.500		0.0008726827		46.500		0.1166239955		46.500		0.1330681857

		-2.7		0.0104209348		46.625		0.0013411189		46.625		0.1223270385		46.625		0.1342402096

		-2.6		0.0135829692		46.750		0.0020290481		46.750		0.1280864012		46.750		0.13537938

		-2.5		0.0175283005		46.875		0.003022258		46.875		0.1338842846		46.875		0.1364846886

		-2.4		0.0223945303		47.000		0.0044318484		47.000		0.1397018629		47.000		0.1375551512

		-2.3		0.0283270377		47.125		0.0063981203		47.125		0.1455193711		47.125		0.1385898094

		-2.2		0.0354745928		47.250		0.0090935625		47.250		0.1513162039		47.250		0.1395877316

		-2.1		0.043983596		47.375		0.0127241816		47.375		0.1570710265		47.375		0.1405480146

		-2		0.0539909665		47.500		0.0175283005		47.500		0.1627618972		47.500		0.141469785

		-1.9		0.0656158148		47.625		0.0237719008		47.625		0.1683663981		47.625		0.1423522007

		-1.8		0.0789501583		47.750		0.0317396518		47.750		0.1738617775		47.750		0.1431944516

		-1.7		0.0940490774		47.875		0.0417209853		47.875		0.1792250979		47.875		0.1439957615

		-1.6		0.1109208347		48.000		0.0539909665		48.000		0.184433392		48.000		0.1447553889

		-1.5		0.1295175957		48.125		0.0687862758		48.125		0.1894638235		48.125		0.1454726282

		-1.4		0.1497274656		48.250		0.0862773188		48.250		0.1942938517		48.250		0.146146811

		-1.3		0.171368592		48.375		0.1065382681		48.375		0.1989013976		48.375		0.1467773068

		-1.2		0.194186055		48.500		0.1295175957		48.500		0.2032650112		48.500		0.1473635242

		-1.1		0.217852177		48.625		0.1550122655		48.625		0.2073640365		48.625		0.1479049118

		-1		0.2419707245		48.750		0.1826490854		48.750		0.2111787742		48.750		0.1484009591

		-0.9		0.2660852499		48.875		0.2118766458		48.875		0.2146906385		48.875		0.1488511972

		-0.8		0.2896915528		49.000		0.2419707245		49.000		0.2178823081		49.000		0.1492551996

		-0.7		0.3122539334		49.125		0.2720549984		49.125		0.2207378679		49.125		0.1496125827

		-0.6		0.3332246029		49.250		0.3011374322		49.250		0.2232429413		49.250		0.149923007

		-0.5		0.3520653268		49.375		0.3281609686		49.375		0.225384811		49.375		0.1501861766

		-0.4		0.3682701403		49.500		0.3520653268		49.500		0.227152526		49.500		0.1504018408

		-0.3		0.3813878155		49.625		0.3718550939		49.625		0.2285369951		49.625		0.1505697937

		-0.2		0.391042694		49.750		0.3866681168		49.750		0.2295310649		49.750		0.1506898749

		-0.1		0.3969525475		49.875		0.3958376869		49.875		0.230129581		49.875		0.1507619696

		0		0.3989422804		50.000		0.3989422804		50.000		0.230329433		50.000		0.1507860088

		0.1		0.3969525475		50.125		0.3958376869		50.125		0.230129581		50.125		0.1507619696

		0.2		0.391042694		50.250		0.3866681168		50.250		0.2295310649		50.250		0.1506898749

		0.3		0.3813878155		50.375		0.3718550939		50.375		0.2285369951		50.375		0.1505697937

		0.4		0.3682701403		50.500		0.3520653268		50.500		0.227152526		50.500		0.1504018408

		0.5		0.3520653268		50.625		0.3281609686		50.625		0.225384811		50.625		0.1501861766

		0.6		0.3332246029		50.750		0.3011374322		50.750		0.2232429413		50.750		0.149923007

		0.7		0.3122539334		50.875		0.2720549984		50.875		0.2207378679		50.875		0.1496125827

		0.8		0.2896915528		51.000		0.2419707245		51.000		0.2178823081		51.000		0.1492551996

		0.9		0.2660852499		51.125		0.2118766458		51.125		0.2146906385		51.125		0.1488511972

		1		0.2419707245		51.250		0.1826490854		51.250		0.2111787742		51.250		0.1484009591

		1.1		0.217852177		51.375		0.1550122655		51.375		0.2073640365		51.375		0.1479049118

		1.2		0.194186055		51.500		0.1295175957		51.500		0.2032650112		51.500		0.1473635242

		1.3		0.171368592		51.625		0.1065382681		51.625		0.1989013976		51.625		0.1467773068

		1.4		0.1497274656		51.750		0.0862773188		51.750		0.1942938517		51.750		0.146146811

		1.5		0.1295175957		51.875		0.0687862758		51.875		0.1894638235		51.875		0.1454726282

		1.6		0.1109208347		52.000		0.0539909665		52.000		0.184433392		52.000		0.1447553889

		1.7		0.0940490774		52.125		0.0417209853		52.125		0.1792250979		52.125		0.1439957615

		1.8		0.0789501583		52.250		0.0317396518		52.250		0.1738617775		52.250		0.1431944516

		1.9		0.0656158148		52.375		0.0237719008		52.375		0.1683663981		52.375		0.1423522007

		2		0.0539909665		52.500		0.0175283005		52.500		0.1627618972		52.500		0.141469785

		2.1		0.043983596		52.625		0.0127241816		52.625		0.1570710265		52.625		0.1405480146

		2.2		0.0354745928		52.750		0.0090935625		52.750		0.1513162039		52.750		0.1395877316

		2.3		0.0283270377		52.875		0.0063981203		52.875		0.1455193711		52.875		0.1385898094

		2.4		0.0223945303		53.000		0.0044318484		53.000		0.1397018629		53.000		0.1375551512

		2.5		0.0175283005		53.125		0.003022258		53.125		0.1338842846		53.125		0.1364846886

		2.6		0.0135829692		53.250		0.0020290481		53.250		0.1280864012		53.250		0.13537938

		2.7		0.0104209348		53.375		0.0013411189		53.375		0.1223270385		53.375		0.1342402096

		2.8		0.0079154516		53.500		0.0008726827		53.500		0.1166239955		53.500		0.1330681857

		2.9		0.0059525324		53.625		0.0005590615		53.625		0.1109939704		53.625		0.1318643392

		3		0.0044318484		53.750		0.0003525957		53.750		0.1054524986		53.750		0.1306297223

		3.1		0.0032668191		53.875		0.0002189316		53.875		0.1000139036		53.875		0.1293654064

		3.2		0.0023840882		54.000		0.0001338302		54.000		0.0946912608		54.000		0.1280724815

		3.3		0.0017225689		54.125		0.0000805404		54.125		0.0894963732		54.125		0.1267520537

		3.4		0.0012322192		54.250		0.0000477186		54.250		0.0844397599		54.250		0.1254052442

		3.5		0.0008726827		54.375		0.000027834		54.375		0.0795306551		54.375		0.1240331875

		3.6		0.0006119019		54.500		0.0000159837		54.500		0.0747770187		54.500		0.1226370301

		3.7		0.0004247803		54.625		0.0000090364		54.625		0.0701855568		54.625		0.1212179285

		3.8		0.0002919469		54.750		0.0000050295		54.750		0.0657617511		54.750		0.1197770478

		3.9		0.0001986555		54.875		0.0000027559		54.875		0.0615098978		54.875		0.1183155602

		4		0.0001338302		55.000		0.0000014867		55.000		0.0574331529		55.000		0.1168346433

		4.1		0.0000892617		55.125		0.0000007896		55.125		0.0535335849		55.125		0.1153354789

		4.2		0.0000589431		55.250		0.0000004128		55.250		0.0498122332		55.250		0.1138192508

		4.3		0.0000385352		55.375		0.0000002125		55.375		0.0462691707		55.375		0.1122871439

		4.4		0.0000249425		55.500		0.0000001077		55.500		0.0429035703		55.500		0.1107403422

		4.5		0.0000159837		55.625		0.0000000537		55.625		0.0397137749		55.625		0.1091800278

		4.6		0.0000101409		55.750		0.0000000264		55.750		0.0366973684		55.750		0.1076073789

		4.7		0.0000063698		55.875		0.0000000128		55.875		0.0338512484		55.875		0.1060235688

		4.8		0.0000039613		56.000		0.0000000061		56.000		0.0311716991		56.000		0.1044297642

		4.9		0.000002439		56.125		0.0000000028		56.125		0.0286544631		56.125		0.1028271241

		5		0.0000014867		56.250		0.0000000013		56.250		0.0262948135		56.250		0.1012167981

		5.1		0.0000008972		56.375		0.0000000006		56.375		0.0240876221		56.375		0.0995999255

		5.2		0.0000005361		56.500		0.0000000003		56.500		0.0220274275		56.500		0.0979776334

		5.3		0.0000003171		56.625		0.0000000001		56.625		0.0201084987		56.625		0.0963510363

		5.4		0.0000001857		56.750		0.0000000001		56.750		0.0183248965		56.750		0.0947212343
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50% of the
true values
are outside
the limit

If the measured value is here

Temperature, C

Critical Parameter Low Limit

Uncertainty forces a probability
of where the true value might
be found
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		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009
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If the measured value is here

Critical Parameter 
Low Limit at 50C
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50% of the
true values
are outside
the limit

If the measured value is here

Temperature, C

Critical Parameter Low Limit

Uncertainty forces a probability
of where the true value might
be found

2sig

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



If the measured 
value is at 50C

Temperature, C
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		Mean		0.0		Mean		50.0		Mean		50.0		Mean		50.0

		Sigma		1.0		Sigma		0.8		Sigma		2.0		Sigma		2.0

		Usr		2

						Pr(Usr)		99.6		Pr(Usr)		84.1		Pr(Usr)		84.1

		-10		7.69459862670642E-23		37.500		2.2115735743852E-61		37.500		0.0000000009		37.500		0.0000000009

		-9.9		2.08117682020282E-22		37.625		3.50786672713597E-60		37.625		0.0000000014		37.625		0.0000000014

		-9.8		5.57300002272069E-22		37.750		5.41154211260834E-59		37.750		0.000000002		37.750		0.000000002

		-9.7		1.47749549270426E-21		37.875		8.11961176728865E-58		37.875		0.0000000029		37.875		0.0000000029

		-9.6		3.87811193174696E-21		38.000		1.18491105261772E-56		38.000		0.0000000043		38.000		0.0000000043

		-9.5		1.00779353943E-20		38.125		1.68179284741204E-55		38.125		0.0000000062		38.125		0.0000000062

		-9.4		2.59286470110037E-20		38.250		2.32164341276969E-54		38.250		0.000000009		38.250		0.000000009

		-9.3		6.60457986073931E-20		38.375		3.11712914285424E-53		38.375		0.000000013		38.375		0.000000013

		-9.2		1.66558803237993E-19		38.500		4.0705241834176E-52		38.500		0.0000000187		38.500		0.0000000187

		-9.1		4.15859897911516E-19		38.625		5.16990005612008E-51		38.625		0.0000000267		38.625		0.0000000267

		-9		1.02797735716689E-18		38.750		6.38631329482462E-50		38.750		0.000000038		38.750		0.000000038

		-8.9		2.5158057769514E-18		38.875		7.67281199573359E-49		38.875		0.0000000539		38.875		0.0000000539

		-8.8		6.09575812956242E-18		39.000		8.96592616929838E-48		39.000		0.0000000762		39.000		0.0000000762

		-8.7		1.46229635750066E-17		39.125		1.01899493202296E-46		39.125		0.0000001072		39.125		0.0000001072

		-8.6		3.47296274856621E-17		39.250		1.12638058002824E-45		39.250		0.0000001503		39.250		0.0000001503

		-8.5		8.16623563166955E-17		39.375		1.21097324684241E-44		39.375		0.0000002099		39.375		0.0000002099

		-8.4		1.90108153790796E-16		39.500		1.26625218451666E-43		39.500		0.0000002919		39.500		0.0000002919

		-8.3		4.38163943550933E-16		39.625		1.28778134904824E-42		39.625		0.0000004045		39.625		0.0000004045

		-8.2		9.99837874849718E-16		39.750		1.27379728417605E-41		39.750		0.0000005583		39.750		0.0000005583

		-8.1		0		39.875		1.22544767079301E-40		39.875		0.0000007676		39.875		0.0000007676

		-8		0		40.000		1.14663577379922E-39		40.000		0.0000010513		40.000		0.0000010513

		-7.9		0		40.125		1.04350003517043E-38		40.125		0.0000014341		40.125		0.0000014341

		-7.8		0		40.250		9.23625071741867E-38		40.250		0.0000019487		40.250		0.0000019487

		-7.7		0		40.375		7.95124660138047E-37		40.375		0.0000026377		40.375		0.0000026377

		-7.6		0		40.500		6.65749726961799E-36		40.500		0.0000035564		40.500		0.0000035564

		-7.5		0		40.625		5.42154460764966E-35		40.625		0.0000047763		40.625		0.0000047763

		-7.4		0		40.750		4.2940919346938E-34		40.750		0.0000063897		40.750		0.0000063897

		-7.3		0		40.875		3.3079269131091E-33		40.875		0.0000085147		40.875		0.0000085147

		-7.2		0		41.000		2.47843045513861E-32		41.000		0.0000113022		41.000		0.0000113022

		-7.1		0		41.125		1.80606689900604E-31		41.125		0.0000149438		41.125		0.0000149438

		-7		0		41.250		1.28005076498171E-30		41.250		0.0000196816		41.250		0.0000196816

		-6.9		0		41.375		8.82382361786846E-30		41.375		0.0000258205		41.375		0.0000258205

		-6.8		0		41.500		5.9159256527804E-29		41.500		0.0000337422		41.500		0.0000337422

		-6.7		0.0000000001		41.625		3.85766811111024E-28		41.625		0.0000439222		41.625		0.0000439222

		-6.6		0.0000000001		41.750		2.44660173275557E-27		41.750		0.0000569507		41.750		0.0000569507

		-6.5		0.0000000003		41.875		1.5091692974536E-26		41.875		0.0000735559		41.875		0.0000735559

		-6.4		0.0000000005		42.000		9.05417549505462E-26		42.000		0.0000946323		42.000		0.0000946323

		-6.3		0.000000001		42.125		5.28318865766166E-25		42.125		0.0001212731		42.125		0.0001212731

		-6.2		0.0000000018		42.250		2.99833113632048E-24		42.250		0.000154808		42.250		0.000154808

		-6.1		0.0000000033		42.375		1.65500509326983E-23		42.375		0.0001968457		42.375		0.0001968457

		-6		0.0000000061		42.500		8.88495717687015E-23		42.500		0.0002493228		42.500		0.0002493228

		-5.9		0.000000011		42.625		4.63924819730695E-22		42.625		0.0003145586		42.625		0.0003145586

		-5.8		0.0000000198		42.750		2.35600463634073E-21		42.750		0.0003953162		42.750		0.0003953162

		-5.7		0.0000000351		42.875		1.16369974255495E-20		42.875		0.0004948701		42.875		0.0004948701

		-5.6		0.0000000618		43.000		5.59038863131244E-20		43.000		0.0006170799		43.000		0.0006170799

		-5.5		0.0000001077		43.125		2.61203701127052E-19		43.125		0.0007664698		43.125		0.0007664698

		-5.4		0.0000001857		43.250		1.18700600776229E-18		43.250		0.0009483142		43.250		0.0009483142

		-5.3		0.0000003171		43.375		5.24641658346064E-18		43.375		0.0011687269		43.375		0.0011687269

		-5.2		0.0000005361		43.500		2.25532374068591E-17		43.500		0.0014347536		43.500		0.0014347536

		-5.1		0.0000008972		43.625		9.42955668042066E-17		43.625		0.0017544669		43.625		0.0017544669

		-5		0.0000014867		43.750		3.83451043169837E-16		43.750		0.0021370592		43.750		0.0021370592

		-4.9		0.000002439		43.875		0		43.875		0.0025929339		43.875		0.0025929339

		-4.8		0.0000039613		44.000		0		44.000		0.0031337901		44.000		0.0031337901

		-4.7		0.0000063698		44.125		0		44.125		0.0037726966		44.125		0.0037726966

		-4.6		0.0000101409		44.250		0		44.250		0.0045241543		44.250		0.0045241543

		-4.5		0.0000159837		44.375		0		44.375		0.0054041384		44.375		0.0054041384

		-4.4		0.0000249425		44.500		0		44.500		0.0064301197		44.500		0.0064301197

		-4.3		0.0000385352		44.625		0		44.625		0.0076210567		44.625		0.0076210567

		-4.2		0.0000589431		44.750		0		44.750		0.0089973551		44.750		0.0089973551

		-4.1		0.0000892617		44.875		0		44.875		0.0105807893		44.875		0.0105807893

		-4		0.0001338302		45.000		0.0000000001		45.000		0.0123943801		45.000		0.0123943801

		-3.9		0.0001986555		45.125		0.0000000003		45.125		0.0144622243		45.125		0.0144622243

		-3.8		0.0002919469		45.250		0.0000000009		45.250		0.0168092723		45.250		0.0168092723

		-3.7		0.0004247803		45.375		0.0000000025		45.375		0.01946105		45.375		0.01946105

		-3.6		0.0006119019		45.500		0.000000007		45.500		0.022443323		45.500		0.022443323

		-3.5		0.0008726827		45.625		0.0000000188		45.625		0.0257817024		45.625		0.0257817024

		-3.4		0.0012322192		45.750		0.000000049		45.750		0.0295011916		45.750		0.0295011916

		-3.3		0.0017225689		45.875		0.0000001244		45.875		0.033625679		45.875		0.033625679

		-3.2		0.0023840882		46.000		0.0000003067		46.000		0.0381773785		46.000		0.0381773785

		-3.1		0.0032668191		46.125		0.0000007358		46.125		0.0431762265		46.125		0.0431762265

		-3		0.0044318484		46.250		0.0000017167		46.250		0.0486392421		46.250		0.0486392421

		-2.9		0.0059525324		46.375		0.0000038956		46.375		0.0545798644		46.375		0.0545798644

		-2.8		0.0079154516		46.500		0.000008598		46.500		0.0610072772		46.500		0.0610072772

		-2.7		0.0104209348		46.625		0.0000184564		46.625		0.0679257387		46.625		0.0679257387

		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0753339319		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.0832243548		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0915827702		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.1003877342		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.1096102241		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.119213384		47.375		0.119213384

		-2		0.0539909665		47.500		0.0017808704		47.500		0.1291524069		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.1393745663		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.149819413		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.1604191425		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.1710991402		48.000		0.1710991402

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.1817787032		48.125		0.1817787032

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.1923719342		48.250		0.1923719342

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.2027887974		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.2129363203		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.2227199228		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.2320448462		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2408176554		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.24894778		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2563490598		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.2629412585		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.268651508		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.2734156475		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.2771794223		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.2798995127		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.2815443631		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.2820947918		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.2815443631		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.2798995127		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.2771794223		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.2734156475		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.268651508		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.2629412585		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2563490598		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.24894778		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2408176554		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.2320448462		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.2227199228		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.2129363203		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.2027887974		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.1923719342		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.1817787032		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.1710991402		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.1604191425		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.149819413		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.1393745663		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.1291524069		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.119213384		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.1096102241		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.1003877342		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0915827702		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.0832243548		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0753339319		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0679257387		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0610072772		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0545798644		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0486392421		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0431762265		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0381773785		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.033625679		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0295011916		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.0257817024		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.022443323		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.01946105		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0168092723		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0144622243		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0123943801		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0105807893		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0089973551		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0076210567		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0064301197		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0054041384		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0045241543		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0037726966		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0031337901		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0025929339		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0021370592		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0017544669		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0014347536		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0011687269		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0009483142		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0.0007664698		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0.0006170799		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0.0004948701		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0.0003953162		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0.0003145586		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0.0002493228		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0.0001968457		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0.000154808		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0.0001212731		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0.0000946323		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0.0000735559		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		0.0000569507		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		0.0000439222		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		0.0000337422		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		0.0000258205		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		0.0000196816		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		0.0000149438		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		0.0000113022		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		0.0000085147		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		0.0000063897		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		0.0000047763		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		0.0000035564		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		0.0000026377		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		0.0000019487		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		0.0000014341		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		0.0000010513		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		0.0000007676		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		0.0000005583		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		0.0000004045		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		0.0000002919		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		0.0000002099		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		0.0000001503		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		0.0000001072		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		0.0000000762		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		0.0000000539		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		0.000000038		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		0.0000000267		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		0.0000000187		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		0.000000013		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		0.000000009		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		0.0000000062		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		0.0000000043		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		0.0000000029		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		0.000000002		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		0.0000000014		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		0.0000000009		62.500		0.0000000009
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If the measured value is here

Critical Parameter 
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50% of the
true values
are outside
the limit

If the measured value is here
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		-7		0		41.250		1.28005076498171E-30		41.250		9.45310388190285E-18		41.250		0.0000196816

		-6.9		0		41.375		8.82382361786846E-30		41.375		2.80021317355065E-17		41.375		0.0000258205

		-6.8		0		41.500		5.9159256527804E-29		41.500		8.16623563166955E-17		41.500		0.0000337422

		-6.7		0.0000000001		41.625		3.85766811111024E-28		41.625		2.34458978470431E-16		41.625		0.0000439222

		-6.6		0.0000000001		41.750		2.44660173275557E-27		41.750		6.62713745596875E-16		41.750		0.0000569507

		-6.5		0.0000000003		41.875		1.5091692974536E-26		41.875		0		41.875		0.0000735559

		-6.4		0.0000000005		42.000		9.05417549505462E-26		42.000		0		42.000		0.0000946323

		-6.3		0.000000001		42.125		5.28318865766166E-25		42.125		0		42.125		0.0001212731

		-6.2		0.0000000018		42.250		2.99833113632048E-24		42.250		0		42.250		0.000154808

		-6.1		0.0000000033		42.375		1.65500509326983E-23		42.375		0		42.375		0.0001968457

		-6		0.0000000061		42.500		8.88495717687015E-23		42.500		0		42.500		0.0002493228

		-5.9		0.000000011		42.625		4.63924819730695E-22		42.625		0		42.625		0.0003145586

		-5.8		0.0000000198		42.750		2.35600463634073E-21		42.750		0		42.750		0.0003953162

		-5.7		0.0000000351		42.875		1.16369974255495E-20		42.875		0		42.875		0.0004948701

		-5.6		0.0000000618		43.000		5.59038863131244E-20		43.000		0		43.000		0.0006170799

		-5.5		0.0000001077		43.125		2.61203701127052E-19		43.125		0		43.125		0.0007664698

		-5.4		0.0000001857		43.250		1.18700600776229E-18		43.250		0.0000000001		43.250		0.0009483142

		-5.3		0.0000003171		43.375		5.24641658346064E-18		43.375		0.0000000001		43.375		0.0011687269

		-5.2		0.0000005361		43.500		2.25532374068591E-17		43.500		0.0000000003		43.500		0.0014347536

		-5.1		0.0000008972		43.625		9.42955668042066E-17		43.625		0.0000000006		43.625		0.0017544669

		-5		0.0000014867		43.750		3.83451043169837E-16		43.750		0.0000000013		43.750		0.0021370592

		-4.9		0.000002439		43.875		0		43.875		0.0000000028		43.875		0.0025929339

		-4.8		0.0000039613		44.000		0		44.000		0.0000000061		44.000		0.0031337901

		-4.7		0.0000063698		44.125		0		44.125		0.0000000128		44.125		0.0037726966

		-4.6		0.0000101409		44.250		0		44.250		0.0000000264		44.250		0.0045241543

		-4.5		0.0000159837		44.375		0		44.375		0.0000000537		44.375		0.0054041384

		-4.4		0.0000249425		44.500		0		44.500		0.0000001077		44.500		0.0064301197

		-4.3		0.0000385352		44.625		0		44.625		0.0000002125		44.625		0.0076210567

		-4.2		0.0000589431		44.750		0		44.750		0.0000004128		44.750		0.0089973551

		-4.1		0.0000892617		44.875		0		44.875		0.0000007896		44.875		0.0105807893

		-4		0.0001338302		45.000		0.0000000001		45.000		0.0000014867		45.000		0.0123943801

		-3.9		0.0001986555		45.125		0.0000000003		45.125		0.0000027559		45.125		0.0144622243

		-3.8		0.0002919469		45.250		0.0000000009		45.250		0.0000050295		45.250		0.0168092723

		-3.7		0.0004247803		45.375		0.0000000025		45.375		0.0000090364		45.375		0.01946105

		-3.6		0.0006119019		45.500		0.000000007		45.500		0.0000159837		45.500		0.022443323

		-3.5		0.0008726827		45.625		0.0000000188		45.625		0.000027834		45.625		0.0257817024

		-3.4		0.0012322192		45.750		0.000000049		45.750		0.0000477186		45.750		0.0295011916

		-3.3		0.0017225689		45.875		0.0000001244		45.875		0.0000805404		45.875		0.033625679

		-3.2		0.0023840882		46.000		0.0000003067		46.000		0.0001338302		46.000		0.0381773785

		-3.1		0.0032668191		46.125		0.0000007358		46.125		0.0002189316		46.125		0.0431762265

		-3		0.0044318484		46.250		0.0000017167		46.250		0.0003525957		46.250		0.0486392421

		-2.9		0.0059525324		46.375		0.0000038956		46.375		0.0005590615		46.375		0.0545798644

		-2.8		0.0079154516		46.500		0.000008598		46.500		0.0008726827		46.500		0.0610072772

		-2.7		0.0104209348		46.625		0.0000184564		46.625		0.0013411189		46.625		0.0679257387

		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0020290481		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.003022258		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0044318484		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.0063981203		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.0090935625		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.0127241816		47.375		0.119213384		99.3790320141

		-2		0.0539909665		47.500		0.0017808704		47.500		0.0175283005		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.0237719008		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.0317396518		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.0417209853		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.0539909665		48.000		0.1710991402

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.0687862758		48.125		0.1817787032

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.0862773188		48.250		0.1923719342

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.1065382681		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.1295175957		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.1550122655		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.1826490854		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2118766458		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.2419707245		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2720549984		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.3011374322		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.3281609686		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.3520653268		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.3718550939		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.3866681168		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.3958376869		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.3989422804		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009
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If the measured value is here

Critical Parameter 
Low Limit at 50C

s =0.8°C
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50% of the
true values
are outside
the limit

If the measured value is here

Temperature, C

Critical Parameter Low Limit

Uncertainty forces a probability
of where the true value might
be found
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If the measured 
value is at 50C

Temperature, C

Critical Parameter
Low Limit

usr

usr = 2 C
97.5% Confidence of true value being >48C
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		-4.8		0.0000039613		44.000		0		44.000		0.0000000061		44.000		0.0031337901

		-4.7		0.0000063698		44.125		0		44.125		0.0000000128		44.125		0.0037726966

		-4.6		0.0000101409		44.250		0		44.250		0.0000000264		44.250		0.0045241543

		-4.5		0.0000159837		44.375		0		44.375		0.0000000537		44.375		0.0054041384

		-4.4		0.0000249425		44.500		0		44.500		0.0000001077		44.500		0.0064301197

		-4.3		0.0000385352		44.625		0		44.625		0.0000002125		44.625		0.0076210567

		-4.2		0.0000589431		44.750		0		44.750		0.0000004128		44.750		0.0089973551

		-4.1		0.0000892617		44.875		0		44.875		0.0000007896		44.875		0.0105807893

		-4		0.0001338302		45.000		0.0000000001		45.000		0.0000014867		45.000		0.0123943801

		-3.9		0.0001986555		45.125		0.0000000003		45.125		0.0000027559		45.125		0.0144622243

		-3.8		0.0002919469		45.250		0.0000000009		45.250		0.0000050295		45.250		0.0168092723

		-3.7		0.0004247803		45.375		0.0000000025		45.375		0.0000090364		45.375		0.01946105

		-3.6		0.0006119019		45.500		0.000000007		45.500		0.0000159837		45.500		0.022443323

		-3.5		0.0008726827		45.625		0.0000000188		45.625		0.000027834		45.625		0.0257817024

		-3.4		0.0012322192		45.750		0.000000049		45.750		0.0000477186		45.750		0.0295011916

		-3.3		0.0017225689		45.875		0.0000001244		45.875		0.0000805404		45.875		0.033625679

		-3.2		0.0023840882		46.000		0.0000003067		46.000		0.0001338302		46.000		0.0381773785

		-3.1		0.0032668191		46.125		0.0000007358		46.125		0.0002189316		46.125		0.0431762265

		-3		0.0044318484		46.250		0.0000017167		46.250		0.0003525957		46.250		0.0486392421

		-2.9		0.0059525324		46.375		0.0000038956		46.375		0.0005590615		46.375		0.0545798644

		-2.8		0.0079154516		46.500		0.000008598		46.500		0.0008726827		46.500		0.0610072772

		-2.7		0.0104209348		46.625		0.0000184564		46.625		0.0013411189		46.625		0.0679257387

		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0020290481		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.003022258		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0044318484		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.0063981203		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.0090935625		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.0127241816		47.375		0.119213384		99.3790320141

		-2		0.0539909665		47.500		0.0017808704		47.500		0.0175283005		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.0237719008		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.0317396518		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.0417209853		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.0539909665		48.000		0.1710991402

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.0687862758		48.125		0.1817787032

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.0862773188		48.250		0.1923719342

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.1065382681		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.1295175957		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.1550122655		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.1826490854		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2118766458		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.2419707245		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2720549984		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.3011374322		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.3281609686		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.3520653268		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.3718550939		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.3866681168		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.3958376869		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.3989422804		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009
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50% of the
true values
are outside
the limit

If the measured value is here

Temperature, C

Critical Parameter Low Limit

Uncertainty forces a probability
of where the true value might
be found

2sig

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet3

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



If the measured 
value is at 50C
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		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0020290481		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.003022258		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0044318484		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.0063981203		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.0090935625		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.0127241816		47.375		0.119213384		99.3790320141

		-2		0.0539909665		47.500		0.0017808704		47.500		0.0175283005		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.0237719008		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.0317396518		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.0417209853		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.0539909665		48.000		0.1710991402

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.0687862758		48.125		0.1817787032

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.0862773188		48.250		0.1923719342

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.1065382681		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.1295175957		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.1550122655		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.1826490854		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2118766458		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.2419707245		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2720549984		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.3011374322		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.3281609686		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.3520653268		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.3718550939		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.3866681168		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.3958376869		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.3989422804		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009
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If the measured value is here
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		-4.8		0.0000039613		44.000		0		44.000		0.0000000061		44.000		0.0031337901

		-4.7		0.0000063698		44.125		0		44.125		0.0000000128		44.125		0.0037726966

		-4.6		0.0000101409		44.250		0		44.250		0.0000000264		44.250		0.0045241543

		-4.5		0.0000159837		44.375		0		44.375		0.0000000537		44.375		0.0054041384

		-4.4		0.0000249425		44.500		0		44.500		0.0000001077		44.500		0.0064301197

		-4.3		0.0000385352		44.625		0		44.625		0.0000002125		44.625		0.0076210567

		-4.2		0.0000589431		44.750		0		44.750		0.0000004128		44.750		0.0089973551

		-4.1		0.0000892617		44.875		0		44.875		0.0000007896		44.875		0.0105807893

		-4		0.0001338302		45.000		0.0000000001		45.000		0.0000014867		45.000		0.0123943801

		-3.9		0.0001986555		45.125		0.0000000003		45.125		0.0000027559		45.125		0.0144622243

		-3.8		0.0002919469		45.250		0.0000000009		45.250		0.0000050295		45.250		0.0168092723

		-3.7		0.0004247803		45.375		0.0000000025		45.375		0.0000090364		45.375		0.01946105

		-3.6		0.0006119019		45.500		0.000000007		45.500		0.0000159837		45.500		0.022443323

		-3.5		0.0008726827		45.625		0.0000000188		45.625		0.000027834		45.625		0.0257817024

		-3.4		0.0012322192		45.750		0.000000049		45.750		0.0000477186		45.750		0.0295011916

		-3.3		0.0017225689		45.875		0.0000001244		45.875		0.0000805404		45.875		0.033625679

		-3.2		0.0023840882		46.000		0.0000003067		46.000		0.0001338302		46.000		0.0381773785

		-3.1		0.0032668191		46.125		0.0000007358		46.125		0.0002189316		46.125		0.0431762265

		-3		0.0044318484		46.250		0.0000017167		46.250		0.0003525957		46.250		0.0486392421

		-2.9		0.0059525324		46.375		0.0000038956		46.375		0.0005590615		46.375		0.0545798644

		-2.8		0.0079154516		46.500		0.000008598		46.500		0.0008726827		46.500		0.0610072772

		-2.7		0.0104209348		46.625		0.0000184564		46.625		0.0013411189		46.625		0.0679257387

		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0020290481		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.003022258		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0044318484		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.0063981203		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.0090935625		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.0127241816		47.375		0.119213384		99.3790320141

		-2		0.0539909665		47.500		0.0017808704		47.500		0.0175283005		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.0237719008		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.0317396518		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.0417209853		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.0539909665		48.000		0.1710991402

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.0687862758		48.125		0.1817787032

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.0862773188		48.250		0.1923719342

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.1065382681		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.1295175957		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.1550122655		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.1826490854		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2118766458		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.2419707245		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2720549984		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.3011374322		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.3281609686		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.3520653268		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.3718550939		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.3866681168		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.3958376869		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.3989422804		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009





Sheet1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



If the measured value is here
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50% of the
true values
are outside
the limit

If the measured value is here
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If the measured 
value is at 50C
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Sheet1

		Mean		0.0		Mean		50.0		Mean		50.0		Mean		50.0

		Sigma		1.0		Sigma		0.8		Sigma		1.0		Sigma		2.0

		-10		7.69459862670642E-23		37.500		2.2115735743852E-61		37.500		4.69519535797515E-35		37.500		0.0000000009

		-9.9		2.08117682020282E-22		37.625		3.50786672713597E-60		37.625		2.22252098091455E-34		37.625		0.0000000014

		-9.8		5.57300002272069E-22		37.750		5.41154211260834E-59		37.750		1.03574350962084E-33		37.750		0.000000002

		-9.7		1.47749549270426E-21		37.875		8.11961176728865E-58		37.875		4.75195938738846E-33		37.875		0.0000000029

		-9.6		3.87811193174696E-21		38.000		1.18491105261772E-56		38.000		2.14638373566306E-32		38.000		0.0000000043

		-9.5		1.00779353943E-20		38.125		1.68179284741204E-55		38.125		9.54456557328791E-32		38.125		0.0000000062

		-9.4		2.59286470110037E-20		38.250		2.32164341276969E-54		38.250		4.17848754454265E-31		38.250		0.000000009

		-9.3		6.60457986073931E-20		38.375		3.11712914285424E-53		38.375		1.80092740391477E-30		38.375		0.000000013

		-9.2		1.66558803237993E-19		38.500		4.0705241834176E-52		38.500		7.6416554115872E-30		38.500		0.0000000187

		-9.1		4.15859897911516E-19		38.625		5.16990005612008E-51		38.625		3.19222020463522E-29		38.625		0.0000000267

		-9		1.02797735716689E-18		38.750		6.38631329482462E-50		38.750		1.3128417606154E-28		38.750		0.000000038

		-8.9		2.5158057769514E-18		38.875		7.67281199573359E-49		38.875		5.31552386602179E-28		38.875		0.0000000539

		-8.8		6.09575812956242E-18		39.000		8.96592616929838E-48		39.000		2.11881925350935E-27		39.000		0.0000000762

		-8.7		1.46229635750066E-17		39.125		1.01899493202296E-46		39.125		8.31487831077957E-27		39.125		0.0000001072

		-8.6		3.47296274856621E-17		39.250		1.12638058002824E-45		39.250		3.21241787162144E-26		39.250		0.0000001503

		-8.5		8.16623563166955E-17		39.375		1.21097324684241E-44		39.375		1.2218624482984E-25		39.375		0.0000002099

		-8.4		1.90108153790796E-16		39.500		1.26625218451666E-43		39.500		4.57537559052081E-25		39.500		0.0000002919

		-8.3		4.38163943550933E-16		39.625		1.28778134904824E-42		39.625		1.68672908127048E-24		39.625		0.0000004045

		-8.2		9.99837874849718E-16		39.750		1.27379728417605E-41		39.750		6.12178486524712E-24		39.750		0.0000005583

		-8.1		0		39.875		1.22544767079301E-40		39.875		2.18738355461856E-23		39.875		0.0000007676

		-8		0		40.000		1.14663577379922E-39		40.000		7.69459862670642E-23		40.000		0.0000010513

		-7.9		0		40.125		1.04350003517043E-38		40.125		2.66477869438827E-22		40.125		0.0000014341

		-7.8		0		40.250		9.23625071741867E-38		40.250		9.08553431197667E-22		40.250		0.0000019487

		-7.7		0		40.375		7.95124660138047E-37		40.375		3.04967772063353E-21		40.375		0.0000026377

		-7.6		0		40.500		6.65749726961799E-36		40.500		1.00779353943E-20		40.500		0.0000035564

		-7.5		0		40.625		5.42154460764966E-35		40.625		3.27871253878144E-20		40.625		0.0000047763

		-7.4		0		40.750		4.2940919346938E-34		40.750		1.05014498299704E-19		40.750		0.0000063897

		-7.3		0		40.875		3.3079269131091E-33		40.875		3.31138236018879E-19		40.875		0.0000085147

		-7.2		0		41.000		2.47843045513861E-32		41.000		1.02797735716689E-18		41.000		0.0000113022

		-7.1		0		41.125		1.80606689900604E-31		41.125		3.14175210866487E-18		41.125		0.0000149438

		-7		0		41.250		1.28005076498171E-30		41.250		9.45310388190285E-18		41.250		0.0000196816

		-6.9		0		41.375		8.82382361786846E-30		41.375		2.80021317355065E-17		41.375		0.0000258205

		-6.8		0		41.500		5.9159256527804E-29		41.500		8.16623563166955E-17		41.500		0.0000337422

		-6.7		0.0000000001		41.625		3.85766811111024E-28		41.625		2.34458978470431E-16		41.625		0.0000439222

		-6.6		0.0000000001		41.750		2.44660173275557E-27		41.750		6.62713745596875E-16		41.750		0.0000569507

		-6.5		0.0000000003		41.875		1.5091692974536E-26		41.875		0		41.875		0.0000735559

		-6.4		0.0000000005		42.000		9.05417549505462E-26		42.000		0		42.000		0.0000946323

		-6.3		0.000000001		42.125		5.28318865766166E-25		42.125		0		42.125		0.0001212731

		-6.2		0.0000000018		42.250		2.99833113632048E-24		42.250		0		42.250		0.000154808

		-6.1		0.0000000033		42.375		1.65500509326983E-23		42.375		0		42.375		0.0001968457

		-6		0.0000000061		42.500		8.88495717687015E-23		42.500		0		42.500		0.0002493228

		-5.9		0.000000011		42.625		4.63924819730695E-22		42.625		0		42.625		0.0003145586

		-5.8		0.0000000198		42.750		2.35600463634073E-21		42.750		0		42.750		0.0003953162

		-5.7		0.0000000351		42.875		1.16369974255495E-20		42.875		0		42.875		0.0004948701

		-5.6		0.0000000618		43.000		5.59038863131244E-20		43.000		0		43.000		0.0006170799

		-5.5		0.0000001077		43.125		2.61203701127052E-19		43.125		0		43.125		0.0007664698

		-5.4		0.0000001857		43.250		1.18700600776229E-18		43.250		0.0000000001		43.250		0.0009483142

		-5.3		0.0000003171		43.375		5.24641658346064E-18		43.375		0.0000000001		43.375		0.0011687269

		-5.2		0.0000005361		43.500		2.25532374068591E-17		43.500		0.0000000003		43.500		0.0014347536

		-5.1		0.0000008972		43.625		9.42955668042066E-17		43.625		0.0000000006		43.625		0.0017544669

		-5		0.0000014867		43.750		3.83451043169837E-16		43.750		0.0000000013		43.750		0.0021370592

		-4.9		0.000002439		43.875		0		43.875		0.0000000028		43.875		0.0025929339

		-4.8		0.0000039613		44.000		0		44.000		0.0000000061		44.000		0.0031337901

		-4.7		0.0000063698		44.125		0		44.125		0.0000000128		44.125		0.0037726966

		-4.6		0.0000101409		44.250		0		44.250		0.0000000264		44.250		0.0045241543

		-4.5		0.0000159837		44.375		0		44.375		0.0000000537		44.375		0.0054041384

		-4.4		0.0000249425		44.500		0		44.500		0.0000001077		44.500		0.0064301197

		-4.3		0.0000385352		44.625		0		44.625		0.0000002125		44.625		0.0076210567

		-4.2		0.0000589431		44.750		0		44.750		0.0000004128		44.750		0.0089973551

		-4.1		0.0000892617		44.875		0		44.875		0.0000007896		44.875		0.0105807893

		-4		0.0001338302		45.000		0.0000000001		45.000		0.0000014867		45.000		0.0123943801

		-3.9		0.0001986555		45.125		0.0000000003		45.125		0.0000027559		45.125		0.0144622243

		-3.8		0.0002919469		45.250		0.0000000009		45.250		0.0000050295		45.250		0.0168092723

		-3.7		0.0004247803		45.375		0.0000000025		45.375		0.0000090364		45.375		0.01946105

		-3.6		0.0006119019		45.500		0.000000007		45.500		0.0000159837		45.500		0.022443323

		-3.5		0.0008726827		45.625		0.0000000188		45.625		0.000027834		45.625		0.0257817024

		-3.4		0.0012322192		45.750		0.000000049		45.750		0.0000477186		45.750		0.0295011916

		-3.3		0.0017225689		45.875		0.0000001244		45.875		0.0000805404		45.875		0.033625679

		-3.2		0.0023840882		46.000		0.0000003067		46.000		0.0001338302		46.000		0.0381773785

		-3.1		0.0032668191		46.125		0.0000007358		46.125		0.0002189316		46.125		0.0431762265

		-3		0.0044318484		46.250		0.0000017167		46.250		0.0003525957		46.250		0.0486392421

		-2.9		0.0059525324		46.375		0.0000038956		46.375		0.0005590615		46.375		0.0545798644

		-2.8		0.0079154516		46.500		0.000008598		46.500		0.0008726827		46.500		0.0610072772

		-2.7		0.0104209348		46.625		0.0000184564		46.625		0.0013411189		46.625		0.0679257387

		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0020290481		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.003022258		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0044318484		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.0063981203		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.0090935625		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.0127241816		47.375		0.119213384

		-2		0.0539909665		47.500		0.0017808704		47.500		0.0175283005		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.0237719008		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.0317396518		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.0417209853		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.0539909665		48.000		0.1710991402		83.4

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.0687862758		48.125		0.1817787032		97.4

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.0862773188		48.250		0.1923719342		99.5

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.1065382681		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.1295175957		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.1550122655		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.1826490854		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2118766458		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.2419707245		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2720549984		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.3011374322		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.3281609686		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.3520653268		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.3718550939		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.3866681168		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.3958376869		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.3989422804		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009
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If the measured value is here
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If the measured 
value is at 50C
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		57.25		57.25		57.25

		57.375		57.375		57.375

		57.5		57.5		57.5

		57.625		57.625		57.625

		57.75		57.75		57.75

		57.875		57.875		57.875

		58		58		58

		58.125		58.125		58.125

		58.25		58.25		58.25

		58.375		58.375		58.375

		58.5		58.5		58.5

		58.625		58.625		58.625

		58.75		58.75		58.75

		58.875		58.875		58.875

		59		59		59

		59.125		59.125		59.125

		59.25		59.25		59.25

		59.375		59.375		59.375

		59.5		59.5		59.5

		59.625		59.625		59.625

		59.75		59.75		59.75

		59.875		59.875		59.875

		60		60		60

		60.125		60.125		60.125

		60.25		60.25		60.25

		60.375		60.375		60.375

		60.5		60.5		60.5

		60.625		60.625		60.625

		60.75		60.75		60.75

		60.875		60.875		60.875

		61		61		61

		61.125		61.125		61.125

		61.25		61.25		61.25

		61.375		61.375		61.375

		61.5		61.5		61.5

		61.625		61.625		61.625

		61.75		61.75		61.75

		61.875		61.875		61.875

		62		62		62

		62.125		62.125		62.125

		62.25		62.25		62.25

		62.375		62.375		62.375

		62.5		62.5		62.5



If the measured value is here

Critical Parameter 
Low Limit at 50C

s =0.8°C

s = 1°C

s = 2°C

Temperature, C

1sig

2sig

5sig

2.2115735743852E-61

4.69519535797515E-35

0.0000000009

3.50786672713597E-60

2.22252098091455E-34

0.0000000014

5.41154211260834E-59

1.03574350962084E-33

0.000000002

8.11961176728865E-58

4.75195938738846E-33

0.0000000029

1.18491105261772E-56

2.14638373566306E-32

0.0000000043

1.68179284741204E-55

9.54456557328791E-32

0.0000000062

2.32164341276969E-54

4.17848754454265E-31

0.000000009

3.11712914285424E-53

1.80092740391477E-30

0.000000013

4.0705241834176E-52

7.6416554115872E-30

0.0000000187

5.16990005612008E-51

3.19222020463522E-29

0.0000000267

6.38631329482462E-50

1.3128417606154E-28

0.000000038

7.67281199573359E-49

5.31552386602179E-28

0.0000000539

8.96592616929838E-48

2.11881925350935E-27

0.0000000762

1.01899493202296E-46

8.31487831077957E-27

0.0000001072

1.12638058002824E-45

3.21241787162144E-26

0.0000001503

1.21097324684241E-44

1.2218624482984E-25

0.0000002099

1.26625218451666E-43

4.57537559052081E-25

0.0000002919

1.28778134904824E-42

1.68672908127048E-24

0.0000004045

1.27379728417605E-41

6.12178486524712E-24

0.0000005583

1.22544767079301E-40

2.18738355461856E-23

0.0000007676

1.14663577379922E-39

7.69459862670642E-23

0.0000010513

1.04350003517043E-38

2.66477869438827E-22

0.0000014341

9.23625071741867E-38

9.08553431197667E-22

0.0000019487

7.95124660138047E-37

3.04967772063353E-21

0.0000026377

6.65749726961799E-36

1.00779353943E-20

0.0000035564

5.42154460764966E-35

3.27871253878144E-20

0.0000047763

4.2940919346938E-34

1.05014498299704E-19

0.0000063897

3.3079269131091E-33

3.31138236018879E-19

0.0000085147

2.47843045513861E-32

1.02797735716689E-18

0.0000113022

1.80606689900604E-31

3.14175210866487E-18

0.0000149438

1.28005076498171E-30

9.45310388190285E-18

0.0000196816

8.82382361786846E-30

2.80021317355065E-17

0.0000258205

5.9159256527804E-29

8.16623563166955E-17

0.0000337422

3.85766811111024E-28

2.34458978470431E-16

0.0000439222

2.44660173275557E-27

6.62713745596875E-16

0.0000569507

1.5091692974536E-26

0

0.0000735559

9.05417549505462E-26

0

0.0000946323

5.28318865766166E-25

0

0.0001212731

2.99833113632048E-24

0

0.000154808

1.65500509326983E-23

0

0.0001968457

8.88495717687015E-23

0

0.0002493228

4.63924819730695E-22

0

0.0003145586

2.35600463634073E-21

0

0.0003953162

1.16369974255495E-20

0

0.0004948701

5.59038863131244E-20

0

0.0006170799

2.61203701127052E-19

0

0.0007664698

1.18700600776229E-18

0.0000000001

0.0009483142

5.24641658346064E-18

0.0000000001

0.0011687269

2.25532374068591E-17

0.0000000003

0.0014347536

9.42955668042066E-17

0.0000000006

0.0017544669

3.83451043169837E-16

0.0000000013

0.0021370592

0

0.0000000028

0.0025929339

0

0.0000000061

0.0031337901

0

0.0000000128

0.0037726966

0

0.0000000264

0.0045241543

0

0.0000000537

0.0054041384

0

0.0000001077

0.0064301197

0

0.0000002125

0.0076210567

0

0.0000004128

0.0089973551

0

0.0000007896

0.0105807893

0.0000000001

0.0000014867

0.0123943801

0.0000000003

0.0000027559

0.0144622243

0.0000000009

0.0000050295

0.0168092723

0.0000000025

0.0000090364

0.01946105

0.000000007

0.0000159837

0.022443323

0.0000000188

0.000027834

0.0257817024

0.000000049

0.0000477186

0.0295011916

0.0000001244

0.0000805404

0.033625679

0.0000003067

0.0001338302

0.0381773785

0.0000007358

0.0002189316

0.0431762265

0.0000017167

0.0003525957

0.0486392421

0.0000038956

0.0005590615

0.0545798644

0.000008598

0.0008726827

0.0610072772

0.0000184564

0.0013411189

0.0679257387

0.0000385334

0.0020290481

0.0753339319

0.000078246

0.003022258

0.0832243548

0.0001545338

0.0044318484

0.0915827702

0.0002968393

0.0063981203

0.1003877342

0.0005545688

0.0090935625

0.1096102241

0.0010076872

0.0127241816

0.119213384

0.0017808704

0.0175283005

0.1291524069

0.0030610834

0.0237719008

0.1393745663

0.0051174577

0.0317396518

0.149819413

0.0083208873

0.0417209853

0.1604191425

0.0131589512

0.0539909665

0.1710991402

0.020239938

0.0687862758

0.1817787032

0.0302784295

0.0862773188

0.1923719342

0.0440548549

0.1065382681

0.2027887974

0.0623433981

0.1295175957

0.2129363203

0.0858071406

0.1550122655

0.2227199228

0.1148663057

0.1826490854

0.2320448462

0.1495540374

0.2118766458

0.2408176554

0.1893825215

0.2419707245

0.24894778

0.233247991

0.2720549984

0.2563490598

0.2794037259

0.3011374322

0.2629412585

0.3255237943

0.3281609686

0.268651508

0.368866784

0.3520653268

0.2734156475

0.4065300224

0.3718550939

0.2771794223

0.4357646162

0.3866681168

0.2798995127

0.454305052

0.3958376869

0.2815443631

0.460658866

0.3989422804

0.2820947918

0.454305052

0.3958376869

0.2815443631

0.4357646162

0.3866681168

0.2798995127

0.4065300224

0.3718550939

0.2771794223

0.368866784

0.3520653268

0.2734156475

0.3255237943

0.3281609686

0.268651508

0.2794037259

0.3011374322

0.2629412585

0.233247991

0.2720549984

0.2563490598

0.1893825215

0.2419707245

0.24894778

0.1495540374

0.2118766458

0.2408176554

0.1148663057

0.1826490854

0.2320448462

0.0858071406

0.1550122655

0.2227199228

0.0623433981

0.1295175957

0.2129363203

0.0440548549

0.1065382681

0.2027887974

0.0302784295

0.0862773188

0.1923719342

0.020239938

0.0687862758

0.1817787032

0.0131589512

0.0539909665

0.1710991402

0.0083208873

0.0417209853

0.1604191425

0.0051174577

0.0317396518

0.149819413

0.0030610834

0.0237719008

0.1393745663

0.0017808704

0.0175283005

0.1291524069

0.0010076872

0.0127241816

0.119213384

0.0005545688

0.0090935625

0.1096102241

0.0002968393

0.0063981203

0.1003877342

0.0001545338

0.0044318484

0.0915827702

0.000078246

0.003022258

0.0832243548

0.0000385334

0.0020290481

0.0753339319

0.0000184564

0.0013411189

0.0679257387

0.000008598

0.0008726827

0.0610072772

0.0000038956

0.0005590615

0.0545798644

0.0000017167

0.0003525957

0.0486392421

0.0000007358

0.0002189316

0.0431762265

0.0000003067

0.0001338302

0.0381773785

0.0000001244

0.0000805404

0.033625679

0.000000049

0.0000477186

0.0295011916

0.0000000188

0.000027834

0.0257817024

0.000000007

0.0000159837

0.022443323

0.0000000025

0.0000090364

0.01946105

0.0000000009

0.0000050295

0.0168092723

0.0000000003

0.0000027559

0.0144622243

0.0000000001

0.0000014867

0.0123943801

0

0.0000007896

0.0105807893

0

0.0000004128

0.0089973551

0

0.0000002125

0.0076210567

0

0.0000001077

0.0064301197

0

0.0000000537

0.0054041384

0

0.0000000264

0.0045241543

0

0.0000000128

0.0037726966

0

0.0000000061

0.0031337901

0

0.0000000028

0.0025929339

3.83451043169837E-16

0.0000000013

0.0021370592

9.42955668042066E-17

0.0000000006

0.0017544669

2.25532374068591E-17

0.0000000003

0.0014347536

5.24641658346064E-18

0.0000000001

0.0011687269

1.18700600776229E-18

0.0000000001

0.0009483142

2.61203701127052E-19

0

0.0007664698

5.59038863131244E-20

0

0.0006170799

1.16369974255495E-20

0

0.0004948701

2.35600463634073E-21

0

0.0003953162

4.63924819730695E-22

0

0.0003145586

8.88495717687015E-23

0

0.0002493228

1.65500509326983E-23

0

0.0001968457

2.99833113632048E-24

0

0.000154808

5.28318865766166E-25

0

0.0001212731

9.05417549505462E-26

0

0.0000946323

1.5091692974536E-26

0

0.0000735559

2.44660173275557E-27

6.62713745596875E-16

0.0000569507

3.85766811111024E-28

2.34458978470431E-16

0.0000439222

5.9159256527804E-29

8.16623563166955E-17

0.0000337422

8.82382361786846E-30

2.80021317355065E-17

0.0000258205

1.28005076498171E-30

9.45310388190285E-18

0.0000196816

1.80606689900604E-31

3.14175210866487E-18

0.0000149438

2.47843045513861E-32

1.02797735716689E-18

0.0000113022

3.3079269131091E-33

3.31138236018879E-19

0.0000085147

4.2940919346938E-34

1.05014498299704E-19

0.0000063897

5.42154460764966E-35

3.27871253878144E-20

0.0000047763

6.65749726961799E-36

1.00779353943E-20

0.0000035564

7.95124660138047E-37

3.04967772063353E-21

0.0000026377

9.23625071741867E-38

9.08553431197667E-22

0.0000019487

1.04350003517043E-38

2.66477869438827E-22

0.0000014341

1.14663577379922E-39

7.69459862670642E-23

0.0000010513

1.22544767079301E-40

2.18738355461856E-23

0.0000007676

1.27379728417605E-41

6.12178486524712E-24

0.0000005583

1.28778134904824E-42

1.68672908127048E-24

0.0000004045

1.26625218451666E-43

4.57537559052081E-25

0.0000002919

1.21097324684241E-44

1.2218624482984E-25

0.0000002099

1.12638058002824E-45

3.21241787162144E-26

0.0000001503

1.01899493202296E-46

8.31487831077957E-27

0.0000001072

8.96592616929838E-48

2.11881925350935E-27

0.0000000762

7.67281199573359E-49

5.31552386602179E-28

0.0000000539

6.38631329482462E-50

1.3128417606154E-28

0.000000038

5.16990005612008E-51

3.19222020463522E-29

0.0000000267

4.0705241834176E-52

7.6416554115872E-30

0.0000000187

3.11712914285424E-53

1.80092740391477E-30

0.000000013

2.32164341276969E-54

4.17848754454265E-31

0.000000009

1.68179284741204E-55

9.54456557328791E-32

0.0000000062

1.18491105261772E-56

2.14638373566306E-32

0.0000000043

8.11961176728865E-58

4.75195938738846E-33

0.0000000029

5.41154211260834E-59

1.03574350962084E-33

0.000000002

3.50786672713597E-60

2.22252098091455E-34

0.0000000014

2.2115735743852E-61

4.69519535797515E-35

0.0000000009



Sheet1

		Mean		0.0		Mean		50.0		Mean		50.0		Mean		50.0

		Sigma		1.0		Sigma		0.8		Sigma		1.0		Sigma		2.0

		-10		7.69459862670642E-23		37.500		2.2115735743852E-61		37.500		4.69519535797515E-35		37.500		0.0000000009

		-9.9		2.08117682020282E-22		37.625		3.50786672713597E-60		37.625		2.22252098091455E-34		37.625		0.0000000014

		-9.8		5.57300002272069E-22		37.750		5.41154211260834E-59		37.750		1.03574350962084E-33		37.750		0.000000002

		-9.7		1.47749549270426E-21		37.875		8.11961176728865E-58		37.875		4.75195938738846E-33		37.875		0.0000000029

		-9.6		3.87811193174696E-21		38.000		1.18491105261772E-56		38.000		2.14638373566306E-32		38.000		0.0000000043

		-9.5		1.00779353943E-20		38.125		1.68179284741204E-55		38.125		9.54456557328791E-32		38.125		0.0000000062

		-9.4		2.59286470110037E-20		38.250		2.32164341276969E-54		38.250		4.17848754454265E-31		38.250		0.000000009

		-9.3		6.60457986073931E-20		38.375		3.11712914285424E-53		38.375		1.80092740391477E-30		38.375		0.000000013

		-9.2		1.66558803237993E-19		38.500		4.0705241834176E-52		38.500		7.6416554115872E-30		38.500		0.0000000187

		-9.1		4.15859897911516E-19		38.625		5.16990005612008E-51		38.625		3.19222020463522E-29		38.625		0.0000000267

		-9		1.02797735716689E-18		38.750		6.38631329482462E-50		38.750		1.3128417606154E-28		38.750		0.000000038

		-8.9		2.5158057769514E-18		38.875		7.67281199573359E-49		38.875		5.31552386602179E-28		38.875		0.0000000539

		-8.8		6.09575812956242E-18		39.000		8.96592616929838E-48		39.000		2.11881925350935E-27		39.000		0.0000000762

		-8.7		1.46229635750066E-17		39.125		1.01899493202296E-46		39.125		8.31487831077957E-27		39.125		0.0000001072

		-8.6		3.47296274856621E-17		39.250		1.12638058002824E-45		39.250		3.21241787162144E-26		39.250		0.0000001503

		-8.5		8.16623563166955E-17		39.375		1.21097324684241E-44		39.375		1.2218624482984E-25		39.375		0.0000002099

		-8.4		1.90108153790796E-16		39.500		1.26625218451666E-43		39.500		4.57537559052081E-25		39.500		0.0000002919

		-8.3		4.38163943550933E-16		39.625		1.28778134904824E-42		39.625		1.68672908127048E-24		39.625		0.0000004045

		-8.2		9.99837874849718E-16		39.750		1.27379728417605E-41		39.750		6.12178486524712E-24		39.750		0.0000005583

		-8.1		0		39.875		1.22544767079301E-40		39.875		2.18738355461856E-23		39.875		0.0000007676

		-8		0		40.000		1.14663577379922E-39		40.000		7.69459862670642E-23		40.000		0.0000010513

		-7.9		0		40.125		1.04350003517043E-38		40.125		2.66477869438827E-22		40.125		0.0000014341

		-7.8		0		40.250		9.23625071741867E-38		40.250		9.08553431197667E-22		40.250		0.0000019487

		-7.7		0		40.375		7.95124660138047E-37		40.375		3.04967772063353E-21		40.375		0.0000026377

		-7.6		0		40.500		6.65749726961799E-36		40.500		1.00779353943E-20		40.500		0.0000035564

		-7.5		0		40.625		5.42154460764966E-35		40.625		3.27871253878144E-20		40.625		0.0000047763

		-7.4		0		40.750		4.2940919346938E-34		40.750		1.05014498299704E-19		40.750		0.0000063897

		-7.3		0		40.875		3.3079269131091E-33		40.875		3.31138236018879E-19		40.875		0.0000085147

		-7.2		0		41.000		2.47843045513861E-32		41.000		1.02797735716689E-18		41.000		0.0000113022

		-7.1		0		41.125		1.80606689900604E-31		41.125		3.14175210866487E-18		41.125		0.0000149438

		-7		0		41.250		1.28005076498171E-30		41.250		9.45310388190285E-18		41.250		0.0000196816

		-6.9		0		41.375		8.82382361786846E-30		41.375		2.80021317355065E-17		41.375		0.0000258205

		-6.8		0		41.500		5.9159256527804E-29		41.500		8.16623563166955E-17		41.500		0.0000337422

		-6.7		0.0000000001		41.625		3.85766811111024E-28		41.625		2.34458978470431E-16		41.625		0.0000439222

		-6.6		0.0000000001		41.750		2.44660173275557E-27		41.750		6.62713745596875E-16		41.750		0.0000569507

		-6.5		0.0000000003		41.875		1.5091692974536E-26		41.875		0		41.875		0.0000735559

		-6.4		0.0000000005		42.000		9.05417549505462E-26		42.000		0		42.000		0.0000946323

		-6.3		0.000000001		42.125		5.28318865766166E-25		42.125		0		42.125		0.0001212731

		-6.2		0.0000000018		42.250		2.99833113632048E-24		42.250		0		42.250		0.000154808

		-6.1		0.0000000033		42.375		1.65500509326983E-23		42.375		0		42.375		0.0001968457

		-6		0.0000000061		42.500		8.88495717687015E-23		42.500		0		42.500		0.0002493228

		-5.9		0.000000011		42.625		4.63924819730695E-22		42.625		0		42.625		0.0003145586

		-5.8		0.0000000198		42.750		2.35600463634073E-21		42.750		0		42.750		0.0003953162

		-5.7		0.0000000351		42.875		1.16369974255495E-20		42.875		0		42.875		0.0004948701

		-5.6		0.0000000618		43.000		5.59038863131244E-20		43.000		0		43.000		0.0006170799

		-5.5		0.0000001077		43.125		2.61203701127052E-19		43.125		0		43.125		0.0007664698

		-5.4		0.0000001857		43.250		1.18700600776229E-18		43.250		0.0000000001		43.250		0.0009483142

		-5.3		0.0000003171		43.375		5.24641658346064E-18		43.375		0.0000000001		43.375		0.0011687269

		-5.2		0.0000005361		43.500		2.25532374068591E-17		43.500		0.0000000003		43.500		0.0014347536

		-5.1		0.0000008972		43.625		9.42955668042066E-17		43.625		0.0000000006		43.625		0.0017544669

		-5		0.0000014867		43.750		3.83451043169837E-16		43.750		0.0000000013		43.750		0.0021370592

		-4.9		0.000002439		43.875		0		43.875		0.0000000028		43.875		0.0025929339

		-4.8		0.0000039613		44.000		0		44.000		0.0000000061		44.000		0.0031337901

		-4.7		0.0000063698		44.125		0		44.125		0.0000000128		44.125		0.0037726966

		-4.6		0.0000101409		44.250		0		44.250		0.0000000264		44.250		0.0045241543

		-4.5		0.0000159837		44.375		0		44.375		0.0000000537		44.375		0.0054041384

		-4.4		0.0000249425		44.500		0		44.500		0.0000001077		44.500		0.0064301197

		-4.3		0.0000385352		44.625		0		44.625		0.0000002125		44.625		0.0076210567

		-4.2		0.0000589431		44.750		0		44.750		0.0000004128		44.750		0.0089973551

		-4.1		0.0000892617		44.875		0		44.875		0.0000007896		44.875		0.0105807893

		-4		0.0001338302		45.000		0.0000000001		45.000		0.0000014867		45.000		0.0123943801

		-3.9		0.0001986555		45.125		0.0000000003		45.125		0.0000027559		45.125		0.0144622243

		-3.8		0.0002919469		45.250		0.0000000009		45.250		0.0000050295		45.250		0.0168092723

		-3.7		0.0004247803		45.375		0.0000000025		45.375		0.0000090364		45.375		0.01946105

		-3.6		0.0006119019		45.500		0.000000007		45.500		0.0000159837		45.500		0.022443323

		-3.5		0.0008726827		45.625		0.0000000188		45.625		0.000027834		45.625		0.0257817024

		-3.4		0.0012322192		45.750		0.000000049		45.750		0.0000477186		45.750		0.0295011916

		-3.3		0.0017225689		45.875		0.0000001244		45.875		0.0000805404		45.875		0.033625679

		-3.2		0.0023840882		46.000		0.0000003067		46.000		0.0001338302		46.000		0.0381773785

		-3.1		0.0032668191		46.125		0.0000007358		46.125		0.0002189316		46.125		0.0431762265

		-3		0.0044318484		46.250		0.0000017167		46.250		0.0003525957		46.250		0.0486392421

		-2.9		0.0059525324		46.375		0.0000038956		46.375		0.0005590615		46.375		0.0545798644

		-2.8		0.0079154516		46.500		0.000008598		46.500		0.0008726827		46.500		0.0610072772

		-2.7		0.0104209348		46.625		0.0000184564		46.625		0.0013411189		46.625		0.0679257387

		-2.6		0.0135829692		46.750		0.0000385334		46.750		0.0020290481		46.750		0.0753339319

		-2.5		0.0175283005		46.875		0.000078246		46.875		0.003022258		46.875		0.0832243548

		-2.4		0.0223945303		47.000		0.0001545338		47.000		0.0044318484		47.000		0.0915827702

		-2.3		0.0283270377		47.125		0.0002968393		47.125		0.0063981203		47.125		0.1003877342

		-2.2		0.0354745928		47.250		0.0005545688		47.250		0.0090935625		47.250		0.1096102241

		-2.1		0.043983596		47.375		0.0010076872		47.375		0.0127241816		47.375		0.119213384

		-2		0.0539909665		47.500		0.0017808704		47.500		0.0175283005		47.500		0.1291524069

		-1.9		0.0656158148		47.625		0.0030610834		47.625		0.0237719008		47.625		0.1393745663

		-1.8		0.0789501583		47.750		0.0051174577		47.750		0.0317396518		47.750		0.149819413

		-1.7		0.0940490774		47.875		0.0083208873		47.875		0.0417209853		47.875		0.1604191425

		-1.6		0.1109208347		48.000		0.0131589512		48.000		0.0539909665		48.000		0.1710991402		83.4

		-1.5		0.1295175957		48.125		0.020239938		48.125		0.0687862758		48.125		0.1817787032		97.4

		-1.4		0.1497274656		48.250		0.0302784295		48.250		0.0862773188		48.250		0.1923719342		99.5

		-1.3		0.171368592		48.375		0.0440548549		48.375		0.1065382681		48.375		0.2027887974

		-1.2		0.194186055		48.500		0.0623433981		48.500		0.1295175957		48.500		0.2129363203

		-1.1		0.217852177		48.625		0.0858071406		48.625		0.1550122655		48.625		0.2227199228

		-1		0.2419707245		48.750		0.1148663057		48.750		0.1826490854		48.750		0.2320448462

		-0.9		0.2660852499		48.875		0.1495540374		48.875		0.2118766458		48.875		0.2408176554

		-0.8		0.2896915528		49.000		0.1893825215		49.000		0.2419707245		49.000		0.24894778

		-0.7		0.3122539334		49.125		0.233247991		49.125		0.2720549984		49.125		0.2563490598

		-0.6		0.3332246029		49.250		0.2794037259		49.250		0.3011374322		49.250		0.2629412585

		-0.5		0.3520653268		49.375		0.3255237943		49.375		0.3281609686		49.375		0.268651508

		-0.4		0.3682701403		49.500		0.368866784		49.500		0.3520653268		49.500		0.2734156475

		-0.3		0.3813878155		49.625		0.4065300224		49.625		0.3718550939		49.625		0.2771794223

		-0.2		0.391042694		49.750		0.4357646162		49.750		0.3866681168		49.750		0.2798995127

		-0.1		0.3969525475		49.875		0.454305052		49.875		0.3958376869		49.875		0.2815443631

		0		0.3989422804		50.000		0.460658866		50.000		0.3989422804		50.000		0.2820947918

		0.1		0.3969525475		50.125		0.454305052		50.125		0.3958376869		50.125		0.2815443631

		0.2		0.391042694		50.250		0.4357646162		50.250		0.3866681168		50.250		0.2798995127

		0.3		0.3813878155		50.375		0.4065300224		50.375		0.3718550939		50.375		0.2771794223

		0.4		0.3682701403		50.500		0.368866784		50.500		0.3520653268		50.500		0.2734156475

		0.5		0.3520653268		50.625		0.3255237943		50.625		0.3281609686		50.625		0.268651508

		0.6		0.3332246029		50.750		0.2794037259		50.750		0.3011374322		50.750		0.2629412585

		0.7		0.3122539334		50.875		0.233247991		50.875		0.2720549984		50.875		0.2563490598

		0.8		0.2896915528		51.000		0.1893825215		51.000		0.2419707245		51.000		0.24894778

		0.9		0.2660852499		51.125		0.1495540374		51.125		0.2118766458		51.125		0.2408176554

		1		0.2419707245		51.250		0.1148663057		51.250		0.1826490854		51.250		0.2320448462

		1.1		0.217852177		51.375		0.0858071406		51.375		0.1550122655		51.375		0.2227199228

		1.2		0.194186055		51.500		0.0623433981		51.500		0.1295175957		51.500		0.2129363203

		1.3		0.171368592		51.625		0.0440548549		51.625		0.1065382681		51.625		0.2027887974

		1.4		0.1497274656		51.750		0.0302784295		51.750		0.0862773188		51.750		0.1923719342

		1.5		0.1295175957		51.875		0.020239938		51.875		0.0687862758		51.875		0.1817787032

		1.6		0.1109208347		52.000		0.0131589512		52.000		0.0539909665		52.000		0.1710991402

		1.7		0.0940490774		52.125		0.0083208873		52.125		0.0417209853		52.125		0.1604191425

		1.8		0.0789501583		52.250		0.0051174577		52.250		0.0317396518		52.250		0.149819413

		1.9		0.0656158148		52.375		0.0030610834		52.375		0.0237719008		52.375		0.1393745663

		2		0.0539909665		52.500		0.0017808704		52.500		0.0175283005		52.500		0.1291524069

		2.1		0.043983596		52.625		0.0010076872		52.625		0.0127241816		52.625		0.119213384

		2.2		0.0354745928		52.750		0.0005545688		52.750		0.0090935625		52.750		0.1096102241

		2.3		0.0283270377		52.875		0.0002968393		52.875		0.0063981203		52.875		0.1003877342

		2.4		0.0223945303		53.000		0.0001545338		53.000		0.0044318484		53.000		0.0915827702

		2.5		0.0175283005		53.125		0.000078246		53.125		0.003022258		53.125		0.0832243548

		2.6		0.0135829692		53.250		0.0000385334		53.250		0.0020290481		53.250		0.0753339319

		2.7		0.0104209348		53.375		0.0000184564		53.375		0.0013411189		53.375		0.0679257387

		2.8		0.0079154516		53.500		0.000008598		53.500		0.0008726827		53.500		0.0610072772

		2.9		0.0059525324		53.625		0.0000038956		53.625		0.0005590615		53.625		0.0545798644

		3		0.0044318484		53.750		0.0000017167		53.750		0.0003525957		53.750		0.0486392421

		3.1		0.0032668191		53.875		0.0000007358		53.875		0.0002189316		53.875		0.0431762265

		3.2		0.0023840882		54.000		0.0000003067		54.000		0.0001338302		54.000		0.0381773785

		3.3		0.0017225689		54.125		0.0000001244		54.125		0.0000805404		54.125		0.033625679

		3.4		0.0012322192		54.250		0.000000049		54.250		0.0000477186		54.250		0.0295011916

		3.5		0.0008726827		54.375		0.0000000188		54.375		0.000027834		54.375		0.0257817024

		3.6		0.0006119019		54.500		0.000000007		54.500		0.0000159837		54.500		0.022443323

		3.7		0.0004247803		54.625		0.0000000025		54.625		0.0000090364		54.625		0.01946105

		3.8		0.0002919469		54.750		0.0000000009		54.750		0.0000050295		54.750		0.0168092723

		3.9		0.0001986555		54.875		0.0000000003		54.875		0.0000027559		54.875		0.0144622243

		4		0.0001338302		55.000		0.0000000001		55.000		0.0000014867		55.000		0.0123943801

		4.1		0.0000892617		55.125		0		55.125		0.0000007896		55.125		0.0105807893

		4.2		0.0000589431		55.250		0		55.250		0.0000004128		55.250		0.0089973551

		4.3		0.0000385352		55.375		0		55.375		0.0000002125		55.375		0.0076210567

		4.4		0.0000249425		55.500		0		55.500		0.0000001077		55.500		0.0064301197

		4.5		0.0000159837		55.625		0		55.625		0.0000000537		55.625		0.0054041384

		4.6		0.0000101409		55.750		0		55.750		0.0000000264		55.750		0.0045241543

		4.7		0.0000063698		55.875		0		55.875		0.0000000128		55.875		0.0037726966

		4.8		0.0000039613		56.000		0		56.000		0.0000000061		56.000		0.0031337901

		4.9		0.000002439		56.125		0		56.125		0.0000000028		56.125		0.0025929339

		5		0.0000014867		56.250		3.83451043169837E-16		56.250		0.0000000013		56.250		0.0021370592

		5.1		0.0000008972		56.375		9.42955668042066E-17		56.375		0.0000000006		56.375		0.0017544669

		5.2		0.0000005361		56.500		2.25532374068591E-17		56.500		0.0000000003		56.500		0.0014347536

		5.3		0.0000003171		56.625		5.24641658346064E-18		56.625		0.0000000001		56.625		0.0011687269

		5.4		0.0000001857		56.750		1.18700600776229E-18		56.750		0.0000000001		56.750		0.0009483142

		5.5		0.0000001077		56.875		2.61203701127052E-19		56.875		0		56.875		0.0007664698

		5.6		0.0000000618		57.000		5.59038863131244E-20		57.000		0		57.000		0.0006170799

		5.7		0.0000000351		57.125		1.16369974255495E-20		57.125		0		57.125		0.0004948701

		5.8		0.0000000198		57.250		2.35600463634073E-21		57.250		0		57.250		0.0003953162

		5.9		0.000000011		57.375		4.63924819730695E-22		57.375		0		57.375		0.0003145586

		6		0.0000000061		57.500		8.88495717687015E-23		57.500		0		57.500		0.0002493228

		6.1		0.0000000033		57.625		1.65500509326983E-23		57.625		0		57.625		0.0001968457

		6.2		0.0000000018		57.750		2.99833113632048E-24		57.750		0		57.750		0.000154808

		6.3		0.000000001		57.875		5.28318865766166E-25		57.875		0		57.875		0.0001212731

		6.4		0.0000000005		58.000		9.05417549505462E-26		58.000		0		58.000		0.0000946323

		6.5		0.0000000003		58.125		1.5091692974536E-26		58.125		0		58.125		0.0000735559

		6.6		0.0000000001		58.250		2.44660173275557E-27		58.250		6.62713745596875E-16		58.250		0.0000569507

		6.7		0.0000000001		58.375		3.85766811111024E-28		58.375		2.34458978470431E-16		58.375		0.0000439222

		6.8		0		58.500		5.9159256527804E-29		58.500		8.16623563166955E-17		58.500		0.0000337422

		6.9		0		58.625		8.82382361786846E-30		58.625		2.80021317355065E-17		58.625		0.0000258205

		7		0		58.750		1.28005076498171E-30		58.750		9.45310388190285E-18		58.750		0.0000196816

		7.1		0		58.875		1.80606689900604E-31		58.875		3.14175210866487E-18		58.875		0.0000149438

		7.2		0		59.000		2.47843045513861E-32		59.000		1.02797735716689E-18		59.000		0.0000113022

		7.3		0		59.125		3.3079269131091E-33		59.125		3.31138236018879E-19		59.125		0.0000085147

		7.4		0		59.250		4.2940919346938E-34		59.250		1.05014498299704E-19		59.250		0.0000063897

		7.5		0		59.375		5.42154460764966E-35		59.375		3.27871253878144E-20		59.375		0.0000047763

		7.6		0		59.500		6.65749726961799E-36		59.500		1.00779353943E-20		59.500		0.0000035564

		7.7		0		59.625		7.95124660138047E-37		59.625		3.04967772063353E-21		59.625		0.0000026377

		7.8		0		59.750		9.23625071741867E-38		59.750		9.08553431197667E-22		59.750		0.0000019487

		7.9		0		59.875		1.04350003517043E-38		59.875		2.66477869438827E-22		59.875		0.0000014341

		8		0		60.000		1.14663577379922E-39		60.000		7.69459862670642E-23		60.000		0.0000010513

		8.1		0		60.125		1.22544767079301E-40		60.125		2.18738355461856E-23		60.125		0.0000007676

		8.2		9.99837874849718E-16		60.250		1.27379728417605E-41		60.250		6.12178486524712E-24		60.250		0.0000005583

		8.3		4.38163943550933E-16		60.375		1.28778134904824E-42		60.375		1.68672908127048E-24		60.375		0.0000004045

		8.4		1.90108153790796E-16		60.500		1.26625218451666E-43		60.500		4.57537559052081E-25		60.500		0.0000002919

		8.5		8.16623563166955E-17		60.625		1.21097324684241E-44		60.625		1.2218624482984E-25		60.625		0.0000002099

		8.6		3.47296274856621E-17		60.750		1.12638058002824E-45		60.750		3.21241787162144E-26		60.750		0.0000001503

		8.7		1.46229635750066E-17		60.875		1.01899493202296E-46		60.875		8.31487831077957E-27		60.875		0.0000001072

		8.8		6.09575812956242E-18		61.000		8.96592616929838E-48		61.000		2.11881925350935E-27		61.000		0.0000000762

		8.9		2.5158057769514E-18		61.125		7.67281199573359E-49		61.125		5.31552386602179E-28		61.125		0.0000000539

		9		1.02797735716689E-18		61.250		6.38631329482462E-50		61.250		1.3128417606154E-28		61.250		0.000000038

		9.1		4.15859897911516E-19		61.375		5.16990005612008E-51		61.375		3.19222020463522E-29		61.375		0.0000000267

		9.2		1.66558803237993E-19		61.500		4.0705241834176E-52		61.500		7.6416554115872E-30		61.500		0.0000000187

		9.3		6.60457986073931E-20		61.625		3.11712914285424E-53		61.625		1.80092740391477E-30		61.625		0.000000013

		9.4		2.59286470110037E-20		61.750		2.32164341276969E-54		61.750		4.17848754454265E-31		61.750		0.000000009

		9.5		1.00779353943E-20		61.875		1.68179284741204E-55		61.875		9.54456557328791E-32		61.875		0.0000000062

		9.6		3.87811193174696E-21		62.000		1.18491105261772E-56		62.000		2.14638373566306E-32		62.000		0.0000000043

		9.7		1.47749549270426E-21		62.125		8.11961176728865E-58		62.125		4.75195938738846E-33		62.125		0.0000000029

		9.8		5.57300002272069E-22		62.250		5.41154211260834E-59		62.250		1.03574350962084E-33		62.250		0.000000002

		9.9		2.08117682020282E-22		62.375		3.50786672713597E-60		62.375		2.22252098091455E-34		62.375		0.0000000014

		10		7.69459862670642E-23		62.500		2.2115735743852E-61		62.500		4.69519535797515E-35		62.500		0.0000000009
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If the measured value is here
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50% of the
true values
are outside
the limit

If the measured value is here

Temperature, C

Critical Parameter Low Limit

Uncertainty forces a probability
of where the true value might
be found
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If the measured 
value is at 50C

Temperature, C

Critical Parameter
Low Limit

usr

usr = 2 C
97.5% Confidence of true value being >48C
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If the measured 
value is at 50C
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