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1.
PURPOSE:

1.1
This Document describes the procedures employed by Technical Services group who are involved in the calibration of test and measuring equipment, the Electrical Standards Lab and the Mechanical Standards Lab. It also defines the relationship between the calibration system and the integrity of the measurements made to assure product conformance to specifications.

2.
SCOPE:

2.1
This document defines the calibration system for all calibrations preformed in The Technical Services Department, which relate to the assurance of finished product conformance to specifications. It is a companion of, but subordinate to, the Standard Meter Lab Quality Manual.

3.
DEFINITIONS:

3.1
Calibration: The comparison of M&TE or measurement standard of unknown accuracy to a measurement standard of known accuracy in order to detect, correlate, report, or eliminate by adjustment, any variation in the accuracy of the instrument being compared.

3.2
Reference standard: Standards of the highest accuracy order in a calibration system. These standards are sometimes referred to as primary standards.

3.3
Transfer standard: Designated and test equipment used in a calibration system as a medium for transferring the basic value of reference standards to lower echelon transfer standards or other measuring and test equipment.

3.4
Measuring and test equipment (M&TE): All devices used to measure, gauge, test, inspect, or otherwise determine compliance with prescribed technical requirements.

3.5
Calibration Interval: The elapsed time between successive calibrations. The calibration interval may be expressed in years, months or days.

3.6
Traceability: The ability to relate individual measurement results to national standards or nationally accepted measurement systems through an unbroken chain of comparisons.

Measurements have traceability to designated standards if and only if scientifically rigorous evidence is produced on a continuing basis to show that measurement process is producing measurement results (data) for which the total measurement uncertainty relative to national or other designated standards is qualified.

4.
SYSTEM DESCRIPTION:

4.1
Adequacy of Standards: 

The selection of a calibration standard shall be based on its adequacy to perform the intended task. Error analysis will be provided for the standard selected to calibrate measuring and test equipment. Correction factors and estimates of uncertainty will be utilized as appropriate.

Reference and transfer standards are periodically calibrated by submission to National Institute of Standards and Technology (NIST) or other competent laboratories, by comparison to other reference standards, reference to natural physical constants, consensus standards or by self calibration.

4.1.1
Accuracy:

The technical services department will maintain, where possible, a 4:1 accuracy ratio between uncertainties of the standards being used and the device being calibrated. In some areas accuracy will be insured by the use of documented guard bands designed to separate the measured performance of a device from the standard and its known uncertainties. A third method used by the Technical Services Group is to express the accuracy of a measurement process used to perform calibrations is an ongoing statistical analysis of data accumulated over time, measured with known standards and designed to monitor uncertainties.

4.1.2
Traceability:

Reference and Transfer standards are traceable to NIST either directly or indirectly through an unbroken chain of comparisons against recognized standards or practices.


4.1.3
Sources of Calibration:

Standard Meter Lab chooses its calibration sources based on their ability to perform the measurements requested. A list of SML calibration sources will be provided by the Calibration Recall System.

The Calibration Laboratory Manager is responsible for assuring that sources providing calibration services other than the National Institute of Standards and Technology or a government laboratory are capable of performing the required services to the satisfaction of ANSI/NSCL Z540-1, ISO 9000, ISO17025 and Guide 25.

4.1.4
Environmental Considerations:

The calibration environment is controlled and or monitored to the extent required by the most environmentally – sensitive measurement performed in the area. Measuring and test equipment and electrical standards are to be used within ambient conditions which are specified in TEMPERATURE – RELATIVE HUMIDITY PROCEDURE (SML-207).
4.1.5
Intervals of Calibration:

Measuring and test equipment must be calibrated at periodic intervals. Intervals of calibration are selected and maintained so as to achieve the required accuracy with the best economy.

4.1.5.1
Interval Application:

Calibration intervals may be applied to single items or groups of items, which are reasonably similar with respect to family and reliability.

4.1.5.2
Interval Assignment:

Calibration intervals are based on past history, adequacy of the standard for its intended purpose, and on degree of usage. Initial intervals for equipment will be based on the following information

1)
the accumulated history of similar devices

2)
manufacturers recommendations

3)
Engineering judgment

4.1.5.3
Interval Review:

In-tolerance percentages and calibration intervals for all test and measuring equipment are maintained by the calibration recall system. The Calibration Laboratory Manager reviews the calibration recall report monthly.  Any changes to the calibration interval are based on the percent of similar units found to be in tolerance at normal recall intervals. The percent limits used to recommend a change in calibration interval are:

% IN SPEC DURING NORMAL RECALL must be > 80%

% IN SPEC DURING NORMAL RECALL should be < 95%
4.1.5.4
Interval Adjustment:

Those devices having unacceptable in-tolerance percentages will be reviewed to determine the cause. Calibration intervals may be adjusted in order to return the in-tolerance percentages to acceptable levels. Other corrective action may include:

· A review of the adequacy or application of the standard.
· A review of the calibration procedure, technique or set-up.
· Additional training for user and / or calibration lab personnel.
If a change in calibration interval is indicated, the table below may be used as a guide.
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* Derate, scrap, or calibrate before use


4.1.5.5
Interval Extension:

If a device, which has become due for calibration is currently in use, the calibration interval may be extended to the end of the calendar month in which it came due. The extension must be filed in our calibration software system and this clause must be cited.
4.1.5.6
Calibration Not Required:

Where justified by the nature of the device or its application, calibration may not be required for certain items. In this situation, the device will be labeled accordingly and an appropriate entry will be recorded in the recall database.
4.1.5.7
Calibration Date Extension:

Calibration date may be changed to reflect the day a standard is first put into service in the lab thus overriding the original calibration date.  Date due will be counted from the new calibration date.
4.2
Records:

Calibration Records are maintained for all measuring and test equipment that is included in the calibration system. Maintenance records are maintained for other measuring and test equipment that requires periodic maintenance. Listings are provided giving nomenclature, identification numbers and sources. Environmental conditions are specified in TEMPERATURE–RELATIVE HUMIDITY PROCEDURE (SML-207) except as noted in detailed test procedures.

4.2.1
Content:

Calibration records include:

· Identification

· Location

· Calibration History

· Traceability Documentation

4.2.2
Identification:

Each item in the calibration system is assigned a unique identification. A device number assigned to each item may be derived from.

· A sequentially ascending 7-digit number. (System ID)

· And a component number for multi-part kits

The capital asset number defined as the “property number” along with the equipment serial and model numbers also identify calibration devices contained in the calibration system. 

Examples of identification labels currently in use at SML are included in Appendix A.

4.2.3
Status:

Records showing status (Active/Inactive) are maintained in the calibration system. 

4.2.4
Calibration History:

A history of all calibration activities is maintained for all test and measuring equipment in the calibration system.

Historical information includes:

· Date in and date out of each calibration.
· Lab performing the calibration
· Technician or person responsible for the calibration
· Results of calibration
· Records of Out-of Tolerance condition
· Procedure used to perform the calibration
· Asset number of specific standards used in the calibration
4.2.4
Traceability Documentation:

The calibration Recall Program maintains records that identify the standards that were used to perform each calibration. A standards used report may be requested from the calibration Recall Program that will trace a given standard to the devices it has calibrated. It can also be used to trace all standards used to calibrate a given device.

4.2.3
Retention:

Records of calibration and maintenance activities are retained in the Calibration Recall database and shop equipment files. Additional records are maintained in the invoicing history files for customer devices. Calibration records are maintained for a minimum of five years or two recall periods whichever is greater. For SML assets records are maintained for the life of the equipment. 

4.3
Scheduling System:

A Calibration Recall Program is used to assure that the measuring and test equipment is properly scheduled for calibration.

4.3.1
Purpose:

The Calibration Recall Program is designed to meet the following objectives:

· Provide a means for scheduling the calibration of SML and Contract Customer measuring and test equipment.

· Provide notification of calibration to calibration lab and users of pending calibrations. 

· Provide inventory information for the tracking and management of equipment.

· Provide statistical information to aid in scheduling and calibrating of equipment.

· Provide a means of identifying and tracking obsolete and damaged equipment. To provide a tool to assist in the management of calibration lab resources.

· Provide a source of data for out of tolerance notification activities.

4.3.2
Responsibilities:

It is the responsibility of the user to ensure that only properly calibrated equipment is used in applications where calibrations are required.  

The Calibration Laboratory Manager or his appointee is responsible for the assignment of shop work orders and/or the creation of purchase orders for all due and overdue SML equipment. 

The Calibration Laboratory Manager has responsibility for assuring lab personal perform an adequate calibration within the required time limits. 

4.3.3
Operation:

On a monthly basis the users of the equipment are notified of what equipment is due and overdue for calibration. Technical service personnel calibrate and repair, if necessary, those instruments which are due during that month. After calibration, the recall database is updated.

4.4
Calibration Procedures:

Formal calibration procedures will be used to perform all calibrations on test and measuring equipment in the calibration system. The Calibration Laboratory Manager is responsible for ensuring that procedures are available and followed.

Software, in the form of text or instrument drivers, is considered to be a procedure in the meaning of this section, and is subject to the same degree of security and revision as paper documentation.

4.4.1
Contents:

Calibration procedures are a detailed step-by-step set of instructions for calibrating equipment. All calibration procedures will include:

a.
The accuracy of the device being calibrated

b.
Minimum accuracy of standards and equipment used in the calibration

c.
Measurement technique, interconnections and precautions to be taken

d.
A means of controlling the document including revision dates

e.
Approval of department head or higher

f.
Safety precautions

g.
Environmental considerations

h.
List of required equipment.

4.4.2
Origin:

Calibration procedures may consist of manufacturer’s calibration procedures, published standard practices, or be written specifically for a particular piece of equipment. Calibration procedures may be contained entirely in software. However written, they must satisfy the above requirements. Calibration procedures may apply to an individual device, to all devices of a given model or equipment in a recognized group.

4.4.3
Revision:

Revised calibration procedures must comply with the content and approval requirements listed above. The Technical Service Lab must maintain a record of each revision including date and revised content. Where appropriate lab supervisor’s approval signature. Working copies of software procedures must be secured from unauthorized revision.

4.4.4
Security:

Original copies of paper and software procedures must be approved by the Calibration Laboratory Manager and maintained so as to prevent unauthorized revision working copies of paper procedures may be revised with the appropriate lab supervisor’s approval signature. Working copies of software procedures must be secured from unauthorized revision.

4.5
Calibration Status:

The calibration status for any given instrument can be found by a calibration label or calibration recall database.

4.5.1
Calibration Labels:

In order to alert the user to the status of a piece of equipment, measuring equipment may be labeled or coded to indicate its status. Labeling a piece of equipment serves the following purposes:

a.
Alerts the user to its current calibration and operational status.

b.
Shows that the piece of equipment has been studied regarding its need for calibration.

Information contained on calibration labels will include as a minimum, the system identification number the calibration was performed under. The date of last calibration (MMDDYYYY), the person who performed the calibration and the due date of the next calibration. (MMDDYYYY)

4.5.2
Types of Calibration Labels:

The types of calibration labels used will depend on a number of different factors. A complete listing of calibration labels currently being issued by the SML Calibration Lab and a legend describing their application is provided in Appendix A.

Calibration labels from other approved outside sources may be used in lieu of an SML label only if the information is included within the recall system.

4.5.3
Application:

Where practical, all labels should be placed in a prominent place on the instrument or measuring device. This alerts the user to its calibration status before the device is used.

When the size or function of a piece of equipment precludes the application of a label, the instrument is tagged and the cal sticker is affixed to the tag.

4.6
Out-of-Tolerance Process:

The process used by Standard Meter Lab to identify, correct and document out-of-tolerance situations is described in Control of Non Conforming Product  (SML-208)


4.7
Documents:

4.7.1
Responsibilities:

Quality Department Documentation is the responsibility of the Quality Assurance Coordinator and may be changed only with his or her approval. The Calibration System Description is reviewed annually by the Review Board and necessary changes are implemented. The results of each review are stored in the Quality Department indefinitely. Revised copies of the Calibration System Description are distributed via a distribution list. 


4.7.2
Availability:

All calibration records, calibration procedures and departmental procedures are maintained and organized to facilitate ease of auditing compliance.

5.
REFERENCE:

ISO 9000 – Calibration Systems Requirements

ISO/IEC Guide 25 – General requirements for the competence of calibration and testing laboratories

ANSI/NCSL Z540-1-1994 – Calibration Laboratories and Measuring and Test Equipment General Requirements.

APPENDIX A

CALIBRATION LABLES

PART No.


DESCRIPTION

SML-107
CALIBRATION STICKER: 


Used to indicate when and who accomplished the latest calibration. Also when the certification will expire.  Dates are MM/DD/YYYY

SML-109
SERVICE STICKER:


Used to indicate that an item has been repaired and/or serviced only, and that a traceable calibration was either not required or preformed. Dates MM/DD/YYYY

SML-119
LIMITED CALIBRATION STICKER:

Used in addition to the calibration service sticker (SML-107) to show any exceptions to the instrument’s capabilities, such as limited functions, ranges or points of calibration.

SML-151
TESTED STICKER:


Used to indicate when and performed the latest Integrity testing. Primarily used for Hot Sticks, HV Gloves & Blankets.  

SML-120
NOT FOR TEST DATA:


Used to identify Equipment that will not be used for certifying testing or measurement data collection.

SML-118
CALIBRATION VOID SEAL:


Used to seal the completed item and prevent inadvertent misalignment or degradation of non-operator adjustments.  A broken seal indicates unauthorized entry and will automatically void the calibration.

SML-121
SALES-REPAIR-CALIBRATION:


Used to provide customers with our address & phone numbers. For ease of future communications & service requirements.

SML-105
EQUIPMENT STATUS TAG:

Used to indicate to the customer that the instrument is beyond economical repair and is being returned with no further work performed.

SML-122
ASSET TAG 


Used to identify and catalog company assets. 
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