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1.0
Policy Statement and Scope

See section 1.0 in GP01.

2.0
References

See section 2.0 in GP01.

3.0
Definitions

See section 3.0 in GP01.

4.0
Organization and Management

4.1
Legal identification

See section 4.5.3b in GP01.

4.2a
NWTC-CT management

See section 4.5.3c in GP01.

4.2b
Conflicts of interest

See section 5.2.2 in GP01.

4.2c
Judgement and integrity

See section 17.0 in GP01.

4.2d
Responsibilities and interrelation of personnel

See section 5.0 in GP01.

4.2e
Supervision

Two members of the Certification Team provide supervision over the certification testing activities at the NWTC: the Certification Team Leader and the Certification Test Manager. These individuals are intimately familiar with the objectives and techniques required for the tests covered by this quality system. They have been involved in the international efforts to develop the test procedures and with the efforts to tie test and design review requirements into the wind turbine certification process. They supervise the activities of no more than five engineers, five technicians, and one administrative assistant.

Both the Certification Team Leader and the Certification Test Manager should observe an acoustics test, a power performance test, a loads test and a power quality test in the field each year, as well as a static blade test at the laboratory.

4.2f
Technical manager

The Technical Manager responsibilities are assigned to the Certification Test Manager (WT systems) for the wind turbine system testing (e.g. power performance, acoustic noise, power quality, loads) and to the Certification Test Manager (Components) for the component testing (e.g. blade static testing).

4.2g
Quality manager

The Certification Team Leader has responsibility for the quality system within the Certification Team. The Certification Team Leader reports directly to the NWTC Director who, in turn, makes final decisions on the policy and resources of the Certification Group. The Certification Team Leader also is the Task Leader for Certification Testing activities and therefore has direct control over the activities of the Certification Test Manager.

4.2h
Deputy to the technical and quality manager

 See section 5.1.3 in GP01.

4.2i
Protection of client information


See section 4.10 in GP01.

4.2j
Inter-laboratory comparisons
Inter-laboratory comparisons are part of the verification practices that the NWTC-CT uses to ensure our test capabilities are on par with other laboratories conducting similar tests.

5.0
Quality System, Audit and Review

5.1
General description of quality system 

The NWTC-CT quality system controls activities of design evaluation and testing for wind turbine certification.  Quality system documents are described in GP01, Section 4.8.

5.2
Quality Manual

5.2a
Reference to quality policy

See section 1.0 in GP01.

5.2b
Organizational structure

See section 4.5.3d in GP01.

5.2c
More organizational structure

See section 4.5.3d in GP01.

5.2d
Document control and maintenance

See section 4.8.2 in GP01.

5.2e
Job descriptions

See section 5.0 in GP01. 

5.2f
Approved signatories

The following staff have final approval authority for test reports generated under the NWTC-CT quality system:

1. NWTC-CT Leader (also the Quality Manager as per ISO25)

2. Certification Test Manager (also the Technical Manager as per ISO25)

5.2g
Measurement traceability

Procedures used to establish the traceability of measurements are described in Sections 9.2 and 9.3 in this document.

5.2h
Laboratory's scope of tests (including on-site tests)

The NWTC-CT quality system covers the following tests that may be conducted at the NWTC or at another location (on-site):

Table 1.  NWTC-CT Scope of Tests

	Test
	Relevant Standard
	NWTC-CT Test Manual

	Loads Testing of Wind Turbines
	IEC 61400-13
	TM02

	Static Testing of Wind Turbine Blades
	IEC 61400-23
	TM03

	Power Performance Testing of Wind Turbines
	IEC 61400-12
	TM10

	Acoustics Noise Measurement of Wind Turbines
	IEC 61400-11
	TM11

	Power Quality Testing of Wind Turbines
	IEC 61400-21
	TM12


5.2i
Review of all proposed new work

Upon receipt of a Request for Testing from a potential client, the NWTC-CT Certification Test Manager determines whether the laboratory has the appropriate facilities and resources to perform the proposed test. The Certification Test Manager shall consider:

a) the customer's requirements for accuracy and turn-around time

b) correspondence of the customer's request with NWTC-CT test procedures

c) availability of equipment and staff

d) workload

Submission of a Laboratory Commitment to Test Letter documents the judgment of the Certification Test Manager that the laboratory has the capability to perform the test.

5.2j
Test procedures

Test procedures are described in Section 10.2 of this document and Section 10.2 of the relevant Test Manual.

5.2k
Procedures for handling test items

Procedures for handling test items are described in Section 11 of this document and Section 11 of the relevant Test Manual. 

5.2l
Major equipment and reference measurement standards used

Major equipment and reference measurement standards are described in Section 8 of this document and Section 8 of the relevant Test Manual.  The methods NWTC-CT uses to maintain these instruments and their calibrations are described in GI24. 

5.2m
Procedures for calibration, verification, and maintenance

The methods NWTC-CT uses to maintain its equipment and their calibrations are described in Sections 8 and 9 of this document.

5.2n
Verification practices

The NWTC-CT uses three methods to verify the accuracy of its test methods:

a) comparison, whenever possible, of NWTC-CT measurements with measurements taken by others

b) participation in the International Energy Agency's Wind Turbine Round Robin Testing project, and

c) participation in various investigations and comparisons with other test organizations under the European Wind Turbine Standard project funded through the European Commission's Joule Program.

5.2o
Feedback and corrective action

The Test Engineer is responsible to monitor the conduct of test preparations and the test itself. She/he shall accept, without sanction, observations made by NWTC-CT staff, the client, operators at the test site, or any other person relative to the test. The Test Engineer, Test Technician, or any participant in the test may initiate a problem report (ChangeProbRes.doc, GF08).  The test engineer shall determine, in concurrence with the appropriate Certification Test Manager and the NWTC-CT Team Leader, the appropriate resolution to the problem.  The Test Engineer shall document the resolution in the problem report and shall report the problem and its resolution to the client.

Any changes in documented procedures are noted as such in the test plan, if known before the test begins, or in the test report, if noted after the test plan is complete. The test engineer is responsible to explain why each change was accepted. If the change or discrepancy results in the test not meeting a requirement of the governing test standard, it will be so noted in the "Exceptions" section of the Test Report.

5.2p
Departures from standard procedures

The NWTC-CT Leader shall approve all departures from approved quality system policy. The Certification Test Manager shall approve all departures from approved test procedures. All such departures from relevant IEC standards or NWTC-CT methods shall be documented in the appropriate test report.

5.2q
Procedures for dealing with complaints

See section 7.0 in GP01.

5.2r
Procedures for protecting confidentiality and proprietary rights

See section 4.10 in GP01.

5.2s
Procedures for audit, review, and record keeping

See section 4.0 in GP01.

5.3
Auditing requirements

See section 4.7.1 in GP01.

5.4
Management review requirements

See section 4.7.2 in GP01.

5.5
Records requirements for internal audits and management reviews

See section 4.7 in GP01.

5.6
Procedures for checks of accuracy of results

The NWTC-CT utilizes several internal checks of the quality and accuracy of test results. NTWC-CT leader and the Certification Test Manager review these checks on a regular basis to ensure their efficacy. In addition, clients may review the results of these checks on their tests.  And, the internal auditor and NWTC management review these checks to provide their judgement on how well they ensure high quality testing. The checks include:

1. performance of an uncertainty analysis for each test using statistical and other techniques,

2. participation in inter-laboratory comparisons such as the IEA Wind Turbine Round Robin Test project,

3. comparisons of test data with independent measurements whenever possible,

4. repeated tests and extended tests with special data analysis to indicate repeatability of results,

5. re-testing of wind turbines at the NWTC, and

6. periodic analysis of test data to ensure consistency between sensors.

6.0
Personnel

See section 5.0 in GP01.

7.0
Accommodation and Environment

Requirements for environmental conditions for NWTC-CT tests are described in Section 7.0 of the NWTC-CT Test Manuals.

8.0
Equipment and Reference Materials

8.1
Required equipment

The NWTC-CT has all necessary equipment for the performance of its testing duties. The NWTC-CT Inventory Database lists this equipment along with location, calibration, and maintenance information. Calibration sheets are maintained on the "server" computer and in files in the Administrative Assistant's office.  Each NWTC-CT Test Manual (Section 8.1) lists the instruments that are used in the performance of each test.

8.2
Maintenance of equipment

Equipment shall be maintained in accordance with good laboratory practice and manufacturer's recommendations.  All members of the NWTC-CT share the responsibility for appropriate handling and marking of instruments.  The Certification Test Manager (Systems) assigns responsibilities for tracking specific instruments to himself or to various Test Engineers.  The present assignments are listed in the general work instruction, System Equipment Maintenance Schedule.  This work instruction also provides the calibration and refurbishment intervals for each instrument.  

Historical maintenance records

Records of maintenance activities are kept in the NWTC-CT Inventory Database.

Handling of a potentially faulty instrument

Exposure of an instrument to any of the following conditions shall result in that instrument being considered as potentially faulty:

· Rain, icing, condensation, extreme heat, or extreme cold (unless the instrument is designed for such exposure)

· Weather for more than 12 months

· Dropping or other mishandling

· Damage during shipment

· Any such instrument shall be considered “out of service” until such time that it’s proper operation can be validated.  It shall be clearly marked or tagged to prevent inadvertent usage and a note of its condition shall be made in the inventory database.

Identification of out-of-service equipment
Out of service equipment shall be marked with a red tag that indicates why it is out of service, when it was marked, and who marked it in accordance with the general work instruction, “Tagging Instruments.”  In addition, its condition shall be noted in the NWTC-CT Inventory Database.

Identification of effects of previous use

Whenever an instrument is refurbished, it shall be noted whether its “as received” condition was worse than would be expected from normal wear and exposure to the weather.  If so, the history of that instrument shall be examined to determine the cause of the poor condition and whether changes are required in storage, handling, or installation procedures.  Records of usage and maintenance activities shall be kept in the NWTC-CT Inventory Database.

Identification of operational status

Instruments shall be marked with red or green tags in accordance with the general work instruction, Tagging Instruments.”  Green calibration tags indicate that the instrument is ok to use as long as the calibration due date has not expired or expected to expire during the usage period.  Red “out of service” tags indicate that the instrument shall NOT be used.

Location of out-of service equipment
Equipment that is marked “out of service” or which has a calibration due date that is expired, shall be stored in the certification laboratory until arrangements have been made to have it refurbished and recalibrated.

Instrument check in procedure
The laboratory has a check-in procedure that verifies proper operation of equipment before it is designated as “available” in the inventory database.  Only NWTC-CT equipment shall be used for measurements and, prior use, equipment shall be confirmed as: “available” in the inventory database, having a calibration status that will not expire during the use period, and will be visually and functionally checked as described in the appropriate test procedures.

Handling of equipment sent to an on-site test
In cases where equipment is shipped to an on-site test, it shall be left in its shipping container and located in a secure, weather resistant shelter or building until received by NWTC-CT staff for installation.

8.3
Calibration status markings

The NWTC-CT marks instruments with calibration status in accordance with the general work instruction “Tagging Instruments.”  In addition, calibration status is maintained electronically in the NWTC-CT Inventory Database.

8.4
Equipment records

The NWTC-CT Inventory Database is maintained on the file server and records the following information for each piece of equipment:

· name (i.e., anemometer, power transducer)

· manufacturer and serial number

· date received and date placed in service

· current location

· condition upon receipt

· dates and results of calibrations/verifications and date of next calibration/verification

· history of damage, malfunction, modification


The Administrative Assistant maintains paper documents in the equipment inventory files that include the following information for each piece of equipment:

· manufacturer's instructions

· details of maintenance carried out to date and planned for the future


9.0
Measurement Traceability and Calibration

9.1
Calibrating and verifying equipment before use

The NWTC-CT calibrates or verifies all equipment to be used on a test using methods described in Section 9.0 of the NWTC-CT Test Manuals.  All measurements and checks shall be made with equipment that has a current, valid calibration.

9.2
Calibration program

Equipment used by the NWTC-CT is calibrated in accordance with the provisions below. All calibration periods are specified in the Calibration Database:

Calibration certificates for these calibrations are maintained in the instrumentation file as paper copies and electronically on the main file server. Calibration certificates contain the following information:

1. Measurement results

2. Associated uncertainties

3. Source of traceability to a national standard

4. Data on the "as found" condition, if appropriate

9.3
Traceability to other than national standards

All instruments used by the NWTC-CT have calibrations that are traceable to national standards.

9.4
Reference standards

The anemometers the NWTC-CT uses for reference standards in the field calibration of other anemometers are used for calibration purposes only..

9.5
Calibrating reference standards

The anemometer reference standards are calibrated by CRES using instruments that are traceable to national standards.  The program for calibration and verification of the reference anemometers includes the following:

· Reference anemometers are calibrated prior to use

· Reference anemometers are used for no more than one year before refurbishment and recalibration

· Reference anemometers are calibrated after use and prior to refurbishment.  Variations in calibrations between the beginning and the end of use are accounted for in the calibration uncertainty calculations.

· Reference anemometers are used in pairs so that any degradation in performance between calibrations will be observed in the calibration data set.

9.6
In-service checks of testing equipment

All instruments are checked as part of test preparations. Procedures and checklists for these checks are described in Section 10.0 the NWTC-CT Test Manuals.

9.7
Reference materials

Not applicable.

10.0
Calibration and Test Methods

10.1
Instructions on use of all equipment

Instructions on all equipment are maintained as paper copies in the equipment inventory files and in electronic format on the file server. In addition, procedures for installation and checkout of equipment are described in Section 10.0 of the NWTC-CT Test Manuals.

10.2
Test procedures

All procedures required to perform certification tests are documented in Section10.0 of the NWTC-CT Test Manuals.

10.3
Unspecified methods

The NWTC-CT does not perform certification tests using methods that have not been specified.

10.4
Nonstandard methods

The NWTC-CT does not perform certification tests using methods that are not standard.

10.5
Sampling

Certification tests conducted by the NWTC-CT do not require sampling of test items.

10.6
Check all calculations and data transfers

The Test Engineer checks all hand calculations performed by the Test Technician or the Test Analyst. The Certification Test Manager or the NTWC-CT Leader checks any calculations performed by the Test Engineer.

10.7
Use of computers

The methods used by the NTWC-CT to ensure that all requirements of the ISO Guide 25 are met relative to the use of computers and automated data acquisition equipment are described below.

a) Computer software is documented in Section 10.7a of the relevant NWTC-CT Test Manual.

b) Data handling methods are described in Section 10. 7b of the relevant NWTC-CT Test Manual.

c) The NREL Client Services group maintains desktop and laptop computers. Data loggers and other automated data acquisition equipment are maintained by NWTC-CT staff in accordance with the manufacturers' recommendations and procedures described in the relevant NWTC-CT Test Manual.

d) Data are stored on the file server that, by configuration of file folders, permits only specified NWTC-CT staff access to test data. All data are stored in an unaltered form in "data" directories. During processing the Test Analyst may reject some data in accordance to the written test procedures (i.e., because the test had not been officially started, because environmental conditions were not appropriate, or because of some malfunction of instrumentation or test turbine). In such cases the Test Analysis documents which data are removed and the rationale for removing them.

10.8
Consumable materials

The NWTC consumes only office products and minor laboratory products such as electrical tape, tie wraps, hook-up wire and solder. These items have no potential to significantly affect test accuracy.

11.0
Handling of Test and Calibration Items

11.1
Identifying test items

The NWTC-CT shall use the model and the serial number to identify the test item.  This information is typically written on a label and attached to the test item.  In cases where the client has not affixed such identification, the test engineer shall establish a unique identification of the test item and shall document the identification in the test plan and test report.  In addition to the identifying nomenclature, the test item shall be described in the test plan and test report in terms of major features such as controller software version, pitch setting, and manufacturing batch.

11.2
Receipt of test items

The client shall document that the test item is ready for testing by completing and signing a Test Readiness Document.  If subsequent to the signing of the Test Readiness Document, the client or any member of the NWTC-CT notes that test item exhibits an abnormality or deviation from the description provided in the test plan, the deviation shall be documented as in a Change/Problem/Resolution report.  In such an event, the test engineer shall, in conjunction with the appropriate certification test manager and the client, determine whether the test shall proceed, the test item changed, or the test terminated. 

11.3
Storage of test and calibration items

In the condition that the NWTC-CT is required to store a test item prior to testing, written procedures for storage prior to installation shall be agreed to with the client prior to receipt of the test item.  In general test items shall be kept in an indoor storage area until installed at the test site or on the test stand.  If the test item is too large to keep indoors, it shall be placed on pallets or cradles to avoid contact with the ground and covered with tarps to avoid exposure to the weather.

11.4
Retention and disposal

Arrangements for storage after testing and for disposal of the test item, if required, shall be agreed to with the client as part of the test planning process.  These arrangements shall be documented in the test plan.

12.0
Records

See section 4.9 in GP01.

13.0
Certificates and Reports

13.1
Test reports

The NWTC-CT produces a report for each certification test.

13.2
Test report content

The reports meet the requirements of the relevant standard and the NWTC-CT's requirements as documented in Section 13.2 of the NWTC-CT Test Manuals.

13.3
Identify subcontractor work

Any activities by subcontractors shall be clearly identified in the test report.

13.4
Readability of report

The report format meets the requirements of the relevant standards and, in addition, good engineering practice for technical writing.

13.5
Amending test reports

Material amendments to test reports are made in the form of a new document that clearly indicates that it is a supplement or revision of an earlier report and clearly identifies the earlier report by title, date, and identification number.

13.6
Notifying clients of invalid results

The laboratory notifies clients promptly by phone or electronic mail and in writing, of any event that casts a doubt on the validity of results given in any test report or amendment to a test report.

13.7
Confidentiality of test reports transmitted electronically

Test reports shall be transmitted via U.S. mail or one of the commercial courier services --- not electronically. In cases where sensitive documents other than test reports are transmitted by fax, a cover page generated from Form GF05 shall be the first page of the transmission. In addition, the sender shall call the recipient to notify them that the fax is about to be transmitted and will print out and save the fax transmission log entry to confirm that the document was sent to the correct telephone number. Electronic mail messages will not be used to transmit sensitive information unless encrypted to the satisfaction of the client. Methods used will be recorded with the document. If the client seeks rapid transmission of interim results or other information, faxes and electronic mail transmissions may be used. In these cases, all material is clearly marked as sensitive and preliminary.

14.0
Sub-Contracting of Testing

Provisions for subcontractor work are described in Section 4.4 of GP01.

15.0
Outside Support and Supplies

The NWTC-CT uses outside support to refurbish and calibrate instruments. The NWTC-CT uses support services that are of adequate quality to sustain confidence in the laboratory's tests. The NTWC-CT uses the manufacturers to refurbish equipment and confirms that the methods used to for refurbishment are suitable for its purposes. Confirmation will be in written form in the "Equipment Inventory" directory on the server. Whenever possible the NWTC-CT uses calibration facilities that are accredited in accordance with ISO Guide 25, EN45001, or ANSI/NSCL Z540-1. If accredited calibration facilities are not available for some instruments, NWTC-CT ensures their suitability through the use of Self-audit checklists, review of their quality system documentation, and on-site inspections. Documentation of these measures are maintained in the "Equipment Inventory" directory on the server.

16.0
Complaints

See section 7.0 in GP01.
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