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FOREWORD

This document describes the technical basis and the regulations for the type
certification of small wind turbines. These regulations are intended to inform
potential applicants. No rights can be derived from these regulations.

1. OBJECTIVE AND SCOPE

The objective of the certification of small wind turbines is to assess a design
of a small wind turbine type to the certification criteria in force in order to
ensure that small wind turbines, built according to this design, during their
anticipated lifetime:

- will not cause any danger or damage to the environment;

- will effectively produce energy.

A positive assessment of the certification investigation resuits for the
manufacturer in being entitled to enter into a certification agreement with the
Certifying Institute, and in the issuing of the type certificate.

The present regulations give criteria, procedures and conditions to carry out a
certification examination on industrially manufactured, electricity producing,
horizontal axis wind turbine systems with a swept rotor area < 40 m? .

2. APPLICABILITY

These regulations describe the applied systemn for the type certification of
small wind turbines by a certification institute (further named the CI). These
regulations form a part of the contractual relation between the CI and the
company wanting to have carried out a certification investigation on a small
wind turbine type by the CL

If applicable, these regulations are effective for the phase preceding to the
certification investigation, the certification investigation itseif and the period
after that, up to the moment that the certification agreement ends.

ECN-R--95-020
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3. APPLICABLE STANDARDS

In this document reference is made for each design aspect to existing national
and international standards. A summary of these standards is given below.

NEN 1010
NEN 2438

NEN 2439

IEC 34 1-5

ISO 2394
IEC-721-2-1 (1982)
IEC 529

IEC 1400-1

Safety provisions for low-tension installations
Coverings for electrical material; Degrees of protection
(TP designations)

Prefabricated switching and distribution equipment for
low tension; general provisions

Rotating electrical machines

General principles on reliability of structures.
Classification of environmental conditions

Degrees of protection provided by enclosures (IP Code)
Wind turbine generator systems. Safety requirements.

The following standards also may be applicable for small wind turbines:

IEC 269-2
IEC 364
IEC 439
IEC 617
IEC 755
IEC 896

IEC 898

IEC 1000
IEC CISPR 11

ISC 9001

ISO 5002

ISO 9003

Cartridge fuses

Electrical installations of buildings

LV switch gear and control assemblies

Graphical symbols

Residual current-operated circuit breakers

Stationary lead-acid batteries. General requirements and
methods of test.

Miniature & moulded case circuit breakers
Electromagnetical compatibility

Limits and methods of measurement of EM disturbance
characteristics of industrial, scientific and medical ISM
radio-frequency equipment.

Quality systems model for quality in
design/development, production, installation and
servicing

Quality systems model for quality assurance in
production and installation

Quality systems model for quality assurance in final
inspection and testing

Furopean standards, IEC standards, ISO standards and NEN standards apply
in the Netherlands, these must as far as possible be used in this order. The
use of equivalent foreign standards is also acceptable.

ECN-R--93-020
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4, DEFINITIONS

Cl
The Certification Institute.

CsC
The Certification Supervisory Committee.

Design

The complete set of data and information determining the type of small
wind turbine and which enables manufacturing, setting, testing, installing
and operating turbines of that type.

Type Certificate
The document declaring that the Design meets the Technical Criteria in
force.

Type Certification
The activities aimed at the issuing of a Type Certificate by the CL

Certification Agreement
The agreement affording the Customer the right to possess and to use a
Type Certificate.

Quality Plan

The complete set of formally recorded and monitored rules, procedures and
administrative and organizational measures employed by the Customer to
ensure that the design and wind turbines made to it, meet the relevant
Technical Criteria.

ECN-R--95-020
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5. CERTIFICATION PROCEDURES

5.1 Certification examination : General

The objective of the certification examination is to investigate whether the
applicant has demonstrated that all the aspects of the wind turbine system
type involved meet the requirements mentioned in this document.

The following aspects will be assessed in the certification examination:

- the completeness of the design documentation;

- the design and functioning of the protection system;

- the design and functioning of the operating systems (mechanic, electric,
hydraualic and pneumatic);

- the structural integrity, including durability;

- the environmental protection;

- the manuals for operation and maintenance;

- the manual with the descriptions of the installation, the connection and the
commissioning;

- the quality system including manufacturing procedures.

Furthermore:

- the power performance and the acoustic noise emission of the turbine will
be measured;

- an inspection of the workshop and the manufacturing of the turbine will be
performed.

In order to investigate these aspects, the certification examination consists of

the following main parts:

- the assessment of the design including descriptions, drawings, schemes,
calculations and manuals; _

- tests and inspections of the wind turbine systern;

- check of manufacturing quality system and procedures.

ECN-R--95-020
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5.2 Assessment of documentation

The manufacturer shall submit a documentation package to the CI. The
documentation must cover all the aspects mentioned under paragraph 5.1.
This documentation package has to be complete, consistent and sufficiently
accessible to the CIL.

In annex A the report format for the assessment is given.

5.3 Design assessment

The design will be assessed according to the criteria described in Section 6.
The design aspects to be investigated are described in 5.1.

In annex B worksheets are given for reporting the assessment results of the
following design items:

- protection system;

- load calculations;

- stress calculations;

- electrical system;

- manuals.

54 Tests of the wind turbine system

Within the certification process a number of tests shall be performed. These
tests have to be carried out to investigate the following characteristics of the
turbine type:

- power performance;

- acoustic noise level;

- determination of maximum rotor speed and yaw speed;

- vibrations;

- safety, reliability, durability and operation.

Testing of these aspects shall be carried out on a representative specimer
during a number of short term tests and a duration test. A conformity check
of the test specimen with the design has to precede the tests.

The tests shall be carried out according to the requirements specified in
section 6.3 below.

In annex C sheets are given for the assessment of the tests to be carried out
within the certification investigation.

For the tests the applicant shall make a test specimen available to the CIL.
This test specimen and the test location shall meet the requirements of
section 6.3.

12
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Certification procedures

5.5 Results of the certification examination

The results of the Type Certification examination will be reported by the CI
to the Principal. The report shall at least contain the following sections:

Sk Wi

3.
9.

Summary of assessment results (format see Annex A),

List of assessed design documents

Assessment completeness of documentation (format see Annex B);
Assessment of structural integrity (format see Annex B);

Assessment of non-structural aspects (format see Annex B);

Results of function test and measurements of design values (format
see Annex C);

Power performance evaluation (format see Annex C);

Results of noise measurements (format see Annex C);

Results of duration test (format see Annex C);

In annex A sheets are given to summarize the results of the certification
investigation of the wind turbine type.

The conditions and rules concerning information property and use of the
results are described in Annex D.

ECN-R--95-020
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6. CERTIFICATION CRITERIA

6.1 Stand alone wind turbines

The design shall meet the requirements described in the most recent version
of the IEC document "Safety of small wind turbine generator systems" [ref.1].

6.2 Grid connected wind turbines

The design shall meet the requirements described in the most recent version
of the 1IEC document "Safety of small wind turbine generator systems" [ref.1]
as far as applicable. The electrical installation of the wind turbine system
must at all times comply with the regulations for electrical equipment the
Dutch standard NEN 1010 "Safety provisions for low-tension installations.”,
and the relevant rules given in IEC 1400-1.

Moreover specific rules concerning the electrical safety of grid connected
systems are given in the following paragraphs.

6.2.1 Components

- Rotating electrical machines shall satisfy the standard IEC 34 1 to 5.
Generators shall be able to withstand the highest rotational speed that can
occur under extreme conditions or 1.2 times the highest rpm that occurs
under normal operating conditions. The higher of these values is to be
used. The balancing of the rotating parts shall be adequately matched to
this requirement.

- Switching and distribution equipment shall satisfy EN 60439-1.

- The accessibility to voltage carrying components shall comply with IEC
529 and the related stipulations in NEN 1010.

- Components of electrical installations shall comply with IEC publications
or the relevant Dutch standards.

- The constituent parts of the installation shall be able to withstand the
maximuwm occurring voltages.

- The constituent parts of the installation shall be able to withstand the

prevailing climatological effects or specific measures must be taken to
reduce these effects. This applies in particular to internal condensation.

6.2.2 Electricity supply

The conditions for connection to the electrical grid are described in ref. [3].

ECN-R--95-020
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6.2.3 Safety provisions

- Generator installations shall have at least the following safety provisions
for each phase:
- a protection against short-circuit currents
- a protection against under voltage
- a protection against over voltage
For the settings of these safety cut-outs and for additional required safety
cut-out and conditions, see the relevant regulations (ref. [3]).

- In the generator circuit of asynchronous generators a controllable switch or
an automatic power cut-out switch shall be included for safety purposes.
This switch must be able to interrupt all the poles of the generator, be
lockable in the open position, be easily accessible for the operating and
maintenance staff and, together with any safety devices connected in series
(e.g. fuses), be able to interrupt the maximum short-circuit current.

For generator circuits with an intermediate DC stage other appropriate
solutions can be chosen on the electricity supply system side.

- If electricity cables can be twisted by yawing actions a cable-twist
safety-device is required.

6.2.4 Other provisions

- Appropriate isolation and switching possibilities shafl be included in the
electrical system in order to ensure safe and reliable operation and safe
performance of maintenance tasks.

6.3 Criteria for tests
6.3.1 General

6.3.1.1 Introduction

The methods used by the certifying authority for the testing of small wind
turbines are laid down in the paragraphs below. The tests have to demonstrate
the power performance of the turbine, the noise level, the conformity with the
calculations and the reliability and durability of the turbine over a certain
time span.

The turbine including the power output control unit shall be tested for full,
half and zero load situations.

16
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Certification criteria

6.3.1.2 Required tests

Conformity check
Inspection of the turbine to establish the conformity with the design.

Power curve

The power curve shall be measured in order to have independent measured
values to make a comparison with other systems possible. The power curve is
a characteristic value of the wind turbine.

Noise level

The acoustic noise emission level shall be established in order to have
independent measured values for licencing procedures and to make a
comparison with other systems possible. The maximum level of the noise
source will be a characteristic value of the wind turbine.

Verification of design values
In order to check the design assumptions, characteristic turbine data such as
maximum rotor speed and maximum yaw speed have to be measured.

Vibrations

To ensure that eigenfrequencies do not interfere with the operational
frequencies, the dynamic behaviour of the turbine shall be investigated
experimentally.

Duration test

Due to the fact that only a few simplified calculations are required to show
the reliability of the turbine design, a duration test shall demonstrate the
safety, the reliability, the structural integrity and the functioning of the
turbine.

6.3.1.3 Requirements for the test specimen

- The test specimen shall consists of:
- the wind turbine;
- the power output control unit;
- the battery pack (if it is a part of the system);
- the dump load (if it is a part of the system);
- the tower.

- The test sample must be sufficiently representative of the design submitted
for certification. Small deviations are allowed provided that the aim of
type-testing can be achieved.

- The test specimen must be released for normal operation.

ECN-R--95-020 17
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6.3.1.4 Requirements for the test location

- The test sample must be located at a place which allows the tests to be
carried out.

- The roughness of the test site must be lower than 0.25 m.

- The site must be located in an area with an annual average wind speed
higher than 5 my/s.

- For the purpose of determining the power characteristic, the location must
satisfy the recommmendations in Ref [3].

- At the location it must be possible to set up a measuring mast at a distance
of upto two rotor-diameters or at least 3 meter away in the prevailing wind
direction.

6.3.2 Tests
6.3.2.1 Conformity check

Before commencing the tests the conformity of the test specimen with the
design documentation has to be established. Therefore a general inspection of
the whole system shall be carried out prior to the tests. The results of the
inspection have to be compared with the design documentation submitted for
certification.

6.3.2.2 Power curve

The determination of the power characteristic must satisfy the recommen-
dations in ref [2].

Stand-alone systems shall be tested at one or more voltage levels simulating
different conditions of the battery pack and the power dump load belonging
to or prescribed for the system. The voltage levels shall be chosen in
cooperation with the manufacturer of the turbine system.

The curve measured at the voltage level with the highest performance, will be
the characteristic power curve of the turbine.

6.3.2.3 Acoustic noise level

The method of the noise measurements is given in [4]. For stand-alope
turbines the noise levels have to be measured at one or more voltage levels
simulating different conditions of the battery pack and the power dump load
belonging to or prescribed for the systern. From these measurements the
immission-relevant source strength must be established {5 and 6]. This level
will be the characteristic noise of the turbine.

18
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Certification criteria

6.3.2.4 Maximum rotor speed and yaw speed

maximum rotor speed,

- At wind velocities of 10, 15 and 20 m/s the rotor speeds at loss of load
shall be measured. From these data the maximum rotor speed can be
calculated by interpolating or extrapolating of the measured data.

maximum yaw speed

- At wind velocities of 10, 15 and 20 m/s the yaw speeds with load and at
loss of load shall be measured. From these data the maximum yaw speed
can be calculated by interpolating or extrapolating of the measured data.

6.3.2.5 Vibrations

The dynamic behaviour of the turbine shall be checked visually and audibly
at least at wind velocities of 10, 15 and 20 m/s. If exceptional vibrations are
detected, measures have to be taken in order to improve the dynamic quality
of the turbine.

6.3.2.6 Duration test

A duration test shall demonstrate the safety, the reliability, the structural

integrity and the functioning of the turbine.

- The tests mentioned above may be part of the duration test.

- The duration of the test shall take at least 200 hours of energy production
of the turbine and at least a time span of 3 months presence in operable
condition on the test location.

- The 10 minutes mean wind speeds during the above mentioned 200 hours
shall be at least 110 hrs > 10 m/s of which 50 hrs > 15 m/s of which 10
hrs > 20 my/s.

- The availability of the whole turbine system must be at least 90% during
the test period of 3 months. The test period will be prolonged till the 90%
availability is achieved.

- For stand-alone systems the turbine shall operate both for full, half and
near zero load capacity of the battery pack. Therefore the battery pack and
the power dump load belonging to or prescribed for the system have to be
used in combination with an additional dump load to simulate the energy
consumption from the system. The additional dump load shall keep the
battery pack in conditions between full and empty for time periods
proportional with the duration of the test.

- At the start and at the end of the test period the functionality and the
structural integrity of the turbine systems shall be checked. If the
functionality and the structural integrity have essentially changed during
the test period, measures have to be taken in order to improve these
qualities of the turbine.

- At the end of the test the material degradation (corrosion, cracks,
deformations) and the quality of the environmental protection coatings
shall be checked. If exceptional degradation of materials or protecting
coatings are found, measures have to be taken in order to improve these
qualities of the turbine.

ECN-R--95-020
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7. MODIFICATIONS OF THE WIND
TURBINE SYSTEM

If changes are made to the design during or after certification, the whole
design must continue to satisfy the criteria mentioned in Section 6. It shall be
demonstrated that the modified components or systems satisfy these criteria.
If these changes influence other components or systems these shall also be
reviewed.

If the changes have consequences for aspects that have been tested by means
of the type testing, the tests concerned shall be repeated in whole or in part
on a specimen to which the modifications have been made.

The changes shall properly be documented.

Modifications of a wind turbine to which a type certificate has been issued
are permitted only if they do not change or affect the main characteristics at
all, or only do so to a small extent.

As a rule the following modifications are not permitted:

- a change in rotor diameter and rotor rpm by more than 2%;

- a different design of safety system;

- a different way of limiting the power output;

- modified blade-shape and airfoils;

- modifications that lead to a significant increase in the load spectrum.

In case of such modifications a different type of wind turbine is produced, for
which a new type certificate must be applied for.

ECN-R--95-020
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ANNEX A SUMMARY OF THE ASSESSMENT RESULTS

Certification Small Wind Turbine Systems

SUMMARY OF THE

ASSESSMENT RESULTS

Wind Turbine Type
Manufacturer

Project number

Prepared by
Project leader : Sign.: Date:

ECN-R--95-020 page Alofé
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Summary of the assessment resul(s

Turbine type
Nominal power
Electrical system
Rotor diameter
Number of blades
Nominal rotor speed
Rotor position

Rotation direction
{view from upwind side)

Rotor shaft height

Rotor speed limitation

Power limitation

MAIN CHARACTERISTICS

kW

rpim

upwind; downwind

clockwise; anti-clockwise

ECN-R--95-020
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Rotor

Drive train
Generator
Machine frame
Yaw drive
Power controller
Battery pack
connecting cables
Grid connection box
Tower
Foundation

Other components

................

SYSTEM DEFINITION

—

Not a part of the system

— Part of the system

Remarks

page Adof 6
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Summary of the assessment results

SUMMARY OF THE DESIGN ASSESSMENT

— Not in compliance
| — In compliance

i |
Remarks

- completeness of the design documentation; 0 0
- protection system; 0 0
- Ioad calculations; 0 0
- stress calculations; 0 o
- clectrical system; 0 0
- manuals 0 0

SUMMARY OF THE TESTS RESULTS

— Not in compliance
: —— In compliance

Remarks
- Test location 0 0
- Test specimen 0 0
- P-v curve; 0 0
- noise level; o 0
- maximum rotor speed and yaw speed; 0 0
- vibrations; 0 0
- duration test. 0 0

ECN-R--95-020 page AS50f6
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ANNEX B DESIGN ASSESSMENT

Certification Small Wind Turbine Systems
DESIGN
ASSESSMENT

Wind Turbine Type

Manufacturer

Project number
Assessed by: Sign.: Date:
Checked by

Project leader: Sign.: Date:

ECN-R--95-020 page Bl of §
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Design assessment

COMPLETENESS OF THE DESIGN DOCUMENTATION

— Not in compliance
\ — In compliance

[

| |
Remarks

TURBINE DATA

Concept descriptions
Turbine concept
Power conversion
Grid connection
Control system
Safety system

oo O o0
C oo oo

Drawings and parts lists
Assembly

Component drawings
Blade
Biade bearing
Blade/hub commection
Blade/tip mechanism
Hub
Hub/shaft connection
Main shaft
Main bearings
Connection bearings/nacelle
Nacelle frame
Mechanical brake
Transmission
Conn. transmission/nacelle
Generator
Conn. generator/nacelle
Yaw system
Connection nacelleftower
Tower
Connection tower/foundation

(o]
o

o oo 0o oo QOoOQ oo oo oo eCcoC
SO oL o0 0CQOOoOOoCOoCOOL OO0

Electrical circuit plans
Power circuit 0 0
Control circuit 0 0

ECN-R--95-020 page B3 of 8
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COMPLETENESS OF THE DESIGN DOCUMENTATION

Manuals
Operaior instructions
Maintenance
Assembly, installation
and erection

Quality assurance
QA-system description

CALCULATIONS

Loads
Normal operation
Production
Yawing
Loss of load
Shut-down
Normal shut-down
Parked
Normal situation
Faulted situation

Strengths
Blade
Blade bearing
Blade/ub connection
Blade/tip mechanism
Hub
Hub/shaft connection
Main shaft
Main bearings

Connection bearings/nacelle

Nacelle frame

Mechanical brake
Transmission

Conn. transmission/nacelle
(Generator

Conn. generator/nacelle
Yaw mechanism

—

<

C OO0 QOO 00000 oooeo

Not in compliance

r— In compliance

o]

0 O0QC OO0 0O 0Q0oCQ o0

Remarks

page B4 of 8
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Design assessment

COMPLETENESS OF THE DESIGN DOCUMENTATION

— Not in compliance
| —— In compliance

| |
Remarks

Connection nacelle/tower
Tower

Connection tower/foundation
Electrical components

S0 0 0 Q0
(= =R = R = i = i ]

ELECTRICAL INTEGRITY
(size, isolation and strengths)

Generator system
Controller
Wiring, cabling
Fuses

Cable suspension
Cable twist
Contactors
Grounding
Battery pack
Dump load

Grid connection

Qo0 o0CoC o oCo
o2 S o B o B o B o DY o T o S oo S o S o
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COMPLETENESS OF THE DESIGN DOCUMENTATION

PROTECTION SYSTEM

Power limitation
fail-safe
overrule control functions
effects manual intervention
possibility adjustment

Rotor speed limitation
fail-safe
overrule control functions
effects manual intervention
possibility adjustment

Yaw speed limitation
fail-safe
overrule control functions
effects mannal intervention
possibility adjustment

LOAD CALCULATIONS

Normal operation
Production
Yawing
Loss of load

Shut-down
Normal shuf-down

Parked
Normal situation
Faulted situation

—
— In compliance

c o o Q o QO o0

o Qo Q

cC o o Q0 (=B =R ol o]

QO o0

=]

Not in compliance

Remarks

page B6 of 8
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Design assessment

COMPLETENESS OF THE DESIGN DOCUMENTATION

— Not in compliance
| — In compliance

| |
Remarks

STRESS CALCULATIONS

Blade

Blade bearing

Blade/hub connection
Blade/tip mechanism

Hub

Hub/shaft connection

Main shaft

Main bearings

Connection bearings/nacelle
Nacelle frame

Mechanical brake
Transmission

Conn. transmission/nacelle
Generator

Conn. generator/nacelle
Yaw mechanism
Connection nacelle/tower
Tower

Conneciion tower/foundation
Electrical components

C O Q0 Q0 Q0 Q 0oL 0 Qo Qoo oooQ
C O OCO0 000 COCOO0O00O OO0 CCoOQ

ELECTRICAL SYSTEM

Generator system
Controller
Wiring, cabling
Fuses

Cable suspension
Cable twist
Contactors
Grounding
Battery pack
Dump load

Grid connection

QO Q0 Q0 O QC Q0o o0 QC
SO CO 0 C oo oo
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COMPLETENESS OF THE DESIGN DOCUMENTATION

— Not in compliance
| — In compliance

| [
Remarks

MANUALS

Operator instructions
Operation system 0 0
Operation subsystems
Checks of the protection systems

o o
(ol e}

Maintenance
Periods
Maintenance procedures
Lubrication
Inspection procedures
Trouble-shooting guide

SO0 O 0
o C o oo

Assembly, installation and erection
Drawings and descriptions
Necessary devices
Lubrication instruction
Erection procedures
Critical fasteners
Foundation and anchoring
Wiring diagram

o0 0o 00 O
Q0 00 o e o

QUALITY ASSURANCE

QA-system description 0 0
Design 0 0
Procurement 0 0
Manufacture 0 0
Documentation 0 o
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ANNEX C TYPE TESTS ASSESSMENT

Certification Smail Wind Turbine Systems
TYPE TESTS
ASSESSMENT

Wind Turbine Type

Manufacturer

Project iumber
Assessed by: Sign.: Date:
Checked by
Project leader: Sign.: Date:
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Type tests assessment

TYPE TESTS

TESTS

Test location
Annual average wind speed
Roughness
Wind speed measuring mast
Measuring equipment

Test specimen
Completeness of the installation
Conformity check
Released for normal operation

Energy praduction
Power limitation
P-v curve measured
Grid connection

Noise production
Noise measured

Maximum rotor speed and yaw speed

Rotor speed
Yaw speed

vibrations
Mechanical instabilities
Electrical instabilities

duration test
Duration of test period
Availability of the system
Required wind speeds
Load variations
Inspection at end of test

—

|
i

< Qo C

Q

o o C Qo

< o o o Q

<

(SR =R I o i o}

Remarks

Not performed / not correct
— Performed / correct
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ANNEX D General conditions and costs of the certification
examination

General conditions of the certification examination

These conditions shall apply to certification examination contracts and the preceeding offers.

On request of the principal the CI will make an offer for the examination contract. The CI shall
start with this examination on the date as agreed upon with the Principal.

After positive results of the certification examination, a certification agreement with the combined
issuing of the type certificate can be contracted

In the certification agreement with the CI the use, the validity, the duration and the maintenance of
the type certification are regulated.

1. Offer
Offers are valid for a period to be fixed according to the offer. If the offer does not indicate any

period of validity then such shall be sixty (60) days.

2. Realisation of the Examination Agreement
The Examination Agreement will be realized by signing a copy of the offer (the order confirma-
tion), provided it is signed within the period of validity of the offer.

3. Documentation Package

Before the start of the Type Certification the Principal shall deliver to the CI (2) complete docume
ntation packages.

After completion of the Type Certification the CI certifies and dates these two documentation
packages if the Design satisfies the Technical Criteria. The CI will return one of those certified
copies to the Principal; the other one will be filed.

All documentation packages will remain the Principal’s property.

4. Availability of the Inspection Specimen
The Principal is held to make an Inspection Specimen available to the CI in a manner to be further

agreed upon.

5. Cancellation, interruption, delay or extension of the order

The Principal shall compensate the CI for any costs and losses that directly result from the
cancellation or interruption of an order if and in so far as the cause of such a cancellation or
interruption cannot be blamed on the CI.

In the event an interruption should last more than six (6) months the CI has the right to consider
the order cancelled. The interruption takes effect as from the date of the Principal’s letter indicat-
ing the interruption or, failing such, the date of the letter by which the CI indicated that an inter-
ruption has been found. ‘

In the event the activities involved in the order should be delayed, suspended or extended the CI
has the right to charge any additional costs if the delay or extension cannot be blamed on the CI or
those rendering services to the CL
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The CI has the right to suspend the examination if:

a. Any time during the examination the CI comes to the conclusion that the outcome of the
examination will not reasonably justify the issue of a Type Certificate;

b. the Principal ceases to fulfil his obligations towards the CI, .

Should there be any circumstance as expressed in the first section under a. the CI will consult with

the Principal about the necessity to take any measures that may lead to a Type Certificate.

6. Third party performances

The CI has the right to have third parties perform services with respect to the Type Certification,
provided such third parties can show the CI that they satisfy the criteria for recognition to be laid
down by the "Raad voor de Certificatie” (Certification Board).

7. Equivalence of other certificates
The equivalence of certificates held by the Principal other than the Type Certificate shall be subject

to the assessment by the CI's.
8. Use of results

The outcome from the Type Certification will be reported by the CI to the Principal . By deliver-
ing the report to the Principal the used information carriers will become the Principal’s property.
The CT will retain the copyright with respect to the report. However, the Principal is free to use
any result without any further fee on the understanding that the Principal will only publish the
result as one whole unless the CI has given permission to the contrary in writing.

If within the scope as indicated in these General Conditions the Principal should publish any result
to support recruitment and/or canvassing activities or otherwise, the CI as the producer shall be
mentioned but never so that such may affect the CI’s repute and/or independent position.

9. Secrecy

Unless it may be agreed otherwise (for example, with respect to measured capacity characteristics
or sound production) the CI will keep secret or, with respect to third parties performing services
for it under this agreement, case o be kept secret all information that it should in any way learn
from the (prospective) principal on account of an offer or a Certification Agreement. The obliga-
tion as the secrecy shall, furthermore, include the result unless agreed otherwise with the Principal.
Unless so permitted by the Principal the CI will not inform any third parties that any certification
related work is being carried out with the Principal; the Principal shall not withhold his permission
on unreasonable grounds.

10.  Liability

The CI is only held to compensate the Principal for any loss suffered by him if he can show that
such loss is the direct consequence of avoidable - and therefore demonstrable - gross negiect on the
part of the CI, the CI’s employees or third parties whose services the CI is using and in respect of
whom the CI is liable,

If on the ground of the first section the CI is held to indemnify the Principal, or the Principal may
otherwise demand that the CT fulfil its obligations then the Principal may choose between the
improvement of the CI's performances, and indemnity in terms of money. In the event the Prin-
cipal opts for the improvement of the CI's performances or otherwise demands the CI fulfilling its
obligations then the CI's obligation is, at any rate, limited to the value showed in the third section.
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In case of indemnity in terms of money the CI is not held to pay an amount higher than the
amount the Principal would be owing on account of the performance of the order in full, with a
maximum of NLG 2,500,000,-- (¢two million five hundred thousand guilders). The above shall not
apply to orders for which the Principal, in case of performance in full, should owe NLG 250,000
(two hundred and fifty thousand guilders) or less. In that case the CI is held, without prejudice 1o
anything else in this section, to pay the whole loss in as far as such does not exceed an amount of
NLG 250,000 (two hundred and fifty thousand guilders). The CI is never held to compensate for
any operating and any other indirect loss.

In the event persons should be harmed, the CI is not held to pay any amount in excess of the
amount covered by insurance.

Despite the CI's obligation to observe proper care and the provision according to the first section
in connection therewith, the CI will not guarantee that any results produced by it and any of its
performances will not infringe upon the rights of third parties including intellectual and industrial
property. :

The CI will not have any indemnity obligation if the Principal does not institute any proceedings to
claim damages within two years after the performances have been invoiced.

The Principal will safeguard the CI from third party claims for damages that may result from or in
connection with the Examination Agreement. The Principal is only held to such a safeguarding if
the CI may also demand exclusion or reduction of liability as towards him on the grounds of the
other section of this section.

If the Principal should transfer the risks connected with the implementation of any results by
insurance, he is held to safeguard the CI from the consequences of any right of recourse that may
be exercised by the insurer. The limitation in the indemnity obligation and also the safeguarding
obligations of the Principal under this section also apply to employees and any organs of the CI,
and also to third parties engaged by the CI in the execution of the agreement, and in respect of
whom the CI is liable.

11, Force Majeure

Without prejudice of these conditions the CI shall be never liable if it cannot (timely) fulfil its
obligations as towards the Principal as a consequence of force majeure. Force majeure shall be
considered all circumstances impeding the normal processes, such as, war circumstances, fire and
other destructions, industrial disturbances in whatever form, strikes, government measures and the
like.

If the third parties on whom the CI depends for the execution of the order, should not (timely)
fulfil their obligations as towards it because of circumstances that would constitute force majeure
as far as the CI is concerned according to the first section of this section, such non-fulfilment or
untimely fuifilment by the said third parties will also constitute force majeure as far as the CI is
concerned in relation to the Principal.

12, Dissolution

Without prejudice to the previous sections the Principal shall be in default if he, despite having
been properly declared in default, does not (properly or timely) fulfil any of his obligations under
the Examination Agreement. The CI will then have the right to suspend the Examination Agree-
ment or to wholly or partly dissolve such agreement without the CI being held to pay any in-
demnity, but without prejudice to the right to compensation for any loss that is the result of such
blameworthy shortcoming and the suspension or dissolution. In these cases any claim that the CI
may have against the Principal will be claimable immediately and at once. In case the Principal
should go bankrupt, institute insolvency proceedings, in case of liquidation or in case it should g0
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into Receivership or be in default; in that case the CI will have the right, without having to declare
the Principal in default, to wholly or partly dissolve the Examination Agreement under the same
conditions as listed before.

13, Procedures in case of conflicts

Disputes about matters that only concem the technical execution of wind turbines will be submitted
to an independent expeit, whether or not a corporate body, to be jointly designated by the CI and
the Principal for the purpose of seitlement. Any ruling to be given by such expert shall be binding
upon the parties.

All other disputes, including that which only one party considers as a dispute, and disputes as
expressed in the first section in respect of which the CI and the Principal have not been able to
designate any independent cxpert, shall be submitted to the competent judge of Utrecht for the
purpose of settlement. The disputes as expressed in the second section may be submitted to the
CSC for settlement by a Disputes Commission.

A Dispute Commission (to be formed by the CSC from among its members) comprising at least
three members who are independent of the CI shall judge in reasonableness and fairpess, and shall
give its ruling in the form of an advice binding upon the parties.

The CSC determines the procedure that shall apply to the scttlement of disputes. Such will be
deemed to form part of these conditions.

4. Applicable law
Dutch law shall apply to the realization and execution of offers and Certification Agreements.
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Costs of the certification examination

1 Fees

The fees mentioned in the offer shall be increased by any sales tax and any taxes payable outside
The Netherlands, and will be based on the execution of orders under circumstances that are not
exceptional.

The fees referred to in the first section do not include, unless agreed otherwise, any travelling and
accommodation expenses while abroad, nor the use and the transportation of special and/or ex-
pensive installations and any posting of personnel for a prolonged pericd. The CI will timely
inform the Principal of the costs referred to in this section that are necessary to properly perform,
and, at the Principal’s request, it will make an estimate of it as accurately as possible which
however will not be binding; in the event the Principal may not be timely informed as aforesaid
then such will not entitle him to consider himself relieved from any payment obligations.

Any travelling time will be considered to contribute towards the execution of an order. The CI may
immediately pass on any changes in wage costs by charging rates accordingly. Besides, the rates
may be adjusted to any changes in other costs once a year. Any rate changes shall be effective as
from the beginning of the month following the notice of it, or as from a later date to be notified by
the CIL.

2 Payments

If the Principal should not effect any payment within the term mentioned in the invoice then he
will be legally in default effective as from the day after the due date, without the CI having (o so
summons or declare the Principal in default, In such a case the Principal shall owe interest on the
amount payable, which shall be equal to the promissory discount increased by two percent, as from
the due date until the day of payment. In the event the CI should take measures to collect the
amounts owing or to maintain its other rights as towards the Principal, the Principal is held to
compensate the CI for all costs so incurred. They shall include all payments made to third parties
engaged in taking the said measures, and all costs that the Cl may have made within its own
organization and those that may be wholly or parily atiributed to the measures concerned. In the
event the amounts payable should be collected the CI may choose to claim the costs related to the
collection from the Principal and specify such, or to fix such costs at fifteen percent of the amount
that has not been paid with any justification.
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