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Lloyd’s Register of Shipping
71 Fenchurch Street, London, EC3M 4BS

"REVIEW OF FC WINDMILL REGULATIONS

The following FC Windmill Regulations have been reviewed by
Lloyd's Register of Shipping and are considered to be suitable
as a design guide for the construction of Windmills. :

In following these Regulations, the manufacturer should.
demonstrate the integrity of the construction to satisfy
certification and local authority requirements.

The responsibility for the contents of the Regulations rested
with the Folkecenter for Renewable Energy. : X .

26th June 1989
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H. Chan

{Specialist Engineer}

W.J. Winkﬁorth
(Principal Surveyor,

Ocean Engineering Dep:

In providing services infarmation or advice neithet the Society nor any of its servanis or agents warrants the accuracy of any information or
advice suppliad. Excapt as set out herein neither the Society nor any of its sarvants or agents {on behalf of each of whom the Society has agreed
this clausel shal be liable for any toss damage or expense whatever sustained by any person dire to any act or omission or error of whatsoaver
nature and Howsaavar caused of tha Sociely its sarvants or ageats of dus to any inaccuracy of whatsoever nature and howsoever causad in any
information or advice given in any way whatsoever by or on behalf of the Scciety, even if held to amount to s breach of warranty, Nevarthelass,

"if any persen uses the Society’s services of refies on any information or advice given by or on behall of the Socfety and sulfers loss damage or
expense theredy which is proved to have been due to any negligent act omission or arrar of the Society its servants or agents or any negligent
inaceuracy in informaticn or advice given by or on behall of the Society then tha Society wilt pay compensation to such person for his proved
loss up 10 but not exceeding the amount af the fee (if any) charged by the Society for that particular service information or advice,
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0. PREFACE:

‘The present set of FC windmill regulations)forms a revised
English edition of the NIVE windmill regulations published by FC
in 1984, when FC assumed most of the activities of NIVE.

The FC windmill regulations comprise six volumes:

Volume I : Regulation on the safety of windmills.

Volume II  : Regulation on the determination of loads
- . on windmills.
Volume III : Regulation on the application of timber to
windmills. :
Volume IV : Regulation on the application of steel to
windmills. '
Volume V :+ Regulation on the application of fibreglass

to windmills
Volume VI 5 Supplement.

When the NIVE Windmill Regulations were published in 1984, the
purpcse was to replace the rather simplistic and incoherent rules
of thumb then in use as official guidelines with a flexible,
coherent and comprehensive set of regulations, which might
 develop, through further considerations and exchange of
experience, into a code of practice prepared for immediate use
covering the various kinds and modes of operations of windmills,

Unfortunately the past years.have brought no such development.

. Thus the NIVE/FC Windmill Regulations still form the only
.complete set of guidelines and the only one considering a

- windmill ‘a composition of a building and a machine and dealing
with solidity and mode of operation, not to mention other kinds
of windmills than the modern fast running horizontal axis

- windmill., : o e S '

To avoid errors, safety'factors are included in all final values
throughout the regulations. Thus all values of loads, of strength
and of stiffness rendered throughout the regulations are design
values. ' ' '

The values of loads, the values of strength and stiffness and the
rules of construction form a whole specifically adapted to the
conditions of windmills. Thus individual values are generally not
comparable with analogous values rendered elsewhere. -




Owing to the rather strict rules of construction, some of the
strength values are somewhat higher than those laid down in
national codes of practice, as those allow for a certain amount
~of strength reduction and stress intensification due to incon-

" venient constructions. Where the rules are not met, additional
factors are used.

Units are left out in all expressions and tables throughout the
regqulations, as these are adapted to the units rendered in the
relevant lists of symbols.

In order to complete and maintain the FC windmill regulations,
the supplement comprising exemption clauses, additions and
corrections will be issued according to need, thus formlng the
sixth volume of the regulations.

Except for specific exemptions, the FC regulatlons are indispen-
sible.

Exemptions implying constant supervision or periodical lnspectlon
of load bearing members are ruled out.

Exemptions imply verification through measurement, through
testing or through reference to a substitute regulation.

Measurement and testing may be performed according to the FC
regulation in gquestion or according toc a substitute regulation,

An alternative regulation may only be regarded as substitute when
- recognized by FC and only to the extent that it covers w1ndmllls
or has a SLmllar field of appllcatlon

Generally, national and international codes of practise and the
like are not recognized as substitute regulations, as they deal
with installations either without movable parts, of a rigid
construction, protected from the weather or subject to frequent
inspection, whereas windmills are installations with unprotected,
flexible and movable parts operating lengthily without inspection.

The purpose of the NIVE/FC windmill regulations being to meet an
immediate want and to prepare the ground for a comprehensive set
of codes of practice, the FC requlations will be withdrawn con-
currently with the emanation of adequate national or interna-
tional codes of practice.

Thus the present edition of the regulation on the application of
fibreglass to windmills has been reduced to a supplement to Dansk
Ingenierforenings Code of Practice for the Structural Use of Glas
Fibre Reinforced Unsaturated Polyester, DS 456.

The present set of regulations is prepared and published with
financial support from the Council of Technology by its Steering
Committee for Renewable Energy.



i‘ 1. INTRODUCTION:

| This volume 1ncludes exemptlons from the rules of volumes I
8 to V. . _ .

The purpose of the exemptions is to allow the use of other
valid bases of calculation and construction.

' As the field of application differs greatly from that of

ordinary codes of practlse and the llke, the exemptlons are
rather restrlcted '




2. EXEMPTIONS:

The following sections 2.1 to 2.5 state the exemptions from
volumes I to V.

The headings of subsections dealing with individual chapters
are designated by the original chapter headings.

2.1. EXEMPTIONS FROM VOLUME I:

No exemptions are allowed.

2.2. EXEMPTIONS FROM VOLUME II:

Certain exemptiohs f£rom chapters 7 and 8 are allowed.

2.2/7. WIND SPEEDS:

If verified through reference to a substitute regulation or
through adequate long term measurements, and if allowance is
made for the wind gradient, exemptions from the values of Vi
in section 7.2 and from the values of vi and vz in sections
7.1 and 7.2 are allowed.

Adequate long term measurements denote measurements covering
the temporal variations in wind speed and wind direction
sufficiently so as to form a reliable 'basis for the
calculation of ultimate values of vm + vi and v + va
occurring once every 50 years on average and fatigue values
of va. and vz occurring 10€, 107 and 10% times during 30
years.

2.2/8. AUXILIARY EXPRESSIONS, TABLES AND FIGURES:

If verified through méasurements, testing or reference to
generally acknowledged sources, exemptions from the values
of sections 8.1, 8.2, 8.3, 8.4 and 8.6 are allowed.

2.3. EXEMPTIONS FROM VOLUME III:

Certain exemptions from chapters 3, 4, 6 and 7 are allowed.



2.3/3. DESIGN AND CONSTRUCTION:

If verified through adequate long term testing,'exemption'
from the rules of section 3.2 are allowed.

Adequate long term testing denotes testing performed so as
to simulate exposure to weather, especially with regard to
precipitation and humidity and the resulting swelling and .
shrinking. o S . '

2.3/4. NATURAL OSCILLATIONS:

If verified through testing, exemption from the value of X is
allowed.

2.3/6. SPECIAL STRENGTH PROPERTIES:

If verified through testing or reference to generally
acknowledged sources, exemptions from the values of sections
6.1, 6.2 and 6.3 are allowed.

2.3/7. STRENGTH AND STIFFNESS OF JOINTS:

If verified through testing, exemption from the values of
section 7.2. is allowed.

2.4. EXEMPTIONS FROM VOLUME IV:

Certain exemptions from chapters 4 and 6 are allowed.

2.4/4. RATURAL OSCILLATIONS:

If verified through testing, exemption from the value of X is
allowed.




2.4/6. SPECIAT, STRENGTH PROPERTIES:

If verified through testing or reference to generally
acknowledged sources, exemptions from the wvalues of sections
6.1, 6.2, 6.4 and 6.5 are allowed. '

2.5. EXEMPTIONS FROM VOLUME V:

Certain exemptions'from chapters 4 and 5 are allowed.

_2.5/4. NATURAL OSCILLATYONS:

If verified through testing, exemption from the value of K is
allowed.

2.5/5. SPECIAL STRENGTH PROPERTIES:

If verified through testing or reference to generally
acknowledged sources, exemption from the values is allowed.



