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AFFA

b 5=1

M=
FlEE)

AR R

T8 E W19 YUukAL3) (General Turbine Description)

ERle] dutE, +4 2 H]X|(General Turbine
Characteristics, Configurations and Layout)

EQIgA 2 UREAFEA (Turbine  description
and general specifications)

Fa7AREe] % 9 FAFA(Major
component weights and centre of gravity)

A H(Operational limits)

A& X (Electrical power system)

design class)

<

KRz

Rz 9 AHAFY 2 (External  conditions
and

A

I
2
N

2 A 8974 (Codes and standards)

#} 32 A (Co-ordinate Systems)

AN AN E N AN A S S RN IR

A A Al o] AR} (Design Control Procedure)

FAA =" viwgd B HXA(Document
description and Organization in compliance
with ISO 9001)

Alo] & B ZAHn[(Control and Protection System)

TFAA A=l EEE(Detailed control logic
flow chart)

Aol 8 R®B37d(Control and protection
philosophy)

+% EE=(Modes of operation)

A oAl AZE 9 o](Control system software)

A Eo] WA #AP(Software release and
version control)

A3k 4 E(Set point list)

YA ZAA o] & 7HA|(Remote control/monitoring)

<

H S AA =2 (Protection system logic)

<

7 71 A o] A B = (Electrical control system
(structure, starting and stopping procedures,...))

748 (Fault analysis)

HSAA T4 (Structure of protection system)

AU AN N AN AN AN AN AN RN

Sz, Wey] 8 ANRES XTI FFEAY
4 M| (Description  of  safety concept and
component specifications incfuding transducers
and sensors (settings, time constants,...))

<

A 574 (Braking  system  (structure, time
constants, characteristics, braking torque curv

e’...))

7] ¥ 93 Z % (Electrical and hydraulic
circuit diagram)




38l 7+ A] (Condition monitoring)

<

o

P A F (Safety instructions)

H

_E‘
B

A 7+ A (Overspeed sensing)

/ AF A (Overpower/current sensing)

eI -
offt | o
)

ZrA](Vibration sensing)
‘]

74 2| (Emergency stop button)

jus
o,

I

AN AN I N RN

AN AN ERSIEN

TH L AGER] A A A A 28] (Supervisory wind
farm control system (remote control of power
output, pitch/yaw control parameters,::-))

<

Al & A & A (Test plan)

3tF # 3% A olX(Loads and Load Cases)

Y ¥FA} & (General)

FTEEAGEA i 2] A & (Wind Farm
configuration chart)

AFO)ERLE (Site  data ée.g. enviromental and
marine conditions, ynamic viscosity, air
density, salinity, soil,...))

THEE, A4, ARFas 2 @A F(Mass
distribution, stiffness, natural frequencies and
damping factors for all structural components
(rotor, blade, drive train, support structure,...))

AJ/ALZ /A AZFS(Cut  infcut  off/rated
wind speed)

ZH /LA 7] 4% (Rotor/Generator speeds)

<

7141/ 7] =4 (Mechanical/ electrical losses)

W 7) A& (Generator  data  (rated  power,
synchronous speed, nominal / maximum slip,
relevant time constants))

Ha/2E A+ & (Nacelle/Rotor  data(mass,
dimensions, centre of gravity, etc.))

YHHEA 5 Z(General  analysis approach (e.g.
coordinate system used))

<

A2 5 A Rd A A (System dynamics model
description)

A= (Degrees of freedom)

A% 9@ AAdEEMass and  stiffness
distributions)

F7198H4 9 H 2} 5 (Aerodynamic inputs
(airfoil tables, blade geometry, lift and drag
coefficients,...))

7P A 5= (Partial safety factors)

NN R ERYAS

AdEde] {&A(Validation of calculation
models)

3] 2] (Analytical)

<

Al A7 2] B4 (Comparison with test data)

A" g E2HH FeREY FHATF
(Dynamic behaviour of the system and of
individual major components)

784 A &= (Campbell diagrams)




4 /5394 Z 5 (Spectral/frequency plots)
1

wedgad 2 Fi4(Mode  shapes  and

&3 =749 vluE A (Comparisons between
predictions and measurements)

357 ol = (Load cases (from IEC 61400-128
plus other identified cases))

¥ 2 3}5(Fatigue loads for several turbine
sections (tower sections, mainshaft / hub,
blade root, blade sections))

=33}l (Ultimate loads for several turbine
sections (tower sections, mainshaft / hub,
blade root, blade sections))

TaAg 9 Beol= A wolo] ua W
B v|E¥ X~ (Markov matrices for drive train
and blade section loads)

<~

=edg 9 73 AASFe TP E(Load
duration distribution spectra (LDD) for drive
train and pitch bearing loads)

E} 9] 3}5-315 (Tower bottom loads)

Aol  Edol= A (Maximum  blade
deflection analysis)

%13 o =} (Critical deflection (blade/tower))

N N I B NG I

£} B E=(Failure modes)
]

Bl A o] %] (Turbine  Controller (e.g. block
circuit diagram, input and output signals,
)

2 € £l o] =(Rotor Blades)

TZ(Structure)

=8 o= 18 % (Blade connection)

AF& AR ZdAl(Data of materials used (fibres,
resins, foam, etc.))

AN AN RN
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L v
M
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3
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=
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<
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LN

A ZkA] 9 22 (Production sequence)

FE(Root)

S8 o=/ B A4 H (Blade/hub connection)

37198 AT HIFE(Aerodynamic  brake
mechanism)

A RN RN

As 2L Eo]l= AJ¥(Material and blade
tests)

N IR AN

71A 2 F+Z74F(Machine and Structural Components)

Y ¥FA} 8} (General)

A ZH = (Assembly drawings)

v

<

A}-8-A) & (Material data)

<




710 2 AL X (Gearing and drive train
(including generator, brake and couplings,
ratio, inertia))

52 A2 (Drive train dynamics)

97X (Hydraulic system)

<

<

3 X] A] 2" (Pitch System)

=
o] & (Bearings)

9% 757 (Pitch lock)

ARG AN

S RN RN RN

AN RSN ESAEN AN

4§ (Connections)
B

T Z(Structure)

E] E] 4 X] (Teeter system)

3] %] 4 *] (Pitch system(including power
supply))

B/ A& AAHF(Hub/low speed shaft
connection)

A I N RN

S I N N

SN N AN

A& Z(Low Speed Shaft)

FZ(Main shaft)

F ®l o] & (Main bearing)

Wl o] %4 (Bearing housing)

Z ¥ 1A %A(Rotor lock)

AR AN

71& % (Coupling)

S RN RN RN RN

W o8 &2 (Bearing lubricants)

AN AN AYAENENAS

7] o] ¥} 2 (Gear Box)

7] 8} 2~ (Gear box)

HlE® X]X|(Torsion support)

F =9, HlolHF} AZAF(Connections to
main frame, bearings)

37 2 7} % A](Cooling and heating systems)

A I N RN

S I B RN

SN I N AN

34 = (High Speed Shaft)

71A1%) A&7 A (Mechanical brake)

<

<

<

71 & 9 (Coupling)

<

<

<

= 9 ¢ (Frame)

F Z# Y (Main frame)

<

<

| 28 Y (Generator frame)

it
:
N
l

«

<

<

zH A7t AZAHF(Connections main frame
and main frame to generator frame)

8 A|&Fl(Yaw System)

T&7&*] (Drive)

] ] &) (Bearings)

~

~




319X (Yaw lock)

(Connections)

<

<

E} 9] (Tower)

TZ(Structure)

Z X (Connections)

Sl
E} 9 9] 54 &4 (Dynamic analysis of the tower
(with turbine))

A X1 &4 (Earthquake analysis)

g9 9d Et §4%9 S8 2 dzsE
(Extreme and Fatigue analy51s for welded and
bolted connections of the tower)

U N IS RN

N+ FEM 314 4 #}(Finite-Element-Analysis
of door frame and other openings)

<

F-21 2] 3] (Corrosion protection system)
A

ZAul X](Cable twist)

A3 WF(Cable suspension)

Atere], EAFE, dEW o]E(Ladders, platforms,
elevators)

A RYANAS

A 7] 743 5 F (Electrical Components)

@4 % (Single line diagram (basic power circuit
with safety devices))

A7NFARES 54 It El(Characteristic
parameters of electrical components
(positioning drives, generator,---))

7]5 73 Al oL ARG A F(Functional
descriptions and maintenance instructions)

&A% = (Power circuit schematic)

@et 2 BAF[F B2 E(Data of short-circuit
and overcurrent protection gear)

HZ AT = (Electrical systems diagrams (incl.
auxiliary circuits likecranes, lifts, etc.))

&5 (Part lists (incl. sensors, switches and
all important electrical appliances))

HAREAS 2 SAIHEF X (Emergency
power system and fire alarm system)

332 92 ¥]E g](Charging equipment and
storage batteries)

71578 (Summary of electrical measuring
equipment)

S I O O B N N AN

IEC60034-1¢ wWE F4AIE 7|5 (Records of
routine test according to IEC 60034-1 - Part 1)

= H 3 7] (Power converter)

7%t 4 (High voltage cable)

1 7] (Generator)

7] =g d A2 (Connections to generator
frame)

<

1 7] ] o & (Generator bearings)

7155 ME 2 IZAFA(Air flow concept,
cooling system)

AN RN N NN N N BN I AN




%7 7](Capacitors)

19t @A X|(High voltage disconnection
device)

AHY  TEEX|(Low voltage disconnection
device)

<

<

Z 7 H3}7](Medium voltage transformer)

IEC60076°] w2 W7l AlE AF(Type test
records of the transformer as per I 60076-1
Part 1)

S N B NG I N R

AA 8 HE X3S (Earthing and Lightning
Frotectlon (incl. lightning = protection = zones,
htnin; rods and conductors, earth
ectrodes location of bonding bars, connection
to separate buildings))

397 (Housings)

23 9 YA AW(Spinner and nacelle cover)

¥ £ ] (Enclosure(materials, design  details,
general view, etc.))

= 3+8ll A (Extreme analysis(for steel parts, bolts
and fibre reinforced plastics, etc.))

2-E A7t A @ (Component Design Evaluati

on Tests)

A8 A A (Test report)
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7] % (Foundation)

TZ(Structure)

A7 g}e}H Ef(Design parameters)

A & (Materials)

BA % ‘4 (Detailed presentation of the
reinforcement plan)

B 7} (Reinforcement(Type of steel; diameter,
shape, number and position of bars))

AN NN N RN

BEOPEIE RS :GH’“(S nalysis of tower to
foundation joint (embedded steel or anchor
bolts))

sER A 232 e Z3 2 3] 235 (Extreme
and Fatigue analysis for all load bearing
concrete parts)

gdFzgel gk A F (Determination of pile
forces in case of pile foundations(Monopile,
Tripod, Jacket))

A=  7FAE (Geotechnical  verifications
(sliding, settlement, bearing capacity))

Az, &% % AX(Construction, transport and
installation)

<
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A& X2 AN 2 (Manufacturing Process)

T-uj AF¥(Purchase specifications)

A Z A% (Manufacturing specifications)

2+ X2 A (Work instructions)

E A 2}A (Quality control procedures)

Az vl ¥ (Manufacturing manual)

AN N N AN
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+% X 2 A2 (Transportation Process)




714 A} % (Technical specifications)

Al &4 37 =7 (Limited environmental
conditions)

2+ A 2] %) A (Work instructions)

2)
23214 2H(Quality control procedures)

=
% vl € (Transportation manua)l

AN N RN I NG N
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A =2 M 2(Installation Process)

A x| Al % (Installation specifications)

2+ X 2 A (Work instructions)

(
F 2424 (Quality control procedures)

4] vl 57 Y (Installation manual)

AN RN AN
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A B4 X =2 M2 (Maintenance Process)

2+ A A F A (Work instructions)

<

F2 3 AAA(Quality control procedures)

<

S

X4 v ¥ (Maintenance manual)

Jo

<

15

fo
Ho
2

7 (Personnel Safety)

]

)
Y

X (Safety instructions)

, AW, B2, FUE, E29, d=
5 (Climbing facilities, access ways,
ssages, platforms, floors, hand rails, fixing

ints)

Lofy| 1
oo
o

§°M8°)
oo

% (Lighting)

13} (Fire resistance)

H] 24 & &4 %] (Alternative escape routes)

AN BN AN RN AN




