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Rectifier

Generator filter cabinet =—————

Excitation con%

Yaw control cabinet ~—

System 1

a. # o 4

o

e

( yaw control )
PR R G
@ Wi e BR B O

r e 5 i (E707
FOH A R £ R

Hazard light cabinet

Generator filter cabinet
System 2

[ Nacelle control cabinet

S~ Nacelle fan frequency converter

= B §id)
LR i 1N

BESHFPHOLES S FRES RS
5N o
HE [ TRE R AR e RS AT

Faad 1 IR
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£ H g
Fo§ THEHP B HEHETEN R B 55
L
LR LR

Cable twist limit switch

Yaw gear rim

Ty

42

A3

Main carrier
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Cable twist limit switch

Potentiometer

Left limit switch
9.85V

No function

. Right limit switch
0.15V




TRiEE BRI E T AR X ok

Yaw sensors

Potentiometer voltages

Untwisting (left) at

Untwisting (right) at
Vwina below 3.5 m/s

Vwina below 3.5 m/s

—r —

3.151 31 21 11 <= Turns => 1r 2r 3r 3.15r
| | l I ! ! ||
| ' ' I ! ! 1
5V 9.85 V
L J <= Voltage ==

If one of the two limit switches is reached
(3.15 left or right turns), the WEC will stop
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Semiconductor fuse

Thyristor rectifier
Control board

Heater fan
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d. # PR

i

TRAEFEIRRBRETARE O MNFTF CRE S RE
WEE GRS E AR LR T T RE D R R
BT > TR A D M A B T WS 2 R AR
S
Generator filter cabinet system
Resistors

Capacitors . .
Fuse disconnector switch

Chokes

sk

TRAFLI W RTHIERR > XFE W EREEFIPR

Generator filter

\l Filter circuit: capacitors and chokes
- Harmonic distortion filtered

- Reactive power supply
=> Increased generator efficiency
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e. %4541 4 ( Nacelle control cabinet )
Wagm Al R R A RAgE o o AT p B 22
PO e A ko 2 B 45 2 4 5 #F (rotor head)
Z MR RER -

Nacelle control cabinet

Control cabinet data bus =" |

(bottom)
Rotor control /

Rotor power supply

System control ="

| Nacelle control cabinet power supply

Operating controls

Blade selection buttonA/B/C
“Blade out of limit switch” button
EMERGENCY STOP button
“Blade in / Blade out” button
“Quick start” button

“Call button”

“Error Reset” button

f

0 ®

“Apply Brake” lamp

“Manual on” lamp
“Rotor brake off / on” switch

[
Beeper for telephone — -
I

Q= (D

S

Yaw switch “Manual / Automatic” /"f\‘ [ o
Yaw switch “Right / Left” \O)

Main switch L’i’/J.\:

o Tl

]
L7

Zzgrna2as~"TTommoomre

m
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g. # 3+ ¥4 & s (Rotor lock)

o FG AR RES S RES AT g0
BFOoPHBH LS L Nd L2 R N E G TR
BB HE AP - a Y R RITIFREE
WRBH o @ KD £ p R EE o

0 FER A PEEmLLHE R E RIS T
B4l B it gy gor . 4@

227 8
m‘aﬂ. oy ©
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TR LS FE4 ks (Rotorlock) hp o #e 0T ROIZ Rl F R R K
REBZHE S IEHRFBY > BEHHEVRIE R

(2) HUBR 2 £ & = #

BYBEIFN AN E BT RN

a. 7 % (Slipring unit)
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b. *z & 37 41 # # (Pitch control device )
HALHBPELT AP EE S RL LR 5 - A8 g
IS Rl - A 1 S S A ¢ st ﬁv?f.ua‘,;fww;zﬂ o & -
B EPBHRE G T A

) @ # 4 (1 capacitor box)

° & ¥ 4145 (1 pitch control box)

° r TR (1 blade relay box)

Pitch control box C

Capacitor box B

Blade relay box B

R

%

i
3

i

=5

2

i

I

£

(B

i#E R

F RN e o Hd F R R TR

Blade relay box C

Capacitor box C

. B B Pitch control box A
W AL > | 8

J J Blade relay box A
~UF Y

Capacitor box A

ly

‘ JITH l“

Pitch control box B Rotor sub-distribution system <

Bl EE e L AadF T RES L oI LT
T4 RAE
ﬁﬂ=i£%’.&.“r{jé‘.j§,i?_€_‘%““ﬂgp 'Jﬁ';#‘]ﬁ]ﬁ'*j

27 8
f-'n‘ o °

i+ et y ﬁ %/'?\’3‘ *’O#J /:l‘E _f‘fb '%’ ¢ g

A H S B R e

E P K (i#{»%?ﬁ»*’ )
& B %7 B (Angle encoder) % T4 B B 2 (limit
switches )
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c. *_4& ¥ #4145 (Pitch control box)
Tk ]k Aide T

J R E R R 2 ARG MR T F RO
Bow R
F2oh 1 W LR+

-

A A iR @Y AR TBYT YN E AR
P4 = e

TEADO L FETRELE BREY FFEARPTEFIREBT L R
“{F%K;ffl ?Ko%"@;ﬁi

FlHPNZF - BERNEE R M GK I
iR P P ks P RE R
AR E(DA R F AR BESDE A

A

e it e

Earth fault monitoring

Current measurement

Pitch control box

DC link
capacitors

Pitch control board

Pitch control unit

—————

Heating system

—

Smoothing choke

E\ Mechanical

overspeed switch

o

TN Capacitor charger

i D)
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% % 4 ( Capacitor box)

' 2

FRAGTRFAL R IAEFT A FAREE L

TREAHAL L AR VERRET
FIE ST 28I R = o

—_—
mogsTCAR.,

N R
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e. ¥ % % &4 (Blade relay box)

EraFpivri sl et sE/T2 AP 2T 5
wERLA T AT RBA TSR RTFEE - 0 R
= BE PR AEZAIEE R 56}’?%#'?’%{&@&#1%}‘5&??&
*’i@%é‘ifﬁ“ﬁﬁ'%%ﬁﬂakﬁiﬁ?f’%E‘Mfgl“5”i’ﬁ???
BRlgFET ahf SR PR YPRETEFSF R

RITFREE RSP o

Blade relay box
Capacitor test contactor

Power contactors xﬂ
Emergency operatiofrem

Normal operation \

— Capacitor test

resistor

\ Capacitor

Armature charging
circuit circuit
seties
resistor - -
@ Eh Blade safety circuit

f. *_ & 415 £ (Pitch control motor)

EreEBE N nE Y@ E (the blade adapter) 42 F ¥ i & &

e B A FERYH LB ngd B EHHEE o W FS
A S Ms';#l,% FENEFRIE S EF

Phoaczo b & oM R R A E R R e
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2 % 4 %7 % (Angle encoder)
JuS

HARGBELAERABEDE P EREEY o) > 7 H

Bl B b L &%M%M@% o N T E R WA
» F ZHEBEIBFM(ERFE P LERRBEEE - )
Hﬁiﬁﬁ£&ﬁ&ﬁﬁ%ﬁﬁ%@’E?ﬁ§$%%%%ﬁ

Compact limit switch and angle encoder
P 9 Angle encoder

97° 95° 90° -2°
Compact limit switches

Compact limit switch

h. ¥ 45 3 4] 46 2 #2414 ( nacelle control cabinet )

3 ¥ 434414 (The nacelle control cabinet) - % ¥
YT E L Rdkd o TR G BAgI A A BRI R e,
n .

Nacelle control cabinet

Control cabinet data bus
{bottom)

Rotor control Rotor power supply

System control

Nacelle control cabinet power supply




Operating controls

/““\ﬁ

A Blade selectionbutton A/B/C i a | _hl;-\‘““‘
B:  “Blade out of limit switch” button Fa e =3 e
C: EMERGENCY STOP button i f@ = 7
D: “Blade in/ Blade out” button @ Q @
E:  “Quick star” button . d — e
F: “Call button” E= = = f
G: “Error Reset” button | r( j /—\( ) .
H:  “Apply Brake" lamp @ B 2 @
l: “Manual on” lamp h )
J: “Rotor brake off / on” switch !
K Beeper for telephone “g“ @
L. Yaw switch “Manual / Automatic” = P e

® N
M:  Yaw switch “Right / Left" -, B1 1 I
N ] | m

Main switch
©,
e

o

f
|
H o

ﬁJ QniJ

1 2
T 0
Side view “emergency
stop” button: not

activated (1), activated
(2)

3@ @ago—‘
@

NEE

1
:

i
i

(D
]

Figure 11: Control panel nacelle control cabinet
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(a). £ * A, B, Ci% #'s';i%ia ( Blade A, blade B, blade C)

PURELAELRCLECRERBIFE LY L0 Y @
BHE oI AR 2PH o REA TR R ESAEYB
£ HCox b E Y Ew g (bladein) % i » 2 #& (blade out)

A
~

P Al P LR LB E Y R

(b)., £ % % &&= % % &+ & ( Blade out of limit position)
WEZERIUBM R AR T BAE A R F L R
BOPERE AR RATR R B R E A A AP M A

(c). Bf‘ L & % - &£ & (Emergency stop)
%%%%ﬁﬁngw,T T b H AP e iF %%ﬁiﬁ
ﬁ’ﬁ$%%%ﬁ£4h%ﬁ@K% R A R 1By
KA L TR -

(d). ¥ 7 g % & /1% » % & # v & 4 ( Blade in, blade out)
A bk L E AT oo T + 44 (Bladein) o 5 E e g o
BT gk £V #9

(e). M-t 4= $ #- 4% & ( Quick start)

FrTihadded e Vhd @ REBRE Aok AT R
Bodid o b Pededn s gLAFEREE = A FRT
ProidAe b e de > BRI R i B 0% § el o R4 B b B s T
TR AR® o TR REAR o b BREY PR o

deip Al b A de iR BB L R LA AR R TR R  fE g
LAt s BMET b F BB Tk AR BT
BAzE R L ARRT AT AR o

%ﬁﬁwaPmL%h%ﬂW%békii“@ﬁ”&ﬁ(ﬁgj LR

Wagp 2 - ) o T o gd gk dAed el h 4

B e Eihdrie 0 bl R B MR ATONT B 4

fe
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EEF AR PV ARALE

(h). #& 3+ £ & f2 TRk e ( Rotor brake released )

YA LR AR A I LI PE R T UE LN RS
BT ZR2REIHE BT AL > b WL ARG
L S

(). #& 3 £ & B M 4% 4 & (Rotor brake on / off)
B dE MK AN KB FIT 2d B ERR (red
control light lights wup) ; *» # FloffR| @ x & d » = 5

% '8 = (control light m goes out) -

(3)E-44z2 % > s s (Safety system)
a. A& % % (Brake system)
B4 e 28 2Fmdldd 2 BFE P4 qlivi 8
FAEED > &N 0 R e E g ks eE e
# b & A (into the feathered position ) i& @ i 2 % o i
hEEMEEFHRET o EF
EEFAEKEELE (bl T ERER) 05 BESE S
d Bf\,?,f‘ gELERRE Y X DR R R RE S TR S R
B oAbl B > X MR B AT \Bf%;:: 4ol T pE
gﬁn?ﬂﬁﬁuﬁ%ﬁwéii?iaokﬁ’%%ﬁﬁﬂ
35 O I ol B S SR I L W N ’

Rt

FARCRERADRT > LR R LD BT R
T4 I AIE R R AR RE o o 4 B A RN AR
ez LG - 8 g4l (CO)& s 4g 1 w414 1 (NCC)» £
?%%%%%,?@géﬂ RS B o
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b. § # % & % (Lightning protection system )

E-442 &% 7 ENERCONG # %z % %> ¥ L h 4 B 2 X 3 F
TomAdE G oI E S B2 R e sEH N RE R

BT ET ] TEHERL GRS CARBRE o

B2 F E g ook R RE R NELR AR T

FECETROWT BRELLEAL G NT L RY =R

cAv sy FAlER D K

¥
)

EE TR

h
I
% oE Rl v FE

PoE— e R ifﬁﬁ%iﬂféil‘ﬁ% RO R-5 Foie g

OB b g T E

RSk EM - R

A
W %

WY
g E s L

s

EHE > M2

PR LT HE A IFOETRE A

By orw g B R PR A

c. g & ® (Sensor )

Foooh WEREL AN TR (BlAodz 4 F I
ﬁ*m?%*i%ﬁﬁ)’?ﬁwiiiﬁ
b4 em@@dsd > Bodrd 2F A2 &BEF o #d BREAR
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Sensors for longitudinal and transversal acceleration

The two sensors for longitudinal and
transversal acceleration monitor tower
oscillations. If specified limit values are
exceeded, the WEC will stop. The sensors are
identical and are fitted to the main carrier offset
by 90°.

Mechanical component:

™~ Spring with pendulum

Electronic component
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2.7 %7 % & % (Uniterruptible power supply, optional)
Enercon E-44-E70% h 4 # 2 &% T (GRID)&E b # B K373 7 %
TR B(UPS) § % T(GRID) # 2 &l m» i —F LHPEF P
I+ 28R AR(UPS YR aFep ol Rtk & b 5%
PRRE G A TR R ER R T F &g
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S
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