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I. Description of competition device
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The competition device uses “KNT-WP0O1 wind-solar hybrid generating training
system” as its carrier. It consists of the photovoltaic power supply device,
photovoltaic power supply system, wind power supply device, wind power supply

system and inverter and load system as well as the monitoring system, as shown in

Fig. 1.
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Fig. 1 Exterior View of KNT-WP01 Wind-Solar Hybrid Generating Training System
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(a) PV power supply device (b) Wind power supply device (c) PV power

supply system
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(d) Wind power supply system (e) Inverter and load system (f) Monitoring

system
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1. PV power supply device

JeR M e B T E DRI AN BT DRy . Jolft s
S ROV TS AN [FE BB 454« SEFTIREAR . $RFT SO A AZIR
L AR BRI BRIk BT o8 R SO RAE B % 5 ae K

The PV power supply device primarily consists of PV solar module, projection
LED lamp, light sensor, light sensor control box, horizontal and pitching direction
movement mechanism, rod of pendulum, reduction box of rod of pendulum, rod of
pendulum support, single phase alternating motor, capacitor, direct current motor,
proximity switch, micro switch, base support and other devices and components.
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The definitions of PV solar module’ s offset direction and the rod of
pendulum’ s movement direction of the PV power supply device are shown in Fig. 2.
One of the projection LED lamps next to the rod of pendulum is defined as projection
LED lamp 1 (LED 1 for short). The other projection LED lamp is defined as
projection LED lamp 2 (LED 2 for short).
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4 PV solar modules and the light sensor in the same model and with the same
parameters have been mounted on the PV power supply device.
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2. PV power supply system
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The PV power supply system primarily consists of PV supply control unit, PV
output display unit, touch screen, PV power supply control unit, DSP core unit, signal

processing unit, interface unit, Siemens S7-200 CPU226PLC, relay unit, battery pack,



adjustable resistor, switch supply, applications, terminal strip, mesh frame.
SHREROCIRIER] PLC SN HERL, HeEmaRL e
The PV control PLC input and output wires are removed only. Wiring of other
parts has been completed.
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Fig. 2 Exterior View and Definition of Directions of the PV Power Supply Device
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3. Wind power supply device

WAk e:de el e s N 11V ATTES A WA= N =7 B 2 3 N 2K QN
A EE S FR AL Bl NS ZE S Fliat BLE 28 BAARAS I FEBIL . A i
RGBSR AE . FP8E L BT TR Tk BT R MR T R4 ek 5 #e
PR R 3 e MOt EoR i, XIgia sz sh s i E L2
AR F AR

The wind power device primarily consists of the horizontal axis permanent
magnet synchronous generator, tower and base, anemometer, anemometer support,
axial flow fan, fan support, fan mask, single phase alternating motor, capacitor, wind
farm kinematics casing, guardrail, connecting rod, roller, universal wheel, micro

switch, proximity switch. Fig. 3 is the schematic diagram of the wind power supply



device. The definition of the movement direction of wind farm kinetics casing has

been indicated on the drawing.
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The horizontal axis permanent magnet synchronous generator consists of blade,
hub, generator, machinery space, rear control, crosswind yawing mechanical

transmission mechanism, all of which have been installed.
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Fig. 3 Wind Power Supply Device Schematic
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4. Wind power supply system
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The wind power supply system primarily consists of the wind power
supply control unit, wind power output display unit, touch screen, wind
power supply control unit, DSP control unit, interface unit, Siemens
S7-200 CPU224PLC, frequency converter, relay unit, adjustable resistor,
circuit breaker, applications, switch supply, terminal strip, mesh frame.
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The blade, hub, rear control, crosswind yawing mechanical transmission
mechanism and anemometer of the wind power supply device have been installed.
The wiring of the wind power supply system has been completed except for PLC
input/output wiring to be removed.
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5. Inverter and load system

AR 5 A7 8k A 40 2 Pl AR R ) T 18 AR e B s BT . DSP A%
JG. DC-DC JHEHIT. BAMMARRIT, M. MRl KERS
JUehER . EORAT . dReHR. Wrikas . PIFLARSE AL AR

The inverter and load system primarily consists of the inverter supply control
unit, inverter output display unit, DSP core unit, DC-DC booster unit, frequency
converter, three-phase AC motor, LED stage lamp module, warning light, terminal
strip, circuit breaker, mesh frame.
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6. Monitoring system
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The monitoring system primarily consists of the computer, configuration

software, terminal strip and mesh frame.
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I1. Training tasks in competition
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Task I: Installation and Wiring of Equipment Hardware

1. ZEEELTIZEX
1. Requirements of installation and wiring technology
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(1) On insertion of the cable marker, if all wiring directions are vertical to the
casing on the ground, the reading sequence of a number and alphabet combination
will go from the far terminal to the wiring port. If all wiring directions are parallel to
the casing on the ground, the reading sequence of a number and alphabet combination

will go from left to right, as shown in Fig. 4.
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Fig. 4 Wiring Casing Direction Schematic
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(2) On pressing of the terminals, all cores will be inserted into the terminal when
the exposed core in inserted into the terminal casing. When the wire crimper is used to
press the terminals, the indention shall be at the bottom of the terminal casing (back).
Upon completion of pressing, exposed conductors shall not be permitted at the
pressed parts, as shown in Fig. 5. Marker insertion and even indention of cold

pressing head as referred to within this task are shown in Figures 4, 5 and 6.
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ST RN & Back indention view
IEHRE Front view

U A BT Front of U-shaped end
U 2 3 JES 350 Bottom of U-shaped end
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Fig. 5 Schematic of Cold Pressing Head Indention Position Fig. 6 Schematic Diagram
of Connection between U-shaped Cold Pressing Head and Terminal Strip
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(3) When the U-shaped cold pressing terminal is inserted into the terminal strip,
the U-shaped part will be fully inserted with the front view facing outward, as shown

in Fig. 7.
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Task II: PV Power Supply System
1. PG[]F S$7-200 CPU226PLC [1fic &

1. Configuration of Siemens S7-200 CPU226PLC
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Requirements: Wiring shall be completed according to the input and output
configuration table and the sequence of relays.

2. S7-200 CPU226 % N i fic &
2. Input and output configuration of S7-200 CPU226
S7-200 CPU226 % N tH e B 1% W3 1.

The input and output configuration of S7-200 CPU226 is included

in Table 1.
%1 S7-200 CPU226 i N4 e &
Table 1 S7-200 CPU226 Input and Output Configuration
FPs | BN [ FPs | BN e &
SN. | Input/Out Configuration SN. | Input/Out Configuration
put put
. 10.0 Jie#e I 2% B 3hi ’3 0.6 FEFF ARV ] BRAZIT 5%
' Rotary switch auto ' East-west limit switch of




rod of pendulum

FEAT PUAR A BRI G

shiE
2 10.1 B 24 2.7 West-east limit switch of
Start button
rod of pendulum
SME R o .
’ JE B AT
3 10.2 Emergency stop | 25 Q0.0 Lo
Start button indicator
button
R IR TR AN
A 103 ] AR 4% Y Q0.1 ] AR 4% ica.r.ﬁ
East button East button indicator
7l T TR N
s 104 ] PG 4% . Q02 ] PG 4% ica./Tk.T
West button West button indicator
<l bzt fa
6 10.5 )b d% - 003 )b d% ?Elﬂi}:]j
North button North button indicator
Awgé Awgé Sy
. 10.6 ) e 4% EH ” Q0.4 ) e 1% HTHZI"H.
South button South button indicator
171 #=HIRRIT . KAT
*T 1 %% Z
8 10.7 K1 30 Q0.5 el o
LEDI1 button LED1 button indicator,
KA7 coil
1T 2 #AHIFRRET . KAS
£T 2 ¥k Z
9 11.0 K2 ekl 31 Q0.6 el o
LED?2 button LED2 button indicator,
KAS coil
N A’% N A’% SVARY
10 11 ARG 1 00.7 Rit% HTEITJ:T. '
East-west button East-west button indicator
Rtk RIEHTE T~
1" 12 (il 13 Q1.0 PO AR T ﬂj:EITJ:T. |
West-east button West-east button indicator
145 % LA
12 1.3 5144 34 Q1.1 = 1k{% ETET}:T
Stop button Stop button indicator
EE SRS ) o NEE
PR A gk HL 2% KA1 2R B4 2R
13 1.4 Vertical limit of rod | 35 Q1.2 Relay KAl coil
of pendulum component east
proximity switch
. K FL 2% KA2 2 Bl 4G
14 I1.5 36 Q1.3 Relay KA2 coil
None
component west
HARAF R W
U PR AL kL gs KA3 2R B8l 2014k
15 I1.6 East/West limit | 37 Ql4 Relay KA3 coil
switches of PV component north
module
16 11.7 ¥ 38 Q1.5 k3% KA4 2k Bl 41147




None Relay KA4 coil
component south
SR LA ) B PR A "
Tro Ak A% KAS ZR B FRFT 2R Y
17 12.0 o ) 39 Ql.6 Relay KAS5 coil rod of
North limit switch
pendulum east-west
of PV module
JGAR LA 1) B BR AL . :
. 4k L 2% KAG LR B AT U AR
18 12.1 L . 40 Q1.7 Relay KA6 coil rod of
South limit switch of
pendulum west-east
PV module
TR OBk
g4 N ERs
o | o |MP PGS a1 | M ov
East signal of light
sensor (PV module)
TR OBk
4 ===
0 | ny | AP REES 02 | M ov
West signal of light
sensor (PV module)
TR OBk
P s
21 2.4 ) Bt 43 1L DC24V
North signal of light
sensor (PV module)
B AL G Ok
Hip) A5
22 2.5 ) HEES 44 2L DC24V

South signal of light
sensor (PV module)

R 2GMREBH RFE THEM Hr LR

Table 2 Industrial Control Point M Distribution of PV Control System

e | i fio & g | AN fic &
SN. | Input/Out Configuration SN. | Input/Out Configuration
put put
X o FEAT RV ) PR A 5%
= EIEE] .
1 MO0.0 . 23 M2.6 East-west limit switch of
Rotary switch auto
rod of pendulum
e FEAF P R ] FRASL T 5%
Ja sh¥sl o
2 MO.1 24 M2.7 West-east limit switch of
Start button
rod of pendulum
SME R .
AR
3 MO0.2 Emergency stop | 25 Q0.0 ks ?EI,/Tk_T
Start button indicator
button
R IR TR AN
A MO3 ] AR 4% Y Q0.1 ] AR 4% ﬁrﬁ
East button East button indicator
5 MO.4 Ir) PG 4 27 Q0.2 EEEG RN )




West button

West button indicator

,;_,% ,;_,% | =Y ’_; J|
6 MO.S )b %4 ’8 Q0.2 )b d% HTHZI"H.
North button North button indicator
2 ZE TR
. MO.6 [F) B 1% ” Q0.4 [F) B 1% ?Elﬂi}:]j
South button South button indicator
KT 1 $ZEH4R7R KT KAT
KT 1 %451 2
8 MO0.7 1% 30 Q0.5 i Lo
LED1 button LED1 button indicator,
KA7 coil
KT 2 $ZEH4R R T KAS
KT 2 ¥4 2
9 M1.0 K2 % 31 Q0.6 H Lo
LED2 button LED2 button indicator,
KAS coil
IR 2h IR IR
0 MI1 AR 1 007 RV ETEITJ:T. .
East-west button East-west button indicator
N A’% N A’% =R
" MI2 PO 2R 4% 33 010 PO 2R 4% HTEITJ:T' |
West-east button West-east button indicator
Ealnki e 1B TR
12 M13 5 14 34 QL1 5 1E 4% HTEIZFJ:T
Stop button Stop button indicator
AL T oS B
FRAL kH A KA 2R B A0 7R
13 M1.4 Vertical limit of rod | 35 Q1.2 Relay KA1l coil
of pendulum component east
proximity switch
F K HL A KA2 2R B 411G
14 M1.5 36 Q1.3 Relay KA2 coil
None
component west
HARBAAFF AR 7]
PEBRALFF L Zs KA3 2R BBl 20441k
15 M1.6 East/West limit | 37 Ql4 Relay KA3 coil
switches of PV component north
module
¥ 4k 2% KA4 2R84 1F
16 M1.7 38 Ql.5 Relay KA4 coil
None
component south
AR A A m) AL R AL “ :
. Ak KAS ZBIIRF AR T
17 M2.0 o . 39 Ql.6 Relay KAS5 coil rod of
North limit switch
pendulum east-west
of PV module
AR ZH A 7] e PR AL . :
. Ak KAG ZKBIIEF TE AR
18 M2.1 40 Q1.7 Relay KA6 coil rod of

South limit switch of
PV module

pendulum west-east




19

M2.2

B AL R Ok
A mRfES

East signal of light
sensor (PV module)

41

IM

ov

20

M2.3

B AL G Ok
A mfES

West signal of light
sensor (PV module)

42

M

ov

21

M2.4

AL A OBIR
A mduE S

North signal of light
sensor (PV module)

43

1L

DC24V

22

M2.5

AL A OBIR
A s

South signal of light
sensor (PV module)

44

2L

DC24V
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3. Cabling and wiring of Siemens S7-200 CPU226PLC
R

Requirements

HRPER 1951717 87-200 CPU226PLC AL E , 7€ P 7] 1~ S7-200 CPU226PLC
Ak SRk, RAMLRMBIEER LK 3. Rt 7 i) WRLine
B, BERNAREESIER 1 23R8 E#T]T $7-200 CPU226PLC K
ek SN, A RB R RoTiigdl. e, SR ThEe.

Cabling and wiring of Siemens S7-200 CPU226PLC shall be completed

according to the configuration of Siemens S7-200 CPU226PLC in Table 1. The wire

diameter and the color requirements of wiring are included in Table 3. The course

provides the cable marker casing delivered by the device manufacturer. The number

of cable marker casing of wiring shall be the same as the one in Table 1. On cabling

and wiring of Siemens S7-200 CPU226PLC, buttons of the push button, knob button

and emergency stop button of the PV power supply control unit shall not be changed.

%% 3S7-200 CPU226PLC #ZEZMIZ R MBI B EK

Table 3 Wire Diameter and Color Requirements of CPU226PLC Wiring

e R

S.N.

Start

&5 R i 2

End Wire type

Fee AR

S.N.

Start

25 N iy
End

27
Wire type




termina terminal termina terminal
1 1
T%%ﬁk L orsmmia % 0.3mm’ 5 1
: k Terminal 0.75mm’ red 23 120 Omitted  0.3mm” blue
strip L ’ ’
FLLHEN 5 2 4p
2 N Terminal O™ BE 6 W 0-3mm’ i
strip N 0.75mm" black Omitted 0.3mm" blue
2
Beftk PE (éﬁmm o i 0.3mm” 1 {7,
3 GND  Terminal 5 27 2.2 , T
strip PE 0.75mm Omitted 0.3mm" blue
yellow/green
A M I 0.3mm’ {44, - 03 3 0.3mm” 5 4
Omitted  0.3mm” white ' Omitted  0.3mm” blue
5 M I 0.3mm’ {4 {4, 5 D4 I 0.3mm’ 5 4
Omitted  0.3mm” white ' Omitted  0.3mm” blue
. L 3 0.3mm’ 4 4 30 s i 0.3mm” 1 {7,
Omitted 0.3mm” red ' Omitted 0.3mm” blue
. oL 3 0.3mm” 2117, 31 0.6 i 0.3mm” 1 {7,
Omitted 0.3mm” red ' Omitted 0.3mm” blue
g - 3 0.3mm” 217, 0 07 i 0.3mm” ¥ {7,
Omitted 0.3mm” red ' Omitted 0.3mm” blue
0 100 W& 0.3mm” ¥ 4 33 00.0 & 0.3mm’ i &
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
0 o1 I 0.3mm’ B 4 ” 001 3 0.3mm’ B 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
. 02 I 0.3mm’ 5 & 35 002 I 0.3mm’ 5 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
b 03 I 0.3mm” 5 & 36 003 I 0.3mm” 5 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
" 04 I 0.3mm” 5 & 37 004 3 0.3mm” 5 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
4 05 I 0.3mm’ 5 & 38 005 I 0.3mm” 5 &
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
s 06 I 0.3mm’ 5 & 3 006 I 0.3mm’ 5 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
6 07 I 0.3mm’ 5 & 20 007 I 0.3mm’ 5 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
- Lo I 0.3mm” 5 & 41 010 I 0.3mm” 5 &
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
s - I 0.3mm” 5 & I oLl I 0.3mm’ 5 4
Omitted 0.3mm” blue ' Omitted 0.3mm” blue
o 2 I 0.3mm” 5 & " 012 I 0.3mm” 5 &
Omitted 0.3mm” blue ' Omitted 0.3mm” blue




20 I1.3

% 0.3mm” ¥ £, a4 013 s 0.3mm” ¥ 4

Omitted 0.3mm? blue Omitted 0.3mm?’ blue
M 0.3mm’ i 7 0.3mm” i {7

21 114 # i 45 Ql4 e e
Omitted 0.3mm" blue Omitted 0.3mm" blue
M 0.3mm’ i % 0.3mm’ i &

2 IS # i 46 QLS e e
Omitted 0.3mm" blue Omitted 0.3mm" blue
M 0.3mm’ i % 0.3mm’ i &

23 116 # i 47 QL6 e e
Omitted 0.3mm" blue Omitted 0.3mm" blue
M 0.3mm’ i {7 0.3mm’ i 7

24 117 " i 48 Q17 e i
Omitted 0.3mm" blue Omitted 0.3mm" blue
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4. Configuration, cabling and wiring of relay unit

R

Requirements

AR KATL KA2 FI T R4 AR | TU 77 ol AL R4, 4k L KA3.
KA4 FFCRAMAE. BT e LRGSR, dEHLd: KAS. KAG6 454w
R LR Lt A AR AR S, AR HLEE KAT AT 1 RO, 4k s
KA8 4T 2 Hy 4%

Relays KA1 and KA2 are used to control the east and the west deflection motors
of the photovoltaic module. Relays KA3 and KA4 are used to control the north and
the south deflection motors of the photovoltaic module. Relays KAS5 and KA6 are
used to control the east-west and the west-east deflection of the rod of pendulum
deflection motor. Relay KA7 is used to control LED 1. Relay KAS is used to control
LED 2.

5. JGIRA I AFER EACIR A PLC 27 Bt 5l

5. PLC program design and testing of PV solar module light source tracking

Kozl oo T B shie e 2 T 3RS )5

After rotating the manual/automatic knob of PV control unit to the manual
position:

(1) FAETRRIZA, JCRBRI A AR WS, FZR LIRS AT . 0T
[ 2R $5 A i 5 e e Bl ds T S A A B AR LA bt 2 ) 2R BRAE, 17 2R 4% 4
HIFRZITHE K, SRR A I W e 1 50 .



(1) On pressing down the east button, the PV solar module deflects eastwards,
and the east button indicator lights up. On releasing the east button or pushing down
the stop button or pressing down the emergency stop button or if the photovoltaic
module touches east limit, the east button indicator will light off, and the PV solar
module stops deflection movement.

AL P, DGR F P WEL , P FR T 5. FATF IR Ph %
H B N5 b2 B N S A BOE IR A kil 21 170 04 BRASE, 17 P 280 iR 7
ITHEK, JeRHIBA T w125 .

On pressing down the west button, the PV solar module deflects westwards, and
the west button indicator lights up. On releasing the west button or pushing down the
stop button or pressing down the emergency stop button or if the photovoltaic module
touches west limit, the west button indicator will light off, and the PV solar module
stops deflection movement.

(2) JEAR BT [ 2 i 0 e o8l e AR e R LB OR &R o B2
ATa] rE L AR S TR0 2R A AR ) P 32 A R D REAR R, 6 OR F it ZELAF 1 A i e A
[ i i e PE R PP B R ICH G &R

(2) The east deflection and the west deflection of PV solar module are
interlocked procedurally. The roles of the north and the south buttons are the same as
functions of the east and the west buttons. The north deflection and the south
deflection of PV solar module are interlocked procedurally.

(3) $TAT 1424, 1T 1 AT 1 HZEHER R IT 5=, O AT 1424, 4T 1/
K71 FFRR AT IR . #5072 #28l, HT 2 AT 2 AR AR IT 5, BRI 2
PN, KT 2 FIAT 2 4251487 TR K

(3) On pressing down LEDI1 button, LED 1 and LEDI button indicator light up. On
pressing down LEDI button again, LED 1 and LEDI button indicator light off. On
pressing down LED2 button, LED 2 and LED2 button light up. On pressing down
LED2 button again, LED 2 and LED2 button indicator light off.

(4) FAEARVEHEA, RIS HHLIIR T 5, SEAT 2R A0y AE 8. Fa TR
AL, RV FR A TR K, SBAHE IRE 5. 54Tt 2R 17 04 U5 TR A8 3 B2



FrPURRALAZ B, ARG HITR TR, B2 1ER 3.

(4) On pressing down the east-west button, the east-west button indicator lights off,
and the rod of pendulum moves from east to west. On releasing the east-west button,
the east-west button indicator lights off, and the rod of pendulum stops movement.
When the rod of pendulum moves from east to west to its west limit position, the
east-west button indicator will light off, and the rod of pendulum stops movement.

INRAE N PR, PO ARTEALIN TR AT 5, SBAT R R 2R A2 s . AR TP
IRAZHIS, VORI TR AT R K, B 1R 8 . SRFF dvu A 2R 5 A% sh 2k
RGO E R, PRI TR TR, B2 1R 5.

On pressing down the west-east button, the west-east button indicator lights off,
and the rod of pendulum moves from west to east. On releasing the west-east button,
the west-east button indicator lights off, and the rod of pendulum stops movement.
When the rod of pendulum moves from west to east to its east limit position, the
west-east button indicator will light off, and the rod of pendulum stops movement.

FRFT VU R AN 2R 08 7 R s e AR iy BRI A S &R o

The west-east and the east-west movement of the rod of pendulum are

interlocked procedurally.

EE=: RARBRSE

Task III: Wind Power Supply System

1. P17+ S7-200 CPU224PLC Ffic &

R IR N A HE O AR DA S Ak L SR R e AR R

Requirements: Wiring shall be completed according to the input and output
configuration table and relay sequence.

2. F1]F S7-200 CPU224PLC % N\ f L & 413 4 Fiw

2. The input and output configuration of Siemens S7-200 224PLC are
included in Table 4.

S$7-200 CPU224 i N Hi i B 1% WL 4.

The input and output configuration of Siemens S7-200 224PLC are included
in Table 4.



# 4 S7-200 CPU224 i N B B

Table 4 S7-200 CPU224 Input and Output Configuration

Frs | f i [ Fes | SNt fic &
SN. | Input/Out Configuration S.N. | Input/Out Configuration
put put
10.0 \ S JE B RN AT
1 LGATES Q s 23 Q0.0 Start button
Rotary switch auto o
indicator
10.1 . [inEraiEi=pN 4]
JEE o
2 24 Q0.1 Clockwise  button
Start button o
indicator
10.2 . T AL R N AT
S Al Y
3 25 Q0.2 Counterclockwise
Emergency stop button o
button indicator
X A 42 S 48 7w
JIBTE) 251 ‘
4 10.3 AT % | Qo3 | M _ _
Clockwise button Crosswind yawing
button indicator
10.4 . WS AL Fa 7= AT
Ul Evel i
5 . 27 Q0.4 Resume button
Counterclockwise button o
indicator
10.5 A X A 4% A 15 142 FR AT
6 Crosswind yawing switch 28 Q0.5 Stop button
indicator
10.6 PR 2l 4k EE KA9 ZiE
Resume switch KAR S iz 5)
7 29 Q0.6 Clockwise
movement of relay
KA9 coil bellow
10.7 (TRt <a] 43S KA10 2R
Stop switch AR £z 5)
8 30 Q0.7 Counterclockwise
movement of relay
KAT10 coil bellow
11.0 T kA KA1 2k 8
N ] XA R
9 one 31 Q1.0 TJU_WﬁﬁIL. .
Crosswind yawing
of relay KA1l coil
1.1 AR AL AT 46 52 T 5% 4k 3% KA12 k%
Crosswind yawing initial FRICEH 00 X\ A A
10 position switch 32 Q1.1 Withdraw

crosswind yawing of
relay KA12 coil




11

1.2

M RAARATT 45° A7 T
Crosswind yawing 45°
position switch

33

IM

ov

12

1.3

M RAARAT 90°FIAL T
Crosswind yawing 90°
position switch

34

M

ov

13

1.4

IRIZATURE MU 21457 T 5%
Wind farm mechanism

clockwise position switch

35

1L

+24V

14

I1.5

PRI AUAE IS B2 TT 5%
Wind farm mechanism
counterclockwise  position

switch

36

2L

+24V

5 WpfEm LT M R iR

Table 5 Industrial Control Program Point M Distribution of Wind Control

Fa | N [ e | N [
S.N. | Input/Out Configuration S.N. | Input/Out Configuration
put put
MO0.0 \ o JE AR TR N AT
Wl TF % 1 Bl ) i
1 ) 23 Q0.0 Start button
Rotary switch auto o
indicator
MO.1 . NG 42 £R Fi 7R AT
B B o
2 24 Q0.1 Clockwise button
Start button o
indicator
M0.2 e U ECEE Il
S e
3 25 Q0.2 Counterclockwise
Emergency stop button Lo
button indicator
et 42 1 48 7
I Ff 424 y
4 M0.3 I 225 % | Qs |7 , ,
Clockwise button Crosswind yawing
button indicator
Mo0.4 s WGk N
U el v
5 . 27 Q0.4 Resume button
Counterclockwise button o
indicator
MO.5 A DX Al T 42 {5 1L AR R AT
6 Crosswind yawing switch 28 Q0.5 Stop button
indicator
MO0.6 PRS2 424 kL3S KA9 Zi [
Resume switch KA i £tz 5
7 29 Q0.6 Clockwise
movement of relay
KAQ9 coil bellow
8 MO0.7 (el 30 Q0.7 4k FL 2% KA10 08




Stop switch KAR I £z 35)
Counterclockwise
movement of relay
KA10 coil bellow
M1.0 x 4k i3S KALL 2k
9 None 31 Q1.0 @UJ}XUﬁﬁn. .
Crosswind yawing
of relay KA 11 coil
MI1.1 M R A6 AT 5% 4 3% KAL12 2k
Crosswind yawing initial FRICEH 00 X\ AR A
10 position switch 32 Q1.1 Withdraw
crosswind yawing of
relay KA12 coil
M1.2 R AT 45° BT 56
11 Crosswind yawing 45°| 33 M ov
position switch
M1.3 I AT 90° B4 FF
12 Crosswind yawing 90° | 34 M ov
position switch
M1.4 IR NS 275
13 Wind farm mechanism | 35 1L +24V
clockwise position switch
ML1.5 RIZHLRE IR B AL 56
Wind farm mechanism
14 i . 36 2L +24V
counterclockwise  position
switch

3. T[T+ S7-200 CPU224PLC MIAn £k 5454

3. Cabling and wiring of Siemens S7-200 CPU224PLC

TR

Requirements:

MG 3 V5 17]1F 87-200 CPU224PLC HIRCE , 5€ P 7] 7~ S7-200 CPU224PLC
A2 Sk, RALMLRMBIEER WK 4. 383 TALPRHE 7 s ) Lk
B, AN AR S0 53R 4 ZOR— B AT IE] - S7-200 CPU224PLC
A2 SRk, A KOO Bt foniizdl. e, SUSZE e .

Cabling and wiring of Siemens S7-200 CPU224PLC shall be completed

according to the configuration of Siemens S7-200 CPU224PLC in Table 3. The wire

diameter and the color requirements of wiring are included in Table 4. The course



provides the cable marker casing delivered by the device manufacturer. The number

of cable marker casing of wiring shall be the same as the one in Table 4. On cabling

and wiring of Siemens S7-200 CPU224PLC, buttons of the push button, knob button

and emergency stop button of the PV power supply control unit shall not be changed.
R 6S7-200 CPU224PLC &R &R EK

Table 6 Wire Diameter and Color Requirements of CPU224PLC Wiring

Frig RN AW S Frs R S St
S.N. Start End Wire type S.N. Start End Wire type
termina terminal termina terminal
1 1
BAAF L 5
0.75mm"” L. t4
1 L1 Terminal 2 17 1.0 Hi% &
) 0.75mm" red Omitted None
strip L
BAAFN -
: 0.75mm’ B 5, W 0.3mm’ ¥4
2 N Terminal 2 18 1.1 . )
. 0.75mm" yellow Omitted 0.3mm" blue
strip N

B4AHEPE  0.75mm’ WG

0.3mm’ # 4
3 GND  Terminal 0.75mm’ yellow 19 1.2 S i

Omitted 0.3mm” blue

strip PE green

i 0.3mm” [ £, 0.3mm” ¥ 4,

4 M # mm 1€ 20 113 e e
Omitted 0.3mm" white Omitted 0.3mm" blue
i 0.3mm” [ £, 0.3mm” ¥ 4,

5 M # mm 1€ 21 114 e e
Omitted 0.3mm" white Omitted 0.3mm" blue
i 0.3mm” £ £, 0.3mm” ¥ 4,

6 L % . 22 1.5 E% i
Omitted 0.3mm" red Omitted 0.3mm" blue
i 0.3mm” £ f4, 0.3mm” ¥ £,

7 2L % . 23 Q0.0 E% i
Omitted 0.3mm" red Omitted 0.3mm" blue
i 0.3mm” £ £, 0.3mm” ¥ £,

8 3L % . 24 Qo1 E% i
Omitted 0.3mm" red Omitted 0.3mm" blue
i 0.3mm” £ f4, 0.3mm” ¥ 4,

9 10.0 % . 25 Qo2 E% i
Omitted 0.3mm" red Omitted 0.3mm" blue
i 0.3mm” ¥ 4, 0.3mm” ¥ 4,

10 101 # i 26 Q03 e e
Omitted 0.3mm" blue Omitted 0.3mm" blue
i 0.3mm” ¥ £, 0.3mm” ¥ 4,

1 102 # i 27 Qo4 e e
Omitted 0.3mm" blue Omitted 0.3mm" blue
i 0.3mm” ¥ £, 0.3mm” ¥ 4,

12 103 % i 28 Q05 E% i
Omitted 0.3mm" blue Omitted 0.3mm" blue
i 0.3mm” ¥ 4, 0.3mm” ¥ 4,

13 104 % i 29 Q06 E% i
Omitted 0.3mm" blue Omitted 0.3mm" blue

i 0.3mm” % 0.3mm’ %
14 105 " mm i 68 30 Q07 e mm i 68

Omitted 0.3mm? blue Omitted 0.3mm? blue
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% 0.3mm” ¥ £, s 0.3mm” ¥ 4

10.6 31 Q1.0

Omitted 0.3mm? blue Omitted 0.3mm? blue
M 0.3mm’ i 7 0.3mm” i {7

16 107 " i 32 QLI e i
Omitted 0.3mm" blue Omitted 0.3mm" blue

4. R SANCE . Ak 5Lk
4. Configuration, cabling and wiring of relay unit
(1) 4k ea% KA9 FIT XA B+ 07 a4z, 4k s KA10 H T KU £
JrigE], 4kEds KALL T iz, gkrds KA12 TR izl .
(1) Relay KA9 is used to clockwise control the bellow. Relay KA10 is used to
counterclockwise control the bellow. Relay KA1l is used to control yawing. Relay

KA12 is used to resume yawing.
5. RE RGN PLC F27 %1t 5t

5. PLC program design and testing of the wind power system

R I 3 i P2 T AR T E Bl el e 2 F 2 IR e -

After rotating the manual/automatic knob of the wind power supply control panel
to the manual position:

(1) FZAEMIN 240, W37 S URIAE T2 B 5 A28l IR 24 HE 7 AT
5ty FaTFI $ L, U S5 A FR R AT K, Kz I sh LR 1 1R 3. 2K
Yyis SRR F2 S £1 5 151 ¥ Zh B BRALIF S , I $ L5 7- T K8 K, WIziz )
DIRALE IR 2mI R

(1) On pressing down the clockwise button, the wind farm kinetics casing moves
clockwise, and the clockwise button indicator lights up. On releasing the clockwise
button, the clockwise button indicator will light off, and the wind farm kinetics casing
stops movement. When the wind farm kinetics casing moves clockwise to the limit
switch, the clockwise button indicator will light off, and the wind farm kinetics casing
stops movement.

AL A2, KNI IssiW R Fal w5 s, W iR T 5=, 2
TP S, ISR TR K, MIziash LA E 1 5. Z X 35is3)
HURIAE VR B U7 A2 sh BUBRAE T ORI, I F AR R AT K, KIziashpLia S
f#1E#3) .



On pressing down the counterclockwise button, the wind farm kinetics casing
moves counterclockwise, and the counterclockwise button indicator lights up. On
releasing the counterclockwise button, the counterclockwise button indicator will light
off, and the wind farm kinetics casing stops movement. When the wind farm kinetics
casing moves counterclockwise to the limit switch, the counterclockwise button
indicator will light off, and the wind farm kinetics casing stops movement.

37538 SN LA G F2 TS 05 1) 38 B A% 380 1N £ 7 (]38 B AR Py R BCEL A3
KRR

The clockwise and the counterclockwise movement of the wind farm kinetics
casing are interlocked procedurally.

(3) AL, Wi iE T =, KIR BHUEI Rwiish e, R
B w2 45/ AL E, M RURATES A, MATZ AR 0K )R LR
(VAR RINE B O cEe S /A (T 11 81 RO DR el SO L K S K= Ay A S S (Y
TWAEE R, AR E AR, AR ARSI =, XA B U O KUt , 72
BeRE R, AT A, B X ATSI R 1R, KB IR R AT M K. R
XA E AR, 2 R R B BRI, B XURATHI S ES R, RE
LRI R K

(3) On pressing down the yawing button, the yawing button indicator lights up,
and the wind power generator enables crosswind yawing. The tail fin deflects to the
45° position. Crosswind yawing stops, and the yawing button indicator lights off.
During the crosswind yawing of the wind power generator, crosswind yawing stops
and the yawing button indicator lights off on releasing the yawing button. At the end
of crosswind yawing, clock the resume button, and the resume button indicator lights
up, the wind power generator withdraws crosswind yawing. During the course, the
crosswind yawing withdrawal action stops and the resume button indicator lights off
on releasing the resume button. During the withdrawal of crosswind yawing, the
crosswind yawing withdrawal action ends and the resume button indicator lights off

when the tail fin returns to the initial state.

£550Y: Wiz AR5



Task I'V: Monitoring System

Rt B b A B SR Y R 4
e 5 45 U 15

HLHfL(A) HLFE (V)
;‘ﬁﬁﬂffhﬂﬁﬁfém

__ S

Eﬁﬁ(A) lﬁJE(V)
ROt 58w

g G MU F=AL {EE 515

wstini: @ wem @) one @) swe @ omws @

wasLEs | MRS | P —
fHERYLEITEE o S
BEEEH000 Hz
LB {8 0.00 Hz

FE B< B [6) v ms L JE A 3% 0.00 Hz
iH i - 0.00 SPWM{& 000

RGO EIR M SR B e, 3T PLC MRREF it
BRI R G S 1 AR D e — 2

The monitoring system has been designed according to the point M distribution
table above. The players may start PLC program design. The monitoring system is

required to be functional as the control panel.
5T BIRNR

Task V: Waveform Test

C1) A FH 7% 9 e XU [ P 00 5390 2 2 1) HL A 2 B D) 358 R B 5145 5 T
1 AUE TR DA HIIRENE S0 2, ZRIGPIE 1 BT Bonbt LT,
AP 2 BT mias i N7, MANBEARIBILES, 7Al%s 2 M
THBPOEIHEA EA LR R BOE MR, R E RAEAE U BT 5L
Mz, X428 SPWM IE .

(1) The dual-trace oscilloscope is used to measure waveform 1 of the drive signal
of the left upper bridge power tube and waveform 2 of the right lower bridge power

tube of bridge H. It is required that the measured waveform 1 should be placed at the



upper part of the oscilloscope display and that the measured waveform 2 should be
placed at the lower part of the oscilloscope display. Both waveforms shall not overlap.
Waveforms of two signals shall be displayed. Frequencies of both waveforms shall be
displayed in the right upper corner. Screenshot shall be taken and saved in USB flash
disk and the laptop desktop. The file name is: SPWM waveform.

(2) WEPBIRE RN 52.5Hz, GHBE WG, F5008 25 H o
JEMEE N 200V, 8 F - I e I Bl AR 4 i) i H BT, SEORAE IR A AR Bl
BTG S e KB, BB ORAFAE U ATt AL SR 1, SCfF 44 4: 52.5Hz
B

(2) The inverter output frequency is set at 52.5Hz. The modulation ratio shall be
properly set so that the inverter output voltage amplitude is 200V. The oscilloscope
will be used to measure the output waveform of the inverter. It is required that the
frequency and the maximum value of the measured waveform should be displayed at
the right upper corner of waveform. Screenshot shall be taken and saved in USB flash
disk and the laptop desktop. The file name is: 52.5Hz waveform.

(3) EELUCE AR, (AR S i o A RUE 220V, B 50HzZ Y IE5Z
W, BCEAKFERER B E Y 5.00ms/div, B R R BUE R E Y 200mV/div,
FIF 7RG 2% () FET A0 /BT ohee, W& 2700ns FEIX 1% A5 25 4 H 9% A 800ns
FEIX IS AR 284 Y, 0 I BIEIIRAFAE U BRI 4RSI S, S 40
B A: 2700ns FEIX AR A4 FET B 800ns SEIX WAL 254 Y FFT JE .

(3) The modulation ratio shall be properly set so that the inverter outputs sine
wave with the valid voltage of 220V and frequency of 50Hz. On setting horizontal
scanning, time base shall be set at 5.00ms/div. The vertical deflection sensitivity is set
at 200mV/div. The inverter output waveforms of 2700ns dead zone and that of 800ns
are measured by using the analyzing function of FFT spectrum of the oscilloscope.
Screenshots will be taken and saved in USB flash disk and laptop desktop. The file
names are: 2700ns dead zone inverter output FFT waveform, 800ns dead zone
inverter output FFT waveform.
fE%75: Bt
Task VI: Tasks in Theory



TEZ YR b 52 R CPU226PLC 11 1/0 ek 2]

Draw an I/O wiring diagram of CPU226PLC on the answer sheet.



