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SKILL 19
CIRCUIT DESIGNAND/OR MODIFICATION

NOTE:
1. Open the template "WSC2016_TP19 Module_Circuit_Design_template.ct" on your computer.
2. Save the template with your province and your name. (Example: province_name.ct)

3. Use only the newly saved template to design the electrical circuit in FluidSIM!

COMPETITOR:

NAME:

PROVINCE:

BOOTH NR:
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SEQUENCE OF MOVEMENT (CYCLE)
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ALREADY WIRED CONTROL PANEL AND FIELD SENSORS
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FUNCTION DESCRIPTION
A
b4 b4
s%——» P1 N o
v Y
b4
4
B9 N
) AN
Y
N ) 4
N
P1 ON
MO Y
4
v 4 SR E—
S0 N N
v
Y
< P2 ON
v
All Actives OFF v
P1 Flash 1Hz
P2 OFF 9
v M
v
S2 . P2 Flash 1Hz
Y
A\ 4 N
P2 REEE—
Y
N
h 4 P2 OFF
PL OFF
|

Note: N = not actuated Y =actuated
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*Last Step
Note: N =not actuated Y = actuated
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SKILL 19
MODULE “FAULT FINDING HARDWARE"

COMPETITOR:

NAME:

PROVINCE:

BOOTH NR:
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Member country/re

Name of the Competitor:
Province:

BOOTH NR:
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Power supply 24V DC

Actuators

Control Circuit

Power supply 24V DC

Electronic
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CABLE LIST

Nr. Cable type intern extern Description

W1 | RW-5G2,5 X1 | - > | X0 Power Supply 3x400V+N+PE
W2 | RW-4G1,5 X2 | - > | X6 CEE socket 400V (MA1)

W3 | RW-4G1,5 X3 | - > | X7 CEE socket 400V (MA2)

W4 | RV-2.5 PE | - > | X8 protective earth terminal

W5 | RW-4G0,75 X4 | - > | X5 Power Supply 24V/DC control box 2
W6 | RWW-2G0,75 ET200SP | ------ > | S11, Limit switch

W7 | RVW-2G0,75 ET200SP | ------ > | S12 Limit switch

W8 | RVV-2G0,75 ET200SP | ------ > | S13 Limit switch

W9 | RW-2G0,75 ET200SP | ------ > | S14 Limit switch
W10 | RVV-2G0,75 ET200SP | ------ > | S15, Limit switch
W11 | RW-2G0,75 ET200SP | ------ > | S16 Limit switch
W12 | RWV-2G0,75 ET200SP | ------ > | P4 Signal lamp
W13 | RWV-2G0,75 ET200SP | --—---- > | P5 Signal lamp
W14 | RWV-2G0,75 ET200SP | ------ > | P6 Signal lamp
W15 | RWV-2G0,75 ET200SP | ------ > | P7 Signal lamp
W16 | RVV-4G0,75 ET200SP | ----- > P8,P9 Heater
W17 | RVV-4G0,75 ET200SP | ------ > P10.P11.P12 Temperature
W18 | RV-2.5 X5PE | - > | X8 protective earth terminal
W19 | IE-cable A7 | - > | A10 Profinet cable to ET200 SP
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PROFINET CONNECTIONS

OVERVIEW TECHNOLOGY

HMI_1 PLCA ' Switch_ 1 ]
TP1500 Comfart CPU 15T6F-3 PN... SCALANCE X208
PNJIE_1 |

10 device_1
1N 155-6 PR HF
FLC 1

OVERVIEW TOPOLOGY

e - HMI1
CPUISIEF-3PN.. TE1500 Comfort

i

SINAMICS G120...
pLE 1

10 device_1
FLE 1
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SAFETY REPORT — COMMISSIONING

Competitor

NAME, PrOVIENCE ..ottt e e e e e e aaaaneeeeeeeeans [

The visual inspection includes:

o Controlbox 1o Controlbox2 o Protective earth terminal o Plantinstallation

2.1 LOW IMPEDANCE TESTING:

Control box 1:

CEE- plug XUPE Q
PE Sitop Q
PE --- panel Q
PE sidewall Q
PE door Q
PE S7-rack Q
PE TUPE Q
PE A8/PE(HMI) Q
PE X8 Q
X2/PE X6/PE(CEE socket) L Q
X3/PE X7/PE (CEEsocket) Q

Control box 2:

PE X8 Q
PE --- panel Q
PE sidewall Q
PE door Q

Wall Installation:

X8 vertical ladderl L Q
X8 vertical ladder2 L Q
X8 cable tray rightside Q
X8 cabletray corner L. Q

X8 cable tray leftside L Q




2.2. ISOLATION MEASUREMENT:
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Main circuit X1 - Power supply:

X1/PE ---
X1/LY, L2, L3, -

Main circuit X2 —CEE socket X6:

X2/PE -
X2/L1, L2, L3 ---

Main circuit X3- CEE socket X7:

X3/PE ---
X3/L1, L2, L3 -

L1, L2,L3
L1, L2,L3

X2/L1, 12,13
X2/L1,L2,L3

X3/L1, L2, L3
X3/L1,L2,L3
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2016 F EH gEAF—T A iEHIm B Rl Ee CEREBa)

F5 2K HE AL | TR R~
1 RIz 4 1 A 31 W 600 x H 800 x D 250 mm
1/MS7-1500 CPU 1516F-3 PN/DP , 1
MB / 5 MB;
MU E AL, 32 DI
N E R B, 32 DQ;s
IR i AR, 8 Al
o N I B R, 4 AQs
2 PLC-SCE il e 1 & 1NN IANMMCHE R, 24 MB;
AN A0 BT IERE RS
ML LS, K62k,
R SH, K482mm;
ISR, 24V/8A.
HMI-SCE #7Il41 N 15 " SIMATIC HMI TP1500 COMFORT
3 | Tp1s00 &7 1 & wrly KB TR
SCE
4 B TR s 1 S [N
X208
1. SINAMICS G120 ##|#¥i7t CU250-2
PN, W EProfiNETIEINE, LiFRE
], nlEd EPos
REPAT ELALS, AT SR04
, 6 DI("]{E3 F-DI),5 DI, 3
DO(FE1 F -DO), 2 Al, 2 AO
AR STO, SBC.  SS1
VSD-SCE %i)l41, FU- . ZAINRETEE 2 RN R, Wit
5 6120 1 & T 9 D - CLIQ + HTL/TTL/SSI,
e AR R A8 /HTL
JE TR NRP L 1P20, H2EUSB
JSD/MMC $2 11
2. SINAMICS SDF 512 MB ;
3. SINAMICS G120 % REfEHMR
4, SINAMICS G120 0.75KW IhZEEi g
PN240-2 il %4, 3AC 380-
YRR 4% N S .
6 %ﬁm%gﬁiﬂﬁ 1 ™ [ NES YR AR B 24VEa T HL )R, 10A
7 AR 1 A NS oAk B
8 HHLER 3 T i 2% 2 A [INER Wik 2%, SZ S00 1.8~2.5A
9 SR I A 1 A [NER W% 2%, 6KA 3POL C13
10 2K T I A 3 A [INER Bk 2%, 6KA 1+N-P B6
N Fefh#y, 24VELZERE . 380VE il .
N
11 Prfuh 2% 3 l [l INO+INC
. — N \ WG A . B RLED (UC
12 SERFRNAT (4D 1 [ (iR Y
13| SRR GO 1 N ek eI BLT . HRIILED (UC

24V) | AT T
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WO A . SERFILED (UC

RS TA] (4 " ) o
15 e IF R 1 A [NER 0-1 8 4%ifhsk. INO x INC
16 bl 1 A [INER INO+INC
17 RS 1 A [INES e E, (0, INO+INC
18 AR 5 A [INER
19 Fluidsim-P V3.6 1 = Festo Fluidsim-P V3.6
20 PLCYmFEIR L 1 ES [INER TIA Portal V13 SP1
21 HM I 2 F2 404 1 = wIIF WinCC Advanced V13
| SINAMICS Startdrive
Q (m
22 VSDgm FE # A 1 = [EINER V13 SP1 TIA PORTAL
STEP 7 Safety \ STEP 7 Safety Advanced V13 SP1
23 Advanced V13 SP1 1 = Ay TIA PORTAL
24 CEE4f E-51k% 1 A ESTh
25 FHEL 1 Jird WAGO /3 7] TS353>< 7 .5><2000mm
26 N IAR 1 A Ja W 400 x H 500 x D 210 mm
27 TR LR 1 R EST VR25 2000mm
28 AR 1 R ESTh VR20 2000mm
29 HLAL 2 A [INER
30 Ed L EGERE 1 i) RV 0.75 mm2
31 Z L2 1 fin RV 1.5 mm2
32 Z L2 1 i) RV 2.5 mm2
xS 2 Q‘
33 gﬂf‘%%% G 1 % RV 1.5 mm2
xS 4 Q‘
34 %Hf‘%%% RN 1 i RV 2.5 mm2
35 SERSH) 1 i) 0.75 mm2x2
36 YRR 3 R W100xH60xL.2000 mm
37 B 3 R WA40xH60xL.2000mm
38 HL 25 A 2 R W100xH60xL.2000mm
39 SEEM 2 R 50x50x1000mm
40 SEEM 1 R 35x15x1000mm
41 Ui 4 A\ 2Bk 2k 24 A [EINER 2.5
42 Sk 2.5 44 A [INER 2.5
43 | SRR T 2.5 12 A [N 2.5
44 | Kug Al i 2.5 12 A [N 2.5
45 Ji] 72 4 11 A [INER
46 L2 R R} 2 A & = M16x1,5
47 S R, 34 A & = M20x1,5
1M O IM155-6PN;
434 :01/0- SCE IASJRARBERR, 47 PIMRIABHE 5
200SP 10-LINK 2/DQAE L, 8*24VDC/0.5A HF;
4 I B
49 HLAV 2% 1 o S 1K 5% 2W
50 LAV g i AT 1 A [ =
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51 Ry Sk 1 1 A Sl
52 IR 4 A & = VR25
53 HEL 20 % 5 8 S B 1 A ] = M25x1,5
54 PR 6 A ] = VR20
55 SRE 2 A & = VR25.5 B35xH50mm
56 FRAS T 5% 4 A [IINER SIRIUS 47FEF 2%, INO/INC &3Sk
57 FRAS T 5% 2 A [IINER SIRIUS 47FEJF %, INO/INC it fis Sk
58 LFLIBRLB 3 4h 5% 4 A PallT 171
59 2fLIB LB 3 4h 5% 1 A [INER 24L
60 SELYE R 3 4h 5% 1 A PallT 34L
61 iz v NG =D) 6 A Pul
62 LEDAT & (1) 6 ™ pul
63 Bkl G 1 A [N
64 LEDAT & (3#) 1 A [N
65 v IEAW) 1 A [N
66 LEDAT & (£1) 1 A pal
67 Rk (50 1 A pall
68 LEDAT & (Z%) 1 A pal
69 CEEi s -41)% 2 A =
70 CEE#fik-41% 2 o [ =
71 CEEHisk-54% 1 A =
72 SUFFK 1 A pal Hi & 400V D)3 7 . 5KW;
73 Tk UK IEHL 45 25 K pall
74 180 = W 2% 3k 14 A palls
75 JiNEES 30 A 20x20mm
76 Je il 500 Jird 100x2, 5mm
77 IEY %Ki 500 Jird 200x4mm
78 AR 1 %S D2_5mm
79 SRR 2 * @ 4mm
80 1222 50 /N M4x10mm
81 W22 50 /N M5x10mm
82 2} 50 A M4
83 2} 50 A M5
ga | P }g‘fzf%”gﬁ% © 50 A 1,5mm2;M6
g5 | WP }g‘fz%?gﬁ% © 50 A 1,5mm2; M5
gs | P }g‘fzf;ﬁ% © 50 A 1,5mm2; M4
g7 | AP }g‘fz%?gﬁ% © 50 A 2.5mm2;M8
gg | P %@?@ﬁ% © 50 A 2.5mm2;M6
go | AP %&?@ﬁ* © 50 A 2.5mm2;M5
g0 | MRS (O 50 A 2.5mm2; M4

R
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A T g i

o1 K"ﬁ;izééﬁ% ‘I 1000 A 0,75mm2
W B gk 7 (

92 EHRIZE £ ) 100 AN 0,75mm2
W B gk 7 (

93 EF I £ ) 1000 AN 1,5 mm2
MR R ek 1 (

94 EFRIZE £ ) 100 AN 1,5 mm2
MR R ek 1 (

95 EFRIZE £ ) 100 A 2,5 mm2
MR R fz ks 1 (

96 EHRIZE £ ) 50 A~ 2,5 mm2

97 EPuE ¥ 200 A 3,5 x 20mm

98 H g2 100 A 3,5 x 45mm

99 B2 100 A 4x16mm

100 O 100 A M4x15mm

101 O 50 A M5x20mm

102 ERL 1 i) 0.75 mm2x4

103 EERAY) 1 piiy 1.5 mm2x4

104 H 25 1 7 2.5 mm2x5

105 U 10 A~ 12-16mm

106 U S 10 A~ 16-22mm

107 [mpiES 2 7K K647

’ I E% P

108 EEMF’;SOMSQ ﬁfﬁ ] 10 H B 5 il 2

109 L 25 190 = 25 ). 1 A H:60 mm

110 SR R4 2 K

111 B 48 16 A 100mm

112 5] Sk MR T FITE B 80 = M6X16mm
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HMI - CONFIGURATION
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HMI VARIABLES

SYMBOL ‘ TYPE COMMENT IN USE

S11 BOOL PLC-Input Read
S12 BOOL PLC-Input Read
S13 BOOL PLC-Input Read
S14 BOOL PLC-Input Read
S15 BOOL PLC-Input Read
S16 BOOL PLC-Input Read
P4 BOOL PLC-Output Read
P5 BOOL PLC-Output Read
P6 BOOL PLC-Output Read
P7 BOOL PLC-Output Read
P8 BOOL PLC-Output Read
P9 BOOL PLC-Output Read
P10 BOOL PLC-Output Read
P11 BOOL PLC-Output Read
P12 BOOL PLC-Output Read
Open_stove_door BOOL PLC-Variable Write
Close_stove_door BOOL PLC-Variable Write
Material_feed BOOL PLC-Variable Write
Stop_Material_feed BOOL PLC-Variable Write
Material_return BOOL PLC-Variable Write
Stop_Material_return BOOL PLC-Variable Write
Start_heat_1 BOOL PLC-Variable Write
Start_heat_2 BOOL PLC-Variable Write
Turn_on_p10 BOOL PLC-Variable Write




Turn_on_p11
Turn_on_p12

MA1 CW_on

MA1 CCW_on
MA1_is_ON

MAZ2_ Setpoint
MAZ2_actual_Speed
MA2_CW_on
MA2_CCW _on
MA2_is_ON
Automatic_start
Automatic_stop
ERROR

Error_Reset
Stove_temperature_DINT
Automatic_ready_on

Cycle_Active

BOOL

BOOL

BOOL

BOOL

BOOL

DINT

DINT

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

DINT

BOOL

BOOL

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

PLC-Variable

A\
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Write
Write
Read
Read
Read
Read/Write
Read
Read
Read
Read
Write
Write
Read
Write
Read
Read

Read
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DESCRIPTION SYMBOL LIBRARY SYMBOL LIBRARY ITEM
Stove User-defined User-defined
S11-S16 User-defined User-defined
P10-P12 User-defined User-defined
MA1-MA2 User-defined User-defined
Material Material handing Element #108
Heating element P8-P9 Process heating Element #23
Alarm light Operator interface Element #26




10

11

12

13

14

15

16

17

18

MAL_is ON

S11

S12

MA2_is_ON

ERROR

S11

NO

P10

P11

P12

Stove_temperature_DINT

P8

P9

S16

S12

S16

S13

S14

Background Control Colour

Background Control Colour

Background Control Colour

Background Control Colour

Background Control Colour

Visibility dynamic

NO

Background Control Colour

Background Control Colour

Background Control Colour

output field

Foreground Control Colour

Foreground Control Colour

Visibility dynamic

Visibility dynamic

Visibility dynamic

Background Control Colour

Background Control Colour

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

A\
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colour = GRAY
colour = GREEN

colour = GRAY
colour = GREEN

colour = GRAY
colour = GREEN

colour = GRAY
colour = GREEN

colour = GREEN
colour =RED

visible = FALSE
visible = TRUE

colour = GRAY
colour = GREEN

colour = GRAY
colour =YELLOW

colour = GRAY
colour =RED

Value: 0 to 1200

Fill style: shaded

not actuated
actuated

colour = GRAY
colour =RED

Fill style: shaded

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated
actuated

not actuated

colour = GRAY
colour =RED

visible = FALSE
visible = TRUE

visible = FALSE
visible = TRUE

visible = FALSE
visible = TRUE

colour = GRAY
colour = GREEN

colour = GRAY
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23
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S15 Background Control Colour

S16 Background Control Colour

A\
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actuated colour = GREEN

not actuated  colour = GRAY
actuated colour = GREEN

not actuated  colour = GRAY
actuated colour = GREEN

Temperature Status

|
2

10, e},

ST1 ST2

Stove Heat

S = - - S = > e

()1 @)

W e e

Heat 1 Heat 2

Stove Door

o = == e

Turn_on_pl0 Button control
Turn_on_pl11 Button control
Turn_on_pl2 Button control
P10 Background Control Colour
P11 Background Control Colour

- D ) G G G G5 (@S G Gb G Gb G -G .

“InvertBit” while button is pressed
“InvertBit” while button is pressed
“InvertBit” while button is pressed

not actuated  colour = GRAY
actuated colour = GREEN

not actuated  colour = GRAY
actuated colour =YELLOW
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P12 Background Control Colour not actuated  colour = GRAY
actuated colour =RED

Start_heat_1
Start_heat 2

P8

P9

Open_stove_door
Close_stove_door

MA1 CW_on

MA1 CCW_on

Button control
Button control

Background Control Colour

Background Control Colour

Button control
Button control

Background Control Colour

Background Control Colour

“InvertBit” while button is pressed
“InvertBit” while button is pressed

not actuated  colour = GRAY
actuated colour = GREEN

not actuated  colour = GRAY
actuated colour = GREEN

“State 1” while button is pressed
“State 1” while button is pressed

not actuated  colour = GRAY
actuated colour = GREEN

not actuated  colour = GRAY
actuated colour = GREEN

Stop Feed

Material_feed
Stop_Material_feed

Material_return

Stop_Material_return

MA2_CW_on

MA2_CCW_on

- Ma

v

Button control
Button control
Button control
Button control

Background Control Colour

Background Control Colour

terial Feed_
] (

|
O @)
Feed | Return

op Return

“State 1” while button is pressed
“State 1” while button is pressed
“State 1” while button is pressed
“State 1” while button is pressed

not actuated  colour = GRAY
actuated colour = GREEN

not actuated  colour = GRAY
actuated colour = GREEN
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MA2 Speed
’ G G GBS G G G a» -G -
POSITION VARIABLE ACTION COMMENT
41 NO NO
42 MA2_ Setpoint Input/output field Value: 0 to 50
43 MA2_actual_Speed output field Value: 0 to 50

(a4) ‘ Reset | EXIT Runtime \.

POSITION VARIABLE ‘ ACTION COMMENT
44 Error_Reset Button control “State 1” while button is pressed
45 System function “Stop runtime” while button is

pressed
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POSITION VARIABLE ‘ ACTION COMMENT
46 Automatic_ready_on Background Control Colour not actuated  colour = GRAY
actuated colour = GREEN
47 Cvele Active Background Control Colour not actuated  colour = GRAY
ycle_ actuated colour = GREEN
48 Automatic_start Button control “State 1” while button is pressed
49 Automatic_stop Button control “State 1” while button is pressed
50 MAZ2_actual_Speed output field Value: 0 to 50




N

worldskills
China

A\
\/

Return SetPoint
Actual Speed EXIT Runtime

+

Stop Feed Stop Return

POSITION VARIABLE ACTION COMMENT

51 S13 Visibility dynamic not actuated  visible = FALSE
actuated visible = TRUE

52 S14 Visibility dynamic not actuated  visible = FALSE
actuated visible = TRUE

53 S15 Visibility dynamic not actuated  visible = FALSE
actuated visible = TRUE

54 S16 Visibility dynamic not actuated  visible = FALSE
actuated visible = TRUE
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