|||||||||||

TEST PROJECT -
INDUSTRIAL
CONTROL




[eXoXoXoXeXe] -]

WALL INSTALLATION NOT IN SCALE
* All measurements from a horizontal and vertical line
ap 10 - 30mm from the end of the booth.

All devices, which are not in the mesuarements,
the mounting is up to the competitor
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. mesh tray

. housing (MB3, MB4)

. limit switch (S12)

. limit switch (S13)

. metal pipe ISO20

. housing (MB1, MB2)

. plastic tube VR20

. 90° bow for plastic tube VR20
. wall duct 60x60

. housing (S6,57,S8, S9, S10, P1)
. housing (E1)

. housing (R1,R2)

. mesh tray

. metal pipe 1ISO20

. limit switch (S14)

. limit switch (S15)

. limit switch (S16)

. motor (MA1)

. 90° bend for mesh tray

. control box 2 (600x760mm)

. protective earth terminal (-X4)
. control box 1 (600x600mm)

. motor (MA2)

. limit switch (S17)

. limit switch (S18)

. limit switch (S19)

. steady light

. housing (MB5, MB6)

. metal tube 25mm

Test Project for the 44" WorldSkills

Competition in Abu Dhabi, United Arab Emirates 2017.

Copyright O 2017 WorldSkills International.
i served

N
worldskills

Skill:  Industrial Control 19

Scale:X:Y J Date: 08.04.2017 ) Paper: A3

Drawn / Design by:jarka

Drawing No: WSC2017_TP19_01_01_EN_A3

Description: Wall layout

Page: 1 of 17




W6 w4 W3 W10 W12 W9
w16 w17 wi1g W11 W13 W15

w2 w14

K5 K6 K7 K8 K9 K10 K11 K12

duct 40x60

© 0 eoloee

duct 40x60

duct 40x60
A3

duct 40x60

Q6 Q7 Q8

duct 40x60

duct 40x60

duct 40x60

duct 40x60
FE

=%
c

duct 40x60

Test Project for the 44" \\orldSkills

Competition in Abu Dhabi, United Arab Emirates 2017.

Copyright O 2017 WorldSkills International.
All Rights Reserved

N
worldskills

Skill: Industrial Control 19

Scale:X:Y J Date: 08.04.2017 J Paper: A3

Drawn / Design by:jarka

Drawing No: WSC2017_TP19_01_02_EN_A3

Description: Control box 2

600x760x350mm

Page: 2 of 17




° NP PP,

Fi___F2

o|e(o|e(e(e

o|e|e

M25  M20

Test Project for the 44™ WorldSkills )
Competition in Abu Dhabi, United Arab Emirates 2017. |d k."
Copyright O 2017 WorldSkills International. worlaskiis

LALLRIghts Reserved
Skill: Industrial Control 19

Scale:X:Y | Date:08.04.2017 ) Paper: A3

Drawn / Design by:jarka Drawing No: WSC2017_TP19_01_03_EN_A3

Description: Control box 1 Page: 3 of 17
600x600x250mm




switch-ring

(Plastic)

A

15

i
- 260 =

— 400 ——

29

Test Project for the 44" \norldSkills

Copyright O 2017 WorldSkills International.
LALRIghis Reserved

Competition in Abu Dhabi, United Arab Emirates 2017. \.
worldskills

Skill:  Industrial Control 19

Scale:X:Y l Date: 08.04.2017 l Paper: A3

Drawn / Design by:jarka

Drawing No: WSC2017_TP19_01_04_EN_A3

Description: Wall components

details

Page: 4 of 17




3d-
-00 LM
+00: LI
+N0IX-
-00: LM
+00: L I
+ON:0IX-

S/4ANIZY-
29:€0-

A AN
L€X-

ye0-

Y1:€0-

N:€d-
ced-

FE|FE|FE|FE|FE|FE

O|0|0|0[0[O|C[O|O|0|0|O

O[O|0|O|O[O[IO]0|0|0I0|O

O|0|0[O[|0|0|0|O

0)|e)|)[]e)[e]e]e

oJle]e)e] o) e]e]e]e]e]e]e

OlO||O|O|I0|O||IOIO0|O|[O|C

L1|L2]|L3

EEIZ4vy
34ETIM-

EERAYVY

342CIM-
EEIX4YY

nayicim-

PIETIM-

Nqe:gziM-
nNqg:zim-

PILIZLM-

nqL:ZIMm-

(o]le]le]e] e]e]e]e]e]e]le]e]e]e]ele]e]e)

O|0|0|0|O|O[O||OJO|0|0I0|0|O|IOIO|IO|O

Test Project for the 44" \woridSkills

D

world skills

Competition in Abu Dhabi, United Arab Emirates 2017.

Copyright O 2017 WorldSkills International.

LAILRIghts Reserved

_TP19_01_05_EN_A3
Page: 5 of 17

Drawing No: WSC2017

Skill:  Industrial Control 19

l Paper: A3

J Date:08.04.2017

Drawn / Design by:jarka

Scale:X:Y

Description: Terminal blocks

control box 2
control box 1

s =
A
o o
koS >
—_— ©
© E=]
S o
5 o
e o]
= 151
s 3

9]
E £

metal cable tray right 1
metal cable tray right 2

®®®®®®®m

3d-9X-
9:,0-
¥:L0-
¢:LO-

3d9X-
SO~

G:60-
€60 ‘}:64-
1:60 ‘L:¥O-




CABLE LIST WSC 2017 ABU DHABI

extern

Description

-W1 | HO7VV-F 5G2,5 X1 | - > -X0 Power Supply 3x400V+N+PE
-W2 | HO7VV-F 5G1,5 X1 | - > | -X6 Power Supply 2x400V Control box 2
-W3 | HOSVV-F 7G0,75 -X2 | > | -X5 Power Supply 24V DC Control box 2
-W4 | HO5VV-F 7G0,75 -X2 | e > | -S1,-S5 Emergency stop, Button quit.
-W5 | HO7V-K 6 X2 | - > | -X4 protective earth terminal control box1
-W6 | Ethernet cable K1 | e > | -A3 Ethernet cable
-W7 | HO7VV-F 3G1,5 X6 | e > -E1 Heater
-W8 | EMCMK 3x1,5/1,5 T | - > -MA1 Motor 1
-W9 | HO7V-K 6 X6 | - > | -X4 protective earth terminal control box2
-W10 | HO5VV-F 5G0,25 -K12 | - > 10-Link P0s.10 [O-Link
W11.1 | HO5VV-F 3G0,75 -K7 | - > -S12 limit switch door is open
W11.2 | HO5VV-F 3G0,75 K7 | - > | -S13 limit switch door is closed
W11.3 | HO5VV-F 3G0,75 -K7 ] e > -S14 Position switch left
W12 iﬁ(l\gfl};xo,&o,s -K11 | - > -R1, R2 potentiometers
W13.1 | HO5VV-F 3G0,75 -K7 | - > -S15 position switch middle
W13.2 | HO5VV-F 3G0,75 -K7 ] - > | -S16 position switch right
W13.3 | HO5VV-F 4G0,75 -K9 | e > | -MB1, -MB2 Valve open/close door
W14 | HO7VV-F 4G1,5 X6 | 7T > -MA1 Motor 2
W15 | HO5VV-F 7G0,75 -K8 | T > | pos.27 Steady light
W16.1 | HO5VV-F 3G0,75 K7 |77 > | -s18 limit switch door 2 is open
W16.2 | HO5VV-F 3G0,75 K7 | T > | -s19 limit switch door 2 is closed
W16.3 | HO5VV-F 5G0,75 -K9 | 7T > | -MB3, -MB4 Valve open/close door 2
W17 | HO5VV-F 3G0,75 K7y | 7T > | -S20 position switch middle right
W18 | HO5VV-F 5G0,75 -K9 | 7T > -MB5, -MB6 action 1, action 2

Version: 3.0

WSC2017_TP19_Fl_o1_06_EN_A4 Date: 08.04.2017
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Motor MA1

-OI time >

The changes in speed and the 0-speed will be reached in 2 seconds. The ramps must be programmed in the variable speed device (VSD)
converter.
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SAFETY REPORT — COMMISSIONING

Competitor

Name, CoUNtIy COAE ........cooiiiiiiiiiie e [,

1. VISUAL INSPECTION:

The visual inspection includes:

oControl box 1

oControl box 2

o Protective earth terminal

2. MEASUREMENT:

2.1 LOW IMPEDANCE TESTING:

Preparation for testing:

Control box 1:
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE

Control box 2:
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE
CEE- plug/PE

ESC2016_TP19_AT_o1_17_EN_A4

-X1/PE
-X2/PE
panel
side wall
door
X4
S7-rack

panel

side wall

door

X4

-A1/PE CPU-rack

-T1 Metal frame (VSD)
-T2/PE

-A4/PE (HMI)

Version: 2.0
Date: 23.11.16

oPlant installation




Wall Installation:

CEE- plug/PE metal cable tray right side ... Q
CEE- plug/PE metal cable tray leftsideup ., Q
CEE- plug/PE vertical ladder L Q
CEE- plug/PE Motor MAT e, Q
CEE- plug/PE Motor MA2 Q
Values corresponds the wire lengths and to connection resistances. ~ —-meeeeeeees (Y/N)

2.2. ISOLATION MEASUREMENT:

BEFORE THE INSULATION TEST , DISCONNECT PLCPSU'’s, VSD’s AND IO-LINK
CONTACTOR PARTS PHASE AND NEUTRAL WIRES !

Main circuit X1 (1,2,3,4,5) — -Q1:

-X1/PE
X1/L1, L2, L3, N

Main circuit MOTOR 1 (L1,L2,L3,PE)
-W8/PE
-W8/L1, L2, L3,

Main circuit MOTOR 2 (La,L2,L3,PE)
-X6/PE
-X6/L1, L2, L3,

(write the lowest value)

La, L2, L3, N s MQ
La, L2, L3, N s MQ
La, L2,L3, s MQ
L1, L2,L3, s MQ
L1, L2,L3, s MQ
La, L2, L3,N s MQ

ESC2016_TP19_AT_o1_17_EN_A4

Version: 2.0
Date: 23.11.16




SAFETY REPORT —COMMISSIONING

Allowed only in the presence of an expert !!!

2.3. TESTING: RESIDUAL CURRENT DEVICE (RCD):

o function OK

o function not OK

2.4. VOLTAGE MEASUREMENT:

L1-Xa1
L2-X1
L3-X1
L1-Xa1
L1-Xa1
L2-X1

PE-Xa1
PE-Xa
PE-Xa1
L2-X1
L3-X2
L3-X1

2.5. ROTATIONAL FIELD MEASUREMENT — Xa1:

oRotating field is left-handed (CCW)

O Rotating field is right-handed (CW)

2.6. EMERGENCY STOP FUNCTION:

| oOK onot OK
For the accuracy
Signature by Competitor Signature by Expert C.C.
Signature by Expert C.C.
Date:
Signature by Expert C.C.
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( Power On )

A 4

all actuators: OFF

Note:

switches, push buttons or other devices actuated / true = state “1” on the function diagram
switches, push buttons or other devices not actuated / not true = state “0” on the function diagram

Page 2

?

0

MA1: OFF

Speed: 0%
Valve_MB1: OFF
Valve_MB2: OFF
Heater_setpoint;:= 0%
Cycle_active: OFF
Cycle_active: OFF
Stop_active: OFF
Cycle_End: OFF
Heating_active: OFF
Heater_is_on: OFF

Mode_Manual

1

A 4
Mode Manual: ON
Mode_Auto: OFF

( Mode_Manual >

MA1: OFF
Valve_MB1: OFF
Valve_MB2: OFF
Heater_setpoint:= 0%
Heater_is_on: OFF

Mode_Auto

1

A 4

Mode_Manual: OFF
Mode_on_side: OFF
Mode_Auto: ON

-K3:DI-Bit_0

Error_active: ON
Q5: OFF

Q6: OFF

MAL: OFF
Valve_MB1: OFF
Valve_MB2: OFF
Heater_is_on: OFF
Heater_setpoint:= 0%
Cycle_active: OFF
Stop_active: OFF
Cycle_end: OFF
Heating_active: OFF

Error_active: OFF
Q5: ON
Q6: ON

Emergency stop

WSC2017_TP19_AT_module B_PLC_EN_A4

PLC- Function Description
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Page 1 Page 3
v 4
A
Y \
Point_on:= Temperature_setpoint - (Temperature_setpoint / 100 * Hysteresis / 2)
-K11-AO CHO:= 10V
A\ 4
Point_off:= Temperature_setpoint + (Temperature_setpoint / 100 * Hysteresis / 2) Y
ET200SP-Al CHO (R1)
\ 4 scale 0 to 800
-K11-AO CH1:= Heater_setpoint
A4
Temperature_actual:= scaled R1
Potentiometer R1
v 4
9
8
7
6
5
4
3
2
1
ov >
0 80 160 240 320 400 480 560 640 720 800 °C
WSC2017_TP19_AT_module B_PLC_EN_A4
PAGE
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Page 2 Page 4
v 4
This page is not in use
WSC2017_TP19_AT module_B_PLC_EN_A4
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Mode_Manual

Page 5; Mode_Manual

?

S10_right

Mode_on_side

h 4

Mode_on_side: ON
P1: ON

A

y

Mode_on_side: OFF

P1: OFF

( Mode_on_side >

WSC2017_TP19_AT_module B_PLC_EN_A4

PLC- Function Description
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Page 4; Mode_Manual

Page 6; Mode_Manual

Valve_MB1: ON

A\ 4

Valve_MB2: ON

Valve_MB1: OFF

A 4

MA1: ON (CWR)
Speed: 20%

Valve_MB2: OFF

A 4

MAL: ON (C
Speed: 20%

CWR)

MAL: OFF
Speed: 0%

A 4

MAL: OFF
Speed: 0%

(Mode_on_side:

open door

close door

shuttle move

inside

shuttle move outside

)

WSC2017_TP19_AT_module B_PLC_EN_A4
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Page 5; Mode_Manual

Page 7; Mode_Manual

?

Mode_on_side

Door_stop

Door_open

Valve_MB1

A\ 4

Valve_MB1: ON

\ 4

Valve_MB1: OFF

Mode_on_side

Door_stop

Door_close

Valve_MB2

A 4 v

Valve_MB2: ON Valve_MB2: OFF

(Mode_ManuaI:

open door

close door )

WSC2017_TP19_AT_module B_PLC_EN_A4
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Page 6; Mode_Manual

Mode_on_side

Mode_on_side

Mode_on_side

Heater_off

Shuttle_stop

Shuttle_stop Heater_on

Shuttle_move_in Shuttle_move_out

A\ 4

Heater_is_on: ON
! ! Heater_setpoint:=Heater_setpoint_1
A 4 \ 4 v v v
MA1:ON (CWR) MA1: OFF MA1:0ON (CCWR) MA1: OFF Heater_is_on: OFF
Speed:= shuttle_setpoint Speed: 0% Speed:= shuttle_setpoint Speed: 0% Heater_setpoint:= 0%
(Mode_ManuaI: shuttle move inside shuttle move outside heater on/off )

WSC2017_TP19_AT_module B_PLC_EN_A4

PLC- Function Description PAG7E
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Mode_Auto

Page 9; Mode_Auto

?

\ 4

Cycle_active: ON

Cycle_active: OFF
Stop_active: OFF
Cycle_End: OFF
Heating_active: OFF
Valve_MB1: OFF
Valve_MB2: OFF
Heater_is_on: OFF
Heater_setpoint: 0%
MAL: OFF

Speed: 0%

Cycle_active

Stop_active

A 4

Stop_active: ON

A 4

Stop_active: OFF

WSC2017_TP19_AT_module B_PLC_EN_A4

PLC- Function Description
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? 1

7}
: : 0
Heating_active
Temperature_actual 0
<
Point_on
1 Temperature_actual 0
>
Point_off
1
v v v \ 4
Heater_setpoint:= Heater_setpoint_2 Heater_setpoint:= Heater_setpoint_4 Heater_setpoint:= Heater_setpoint_3 Heater_setpoint:= 0%

WSC2017_TP19_AT_module_B_PLC_EN_A4
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Page 9; Mode_Auto

A

A
0 .
Cycle_active
\‘ l
A

MA1: ON (CWR)
Speed: 100%

Temperature_actual
>

Point_off

Heating_active: ON
Timer_TON:ON

1

P
<«

A 4

MA1: ON (CWR)
Speed: 50%

1

y

MAL: OFF
Valve_MB2: ON

S13

A

Valve_MB2: OFF
Heating_active: ON

TON
> 30s

0

y

Heating_active:OFF

Temperature_actual
<

45°C

1

>
<«
y

A

Valve_MB1:0ON

S12

A
Valve_MB1: OFF

MA1: ON (CCWR)
Speed: 40%

S15

1
\ A

MA1: ON (CCWR)
Speed: 100%

S14

1
<
y

MAL: OFF
Speed: 0%
Cycle_end: ON

Cycle_active

i

WSC2017_TP19_AT_module B_PLC_EN_A4
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1

Valve_MB1:OFF

1

Valve_MB2: OFF

. 0
i > Stop_active —>

. 0
»<__Stop_active —>

1

Heating_active: OFF

. 0
yy > Stop_active —>

. 0
y Y > Stop_active —>

1

MA1: OFF

PLC- Function Description
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