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BOMB GUIDE
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Bomb project

Hello everyone, | hope you are ready for what we are going to do. | recommend you not to talk
about this with anyone because we could go to jail... WE ARE MAKING A BOMB!

Well, actually we are not making a bomb, we are just programming the sequence to defuse a
bomb. How? Well, our bomb has 6 wires (black, red, white, blue, green and yellow) and to defuse
it, we have to cut the wires in a proper order. If we cut the wrong wire, the bomb blows up!
Besides, there’s a timer so, if the time runs out, the bomb blows up too.

Don’t worry if the bomb blows up, you won’t die. The system will reset and you will just lose a
point.

We are going to split you in two teams; Team A will prepare a program that will set up a defusing
sequence and team B will do the same. After that both teams will exchange their bombs and we
will see which team defuses the bomb first.
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Program Explanation

The program to make the bomb is almost done but you will have to program the last details.
Once you open the program, you will have unfold the “Project Tree” until you reach the
program itself.

* ] bomba
I ~oregar dispositive
EEH Dispositivos y redes
* [ PLC_1 [CPU 1214C AC/DCIRly]
[l‘f Configuracién de dispositivos

% Online ydiagnéstico

~ [l Blogues de programa
“"‘ Agregar nuevo blogue
3 Main [OB1]
38 startup [0B100]
3 exits [FC5]
48 GRAFCET[FC1]
& HM [FC4]
48 TIME [FC3]
3 wire_order [FC2]

You will only need to modify 2 sections: The Main Section [OB1] and the GRAFCET [FC1].
DON’T CHANGE ANYTHING ELSE OR THE PROGRAM WON’T WORK.

Just for your information:

Wire_order [FC2]: By writing the colour labels you will choose the wire sequence. (This
program is already done).
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Wrc2
“wire_order”
EN ENO

W0 5

- “green” — wire1_selected
M0 4

- “black” — wire2_selected
MO0

- red” — wire3_selected
WO 1

- “blue” — wire4_selected
W02

- “yellow” — wire5_selected
W03

“white” = wireT_selected

TIME [FC3]: In this FC you will choose the duration of the bomb’s timer, remember to write it
like this: T#3m (3 is the number and m=minutes, or you can put it in s=seconds(T#180s))




Wc3
“TIME"

EM ENO

- T&#3m — Time_to_defuse

HMI [FC4]: This FC is just to control the communication with the HMI. You don’t have to do
anything in this section.

*  Segmento 5: ...

Comentario
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WFCa
“HMI

EN EMNO

DON'T EDIT THE INNER PART OF THE FC, JUST THE INPUTS




Tags that you will use

The tags are already created, here you have their names and directions, you will need
them to make the program

red(M0.0) mm) red wire
white(M0.3)- white wire
black(M0.4) =) black wire
que(MO.l)- blue wire
green(MO0.5) EEE) green wire
yellow(M0.2) =) yellow wire

Stage(MB20) - This stores the stage you are inside the grafcet (the game starts when you
leave Stage 0)

Wirel(Ml0.0)- First wire to cut
Wire2(M10.1)mm) Second wire to cut
Wire3(M10.2) B Third wire to cut
Wire4(M10.3) B Fourth wire to cut
Wire5(M10.4) =) Fifth wire to cut

wireT(M10.5) - If this wire is cut the time splits in half (You won’t need to program with
this tag, because the program is already made in the FC)

remaining_time(MD16) BEE) remaining time (when it reaches zero the bomb Will blow up)
explosion(Q0.0) ) This commands the bomb to blow up

Defused(Q0.1) - This defuses the bomb

Fails(MW22) - Counter of times the bomb has been blown up

Start(M0.6) HEEE) Start button, push it to start the game

ReIoad(MO.7)- When the game end, push it to return to the start




YOUR TASKS:

As we said before, you only have to modify 2 blocks, the Main OB1 block and the
GRAFCET FC1 block. To open them, you just have to double click on them.

In the main OB1:

You will insert the sequence in which the wires must be cut, and the maximum time to
defuse the bomb.

“wire_order”
EM EMO

= wire1_selected

r=— wire?_selected

TT T e yyire3_selected

-— wired_selected

T =— wire5S_selected

— wireT_selected

To enter a colour just double click on the input and type the colour of the wire that you
want.

WFCc2
“wire_order”
EMN ENO
bl | 2 Inire1_selected
<l “black” Bool %O 4 ~
< "blue” Bool MO 1

JEQITTETITO L.

And do the same in the TIME FC.

i3 Segmento 2: ...

WC3
“TIME"

EM EMO
Time_to_defuse

In the GRAFCET [FC1]:

This is where the real challenge start. In this block you will have to program the GRAFCET.
Don’t worry, we will give it to you. All you have to do is convert it to a contact diagram.




We will give you an example: To program this part:

2

=t CTART

I TIMETDLEREE

I

All you have to do is check if the grafcet is in the Stage 0 and if Start is pressed, move to the

Stage 1. It looks like this.

B0 %O 6
Stage "start” MOVE
e | X N
0 IN TMEB20

s QUT] = "Stage

How do we do this? First, insert a new segment:

bomba » PLC 1 [CPU 13

SN

GRAFCET
MNombre

< ~ Input

2 L Aqregar=

< ¥ Output

m

(%)

¥  Segmento 2: ..

Comentaric

Then Enter a Box, choose a comparison, type “Stage” and, finally, the number you want to
compare it with.
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MB20
"Stage”

. HMB20
e
7 ==
- 77 | Byte |
1IN ouTH [2]
Then add an NO contact and type “Start”
?"5:""32':: YMB20 w06
~tage 777> "Stage” ctart”
lov -
| Byte | | Byte | s B o—
0
0

And finally the MOVE box which will move our grafcet to the stage 1.

MOVE
MOVE EN —— EMNC
—EN MO ———— 1— N st QUTI — Sta| =
N i oUm <l “Stage”
And that would be it!
Hans20 MO 6
I-’tagel “start” MOVE
== | 1 IR
| Byte | ] | . EM ENC
0 1] UMB20
s: QUT] =="Stage”

Now you have to program the rest of the GRAFCET!! Can you do it??
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HOW TO SIMULATE THE PROGRAM

To Simulate the Program to test it, click on Configuracion de Dispositivos:

~ [ PLC_1 [CPU 1214C AC/DCIRIy]
i ]]T Configuracién de dispositivos
4/ online y diagnéstico
’—5‘. Bloques de programa
[ Objetos tecnolégicos
Fuentes externas
Q Variables PLC
[ Tipos de datos PLC
|5 Tablas de observacién yforzada per...
[ Backups enline

Rack_0

(52 Traces
D‘Zy Comunicacién OPC UA
(5, Datos de proxy de dispositive

B4 Informacién del programa

Then click here and follow the steps:

Proyecte Edicion Ver Insertar Online Opciones Herramientas Ventana Ayuda

j 3 E Guardar proyecto a ;{ Eg| * :ih m ﬁ Establi

&

d

J— FTRTSar
BC Siemens —x [ targa avanzada X
PLC sin configurar [3IM-1200] Nodos de acceso configurades de "PLC_1"
SIEMENS Dispositivo Tipo de dispositivo  Slot Tipo de interfa  Direccién Subred -
PLET CPU1214CACID.. 1X1 PINIE 192.168.0.1 PNIIE_1
M RUNIS
Il ERROR
H MAINT
Tipo de interfaz PGIPC: ﬁ_FrHIE |"
Interfaz PGIPC:  [R PLCSIM [-|®©
Conexion con interfazisubred: | FRIE_1 |V‘ ®
I i Ea i Primer gateway: | [+] ©
Seleccionar dispositive de destino: Mastrar dispositivos con direcciones idé\ivl
Dispasitivo Tipo de dispositivo | Tipo de interfaz Direccién Dispositivo de de...

3 ——

Parpadear LED

Informacién de estade online:

J General Referencias cruzadg|

= PRIIE Direccion de acceso =

(rierbisaien)

[ Mostrar solo mensajes de error

Cargar ‘ ‘ Cancelar —

@m Mastrar todos los avisos

——




PLC sin configurar [SIM-1200]

SIEME

nens

NS

RUN { STOP
H ERR

H MAl

«Mingdn proyecto=

OR
INT

—

General Referencias cruzad:
@ Mastrar todos los avisos

Informacién de estado online: [ Mostrar solo mensajes de eror
B Busqueds finalizada. 1 dispositivos compatibles encontrados de 1 dispositives accesibles.

Recopilando informacién de dispositivos...

Scanning y consulta de informacién concluidos.

Modos de acceso configurados de "PLC_1"

Dispaositivo Tipo de dispositive | Slot Tipo deinterfa | Direccién Subred o
PLC_1 CPU1214CACID.. 1X1 PNIIE 192.168.0.1 PNIIE_1
Tipo de interfaz PGIPC: ’i_FNiIE |"
Interfaz PGIPC:  [Fll PLCSIM [-©8 @
Conexion con interfazisubred: ‘ PNIE_1 m @
Primer gateway: | [+] ©
Seleccionar dispositivo de destino: ‘ Mostrar dispositivos con direcciones \dérl - |
Dispasitivo Tipo de dispositivo | Tipo de interfaz | Direccién Dispositivo de de... |

Estado | ! | Destino Mensaje Accidn
4 > PLC 1 Listo para operacién de carga. Cargar 'PLC_1"
Madulo simulade  La carga se efectda con un PLC simulado.
» Configuracion de ... Borrar ysustituir datos de sistema en el destino Cargar en dispositive
G » Software Cargar software en dis positivo Cargar con coherencia
ﬁ Librerias de texte  Cargar todos los textos de aviso yde lista de textos en el disposity Carga coherente
<] i 2]

To simulate the HMI, click the same button but first select the HMI

CPUcomman CPU-1200 Simula... PNIE 192.168.0.1 CPUcommon _
= = PNIIE Direccién de acceso =




~ [ HMI_1 [KTP700 Basic PH] L
[l'f Configuracién de dispositivos
4/ Online y diagnéstico
1 Configuracién de runtime
- r‘_|:| Imagenes
' Aoregarimagen
F | Imagen0
» @ Administracién de imaoenes

Proyecto Edicién Ver Insertar ©Online Opciones Herramientas Ventana Ayuda

_’FBH Guardar proyecto a ;{, _i'g :3 X"}t {"if=u_||| [Ll m mrﬁ Establi
[ _ P
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Grafcet

=1 WIRE_T

Time=Time/2

== EXPLOSION

[— DEFUSED

|- WIRE 2 + WIRE 2 + WIRE 4 + WIRE 5 # {remaining_time=0)

o
== START
1 TIMETODEFRUSE
== WIRE 1
2
—t— WIRE 2
— WIRE 3 + WIRE 4 + WIRE 5 + (remaining_time=0)
3
—t— WIRE 2
{— WIRE 4 + WIRE 5 + (remaining_time=0)
4
== WIRE 4 =t WIRE 5 + (remaining_time=0)
5
== WIRE 5
] DEFUSED

7 EXPLOSION

FAILS=FAILS+1
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