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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a) Explain the procedure to download the program in CX programmer into PLC.

(5 marks)

(b) Explain the procedure to edit the program on-line.
(5 marks)

Question 2

Answer all the questions below by referring ladder diagram in Figure 1 and layout in

Figure 2 and below.

0.on
|l E—— ; ;
bl SFI(10y [ Shift Register
P]_1 !: 17 Starting word
10
002 2e7 End word
11 :
1
|
1T
1|
1T
L
10
J
11
|
10
P
1|
| s
LI v
i 2

Figure 1. Incomplete Ladder diagram
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(a) Based on Figure 1, define the function of 0.00, 0.02 and P_1s.
(3 marks)

(b) Define the Ending Word of this Shift Register by referring the Figure 1.
(2 marks)

(c) Complete and redraw the Ladder diagram in Figure 1 by referring the running light
layout shows In Figure 2 . The sequence of the process is shows in Tables 1 and
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Figure 2 : Running light Layout (L1 - L20 : lamp)
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Table 1 : Sequence Process

—

Output Activate (Lamp will ON)

L1 AND L6

L2 AND L7

L3 AND L8

L4 AND L9

L5 AND L10

L11 AND L16

L12 AND L17

L13 AND L18

L14 AND L19

o|lo|~Nlo|lalslwN—|o|D

L15 AND L20

Table 2 :Output List

CONFIDENTIAL

Output Address Output Address
L1 10000 L11 10010
L2 10001 L12 10011
£E3 10002 L13 10012
L4 10003 L14 10013
5 10004 L15 10014
L6 10005 L16 10015
L7 10006 L17 10100
L8 10007 L18 10101
L9 10008 L19 10102
L10 10009 L20 10103

Question 3

(a) Design a simple ladder diagram to calculate the following arithmetic instruction:

Y =108BcD + (78cD - X)

and DM105 will use as variable x

(8 marks)

(All the numbers and values are in BCD format)
Where DM100 will be use as variable Y

(b) By using MOVE instructions, change the variable x to value 108cp

(c) © What will be the value in DM100.

FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2
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(2 marks)

Question 4

A PLC CQM1H has been chosen to control the boiling system, in order to deal with the
analog processing control an Analog Inner Board MAB42 which it consist of 4 channels of
analog inputs and 2 channels of analog outputs.

The setting for analog inputs channels in DM6611 is shown in Figure 3

pmee11 = 0/8 /D8

Figure 3 : Setting result

Refer to Appendix 3, determine the address of the analog sensors in the PLC register and

what type of signal injected into this channel.

(10 marks)

Question 5

An input module in Figure 4 which is connected to a Temperature transducer, has an A/D
with a 12-bit resolution. The Temperature transducer receives a valid signal from the
process from 0 to 100 °C , The analog input module accepts a 0 -10Vdc Unipolar signal

range converts it to a range of 0 - 4095 counts.

9® @0 0000000000000 000000000000002006 0 00

Sensor and transmitter in one unit

TEMPERATURE
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INPUT
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®

© 9900000000000 0200009000000000 1 0008

Temp range Voltage Counts
0to 100 °C 0to 10V 0-4095

Figure 4: Transformation of an analog signal into a binary or BCD value
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Answer all the question based on Figure 4.

(a) Tabulate the relationship between temperature, input voltage and counts

(6 marks)
(b) Find the equivalent voltage change for each count change.

(3 marks)
(c) Find the equivalent voltage change per degree celsius change.

(3 marks)

FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO questions only.

Please use the answer booklet provided.

Question 6

Maintaining tank water level

W

PV

Set Point

Output
p 05

~TA
1 |
1

Figure 5: Single loop tank water level system

A water level system of a tank consists of:

Pressure sensor (PV) to measure the level of the water in the tank. This sensor
operates at 0-20mA range giving a variation of 0% to 100% of water level in the tank.
Two discrete valves, Qg at the inlet and Qg at the outlet.

An Omron PLC CQM1H cpub1 with the Analog Input/Output card MAB42. (refer
appendix 1,2,3,4)

Operation:

The Set Point (SP) of the level will be given by the operator in the range of 20% to
80% of the water level.
During the operation:
o If the value of PV is less than SP, the Outlet valve Qg will close and the inlet
valve Qg will open.
o If the value of PV is greater than or equal with SP, the outlet valve will open
and the inlet valve will close.

The inlet valve QE and outlet valve QS may also be controlled manually.

FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2 6
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(@) The pressure sensor is connected to the analog input channel 1, state the address
of the PLC register associated.
(2 marks)
(b) Complete the Table 3 below. (You have to redraw the complete table in your
answer booklet)
(5 marks)

Table 3: Data Conversion table

Water level (%) Output Transducer (mA) 12 bits data convertered
(decimal)
0 0
20
40
N 60
80
N 100 20
(c) Draw a curve water level (%) versus Output transducer (mA) where the equation of
the curve is Y = mX +C. Find the value of m and C.
(5 marks)
(d) Design the ladder where the value read from the analog input channel 1 is

compared to the value OE65ex. If the read value is greater than 0E65,., then output
10001 will energize. If the read value is less than or equal to 0E65,ex then output
10002 will energize.

(5 marks)

(e) The Output (10001 and 10002) will ON when the water is reached in certain level.

Calculate the percentage of water level when the two outputs is ON

(3 marks)

FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2
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Question 7

Weighing system in Charcoal Factory
In a charcoal factory, a conveyor system is used as transferring system of the charcoal
from warehouse A to warehouse B with 3 different speeds depending how much the

weight of the charcoal on the conveyor.

WAREHOUSE

A WAREHOUSE

B

conveyor

Figure 6 - Transferring charcoals from Warehouse A to Warehouse B
The three different speeds of the conveyor will be set in the programs with 3 different values

of register IR237. This value will be sent to Analog Output channel via Analog Output Card.
The data will be converting by the Analog Output Card, within a range of 0-10Vdc.

OWcie to 0V

Motor
Internal Analog e
1 R?:%'fm — | Output | —— |Imverter| —— [ U e o 1000
237 card I !
D000y 10 07FFrey OHz to B0HZ

Figure 7 - Data conversion from PLC to the motor

These 0-10Vdc values will be sent to an Inverter which connected to a 3® motor. The
Inverter will convert the frequencies of the 3® supply. The Inverter can convert 0-10Vdc to

frequencies values of OHz minimum until 50Hz maximum. this means that the motor will stop

at 0 Hz and at run in maximum speed at 50 Hz.
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(a)

What are the values in the register IR237, if the conveyor run at 750rpm, 500rpm
and 200rpm. (3 marks)

Complete the table below. (you have to complete and redraw the table below in

your answer booklet) (7 marks)

Table 4: Data Conversion table

Value in IR237 Voltage at the Value in Motor Speed
(Hexadecimal) output of analog frequency (Hz) (Rpm)
card (Vdc)
0000 0 0
100
200
300
400
500
600
700
800
900
10 1000

(c) Create the ladder diagram based on the following statement
» The data in Data memory area DMO will always be transfered to Analog output
channel 2 IR237. (2 marks)
» Ifinternal bit 01603 is on, the value for speed 200rpm will be transfer to DMO. -
(2 marks)
e If internal bit 01604 is on, the value for speed 75000rpm will be transfer to DMO.
(2 marks)
(d) Draw a curve represent frequency (Hz) vs speed (rpm).Find the equation of the
curve. (4 marks)
FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2 9
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Question 8

Figure 8 : Parking Lot

Arithmetic Function is used to keep track of the number of vehicles in a parking lot. The
parking lot has a capacity of 250 places. As vehicles enter the lot through an entrance
gate, the gate will open when sensor 1 detect the vehicle and closed when sensor 2
detected. The ADDITIONAL function (ADD) will counts up (detected by a sensor2). As
vehicles exit the lot through an exit gate, the SUBTRACTION function (SUB) will
subtract the total of the vehicles in a parking lot (detected by a sensor3). When the lot is

full a sign at the entrance gate turns on indicating the lot is full (using red indicator light).

Table 5 : PLC Input list

Inputs PLE Descriptions

symbol Address ) e —

S1 00001 Detect vehicle for entrance gate opening and calculate the

B number of vehicle ) B

1 82 00002 Detect vehicle for entrance gate closing. B N

S3 00003 Detect vehicles exit from parking lot

RST 1 00004 Reset button

Table 6 : PLC Output list

QLIS PLt Descriptions

symbol Address
' Km1 10000 | Entrance gate ) ) !
L1, 110001 | FULL indicator lamp.

FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2 10
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Answer these questions based on Figure 8:
(a) Draw the PLC input and Output wiring. (3 marks)

(b) Design the ladder diagram for the system by following the requirements below.

01600 will ON for one Scan Cycle when sensor 1 detect the vehicle
(1 mark)

01700 will ON for one Scan Cycle when sensor 2 detect the vehicle
(1 mark)

Gate will open and close when Vehicle entering the parking lot

(Detected by sensor 1 and sensor 2)

(3 marks)
Counting the vehicles using ADDITIONAL function.

(3 marks)
FULL indicator light will ON when total of vehicles is equal or more
than 250. (3 marks)

01800 will ON for one Scan Cycle when sensor 3 detect thé vehicle

(1 mark)
Sensor 3 detects the vehicle exit, and subtracts the total number of
vehicle in the Parking lot.

(3marks)
Reset Push button will initialize the value of the vehicle in parking lot to
zero.

(2 marks)

END OF QUESTION

FAD 30502 PROGRAMMABLE LOGIC CONTROLLER 2 11
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APPENDIX 1

Analog I'O Board . Section 2-5

Related PC Setup Settings  None

2-5 Analog /O Board
2-5-1  Model

Name Model Specifications
Analog ¥O Board COM1E-MAB42 4 analog inputs (-10t0 =10V, B ta &
%o 0o 20 mA; separaie sighal range
for each point)
2 anglog outputs (—10 o +10Y. G in
20 mA; separate signal rangs for
each point}

2-5-2 Function
The Analog 1’0 Board is an Inner Board featuring four analeg inputs and two
analog outputs.
The signal ranges that can be used fur 2ach of the four analog input points are
-10to +10V, Oto 5, and 0 1o 20 mA. A separate range is set for each point.
The settings in DM 6611 determine the signal rangss.
The signal ranges that can be used for each of the twix analog output poinis
are =10 to +10% and 0 to 20 mA_ A separate signal range can be selected for
each point The settings in DM 5511 determine the signal range.

/

i
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i =] l i
i

i

31\ §

R
®

2-5-3 System Configuration

T
b1

Four zralog ingut points Two analog oculowt poonts
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APPENDIX 2
Analeg I'0 Board Section 8.5

Analeg Output The putput signal connections 1o TH2 depend on whether the cutput signals are
Connections vollsge cutputs or current outputs. The following diagrams show the oomrest wir-
ing in ssch case.
wattags Quiputs currert Ouiputs
(—iote +10 W) 10 ta 20 ma)
soaioy v0 SoaT Anaiog U0 Boanm
al i T
PlaMo. . e | Fir N,
s s o W LRFE SR
¢ el B : HE I SnA0E oL 2 -
if L¥L 4 : : E : , §
(¥4 bt b s4 7 . o oy | [ERTEES Y.
(R " s ((A’MU?E‘JL»JL;( § Wi
S 2 |
8-5-8 Specifications
ltem Specifications
Marre Analog VT Board
Model number COMIH-AB42
Applizable CPU Unit COAMIB-CPUSYBY

CoM1B-series in
1 Baosrd i

iright sz}

4 mpads (Refer fo Anslog Inputs below

2 gutpuls {Refer o Anaiog Owtouls teow for 2 detz s

Eetween npute and FC: Phots
Bebween nputs: Mo solaton

ndicabors on front pane

s N and CW2 (Co
prowded 35 standard scoessor

SN DT 40 mA max

25 N0« 107 pmy oW v H = Iy
100 g max

Cockels
Hoods:

DTEE!

D-1501 {DMRON ¢ 2
AWZE-1EN (OMRIM » 2
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Analog LD Board

Section 2-5

Relevant Bits

Bits Used by | Board in Slot 2

Wiord Bits Name Function
R 232 DOt 15 Anziog input 1 converisd The cenveried value from sach input from the Analeg FD
value Board is stored az & 4-digit Hex esch oycle.
= = = T - 3y FEC3 to OFFFF Hex
iR 233 D018 Analag input 2 converied 10t0 +13V: el AN LS
’ i 0t 10 000D to OFFF Hex
—— = = — - - Dw5Wilite2Dmsa: DODD o OFFF Hex
R 233 Do 1S Anziog input 3 converied
walue
IR 235 Dl 18 Anziog input 4 comeried
wElue
iR 236 00t 15 Anziog output T esttng The setting of 2ach cutput from the Analog A2 Bosd s stared
{Feas sach oyole )
iR 237 Do 13 Snziog output 2 = 500 to O7FF Hex
B D 20ma: D000 to OVFF Hex

SR Area Flags

Word Bit Function
ERZE4 |1E Irner Bosrd Error Flag
AR Area Flags

Word Bits Function

AR T4 DEw s

Errer codes for inner
Board in sict 2

Relevant PT Setup Settings

nput 2 oo
input 3 oput
nput 4 noul

‘Mo Bits Function
DR B 001w o7 input 1 oz signal rangs

signal
signal ¢

D020 ma a=
ninall

disfinguis~22 by the zon-

0a

input 1 usage selestion

0o

input 2 usage selection

10

Analog iInput 2 usage selection

i1

Anaing input ¢ ssage selection

= gee of nen-use of 8/7 conversion for

1230 15

Mot usad, (Fixed st 00

Mote The lzvel of the analog outout signal:
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APPENDIX 4

2-5-6 Specifications

Analog Inputs: Input Data and Converted Values

~-10to 410V

Converted valua
{12-hit b::mw tlata)
i

Oto+10V

Canverted valus
{12-bit binary data)
3

O7FF Hesp -~~~ - . CFFF Hox
000 Mo | . . _ ;
. OCQ”‘ ¥ ]
—10V 5V hax ] Z ; 0800 Hex
; , ov - ™ Analog input signal
. +5Y 10V
= FCOD Hex
A0 He Y vax I : . e ) )
FBOQ Hoa A5t . - " Analag input signal
av 5Y 10
Do 5V er0to 20 mA
Corverted value
i1 %—bit Binary data)
GFFF Hoxé s s v s ssvomesmconcnnnnn
O30 Pax : . BETR i Hiana
L . T Analog inguat signa
(Y 2EW sy A 8
ma 10 ma 20 ma

Analog Outputs: Settings and Cutput Data
=10t iV 0 to 20 mA

Analog output sigral Analog output signal

F
IR EA A4 e EORHE DA
+E5Y i ;
et £Lno : x
Hay Hox 0Y . N ;
: T > Setting (12-bi VR # = ¢ S s o o
000 0450 p3PE Eset(tmg dnt )bn 1 mA)
Hax  Hex e inary data)
5
vvvvv "“;7 \,‘," 0 5 oo B o e
0 mﬁmm 5400 PP Setting 11 1-hit
Heex Hex =3

analiog outpu?
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