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Seat No.

King Mongkut’s University of Technology Thonburi

Midterm examination, 1" Semester, Academic year 2018

Department of Control Systems and Instrumentation Engineering

INC 363 Industrial network and software Automation Engineering
Date:  Monday 8", October 2018 Time: 13:00-16:00
Instructions:

1. There are 2 parts of examquestions in 19 pages.
Part 1: Industrial Automation 4 questions 30 points
Part 2: Industrial Network 6 questions 30 points
2. A P&ID (A3 size) is provided.
3. Permitted:1 engineering calculator
4. NOT Permitted: Textbooks, or notes of any kind
5. Write all your answers in the examination sheet.

Students are not allowed to take examination scripts, answer booklets or any materials out of the examination room. Violation of the rule shall result

in penalty of student receiving a zero in that examination.

Students who are caught cheating in the examination shall be penalized by receiving Fail grade (F) in that subject and is forced to withdraw (W)

from all remaining subjects in the semester. The maximum penalty may include expulsion.

(Asst.Prof.Dr. DiewKoolpiruck )

Examiner (02-470-9096)

This exam has been approved by department of Control system and instrumentation engineering.

9(,1 o{c,aim &9:)1/’7(0

(Asst.Prof.Dr.Ing. SudchaiBoonto)

Head of department



Name - Surname: Student id: Page: 2

Part 1: Industrial Automation System (30 points)

1) Answer the below questions:

ProfitSuite PHD eServer

Engineering Stations SiM G300

Direct Station Direct Station {Optionai Redundanyy  Simulation Noda

Advanced Applications Network

MasterLogic PLC

-nl 2 MatrikonQPC
LS Connectivity
o {FLC,. A, DCE)
Fledd Instruments
1

Source hifplwsw honeywell.Gom
Figure 1.1 System architecture of automation

1.1 From a figure 1.1, identify major components of automation system on the diagram and explain their

functions. (5 points)
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1.2 Analyze the block diagram and explain the control technigue that given based on DCS programming below

(5 points)
L I PID PID A0
{I0_W3 ouUT » N ouT » CAS IN OUT »{CAS_IN (fO_OUT)
L BKCAL_IN IN BKCAL OUT
BKCAL_OUTI—
N |—> BKCAL_IN
(IG_INy OUT

.
RS

—>

Figure 1.2 DCS programming and device interface

Manipulate variable =

!

Primary Process variable

Secondary Process variable

Disturbance =

Block Diagram
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2. From a given P&ID representing the connection of field instruments and controllers, draw ILD
(Instrumentation Loop Diagram) to complete wiring diagrams. (5 points)
TN
Level set point
E ' Tank :
2
® [~ —~ LTh——»{lC Ve — -
A ¢ .
= Level controller |
| |
Flow set point ;
—
|
Flow controller }
|
‘—_‘Q Level control
valve

Pump
Figure 2 P&ID of Cascade control



Name - Surname: Student Id: Page: 6




F1EL0 PROCESS AREA CABLE SPRERDING RODM CEMPUTER 1/0 CADLET CONTROL PRNEL
15
14
DC 24{+} E
b 240112 ES 115¥
M2

o 3 JB 3
FE PREL 20
Q ﬁ'j,[ e, D CaLE-20 GRLE 3 con B oo

L -

_ i

~~~~~ e A o e e g o o e = ME
L A T et Y e Yo ] 15
7 \\/L\f _gj’g “““““ ﬁh;.?:ﬁ . A T e Corig
AT “_—W H -
f : Bofor o b 24
i ! LjBRIS 1L s
i i
' i (FV} i '2““:‘ Sp(),,ls
1 . m — ! 10 SPL ES J15Y
ri’ 1 - ~PB"3 . '{'5" ?ﬁ" ;5- - : : - : pv“) ) 6512
) -
10 EE IBR 4,z = =4 Mool o 2 * PVL)
EJ\; -tk ..Q A WD T o B PREL 20
L an — cor £XT.18
] i Cor)
o i
L ]
B
i
!

‘sWeuINg - sweN

‘Pl juspnis

Now | Date Revlsions By ifon

L00P DIACRAN
JIB Mo, DRAVING No. | REV,

/ :ebey




Name - Surname: Student Id: Page: 8

3. From the previous guestion (No. 2), if an engineer changes the wiring technology by FF-H1 and replaces

controllers by DCS. Draw a new ILD(Instrumentation Loop Diagram) to complete wiring diagrams. (5 points)

Figure 3 Juriction box for Fieldbus connection
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Description:

Conngction spur 1

LED ERR spur 1 {red, short circuit)

LED COM/ERR (communication/diagnostics)
LED PWR (powar)
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T-connector T-CON.3
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4. From the given P&ID (A3), identify input-Output for conventional /0O (4-20 mA) by adding tagname into the

table. (10 points)

Analog input

Analog output

Digital input

Digital output
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Part 2: industrial network (30 points)

5. Explain 7 Layers of OS! in data communication and their examples. (3 points)

Layer Layer name examples
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6. Ethernet TCP/IP protocols are often used in Control Level Network. Explain how connection-oriented and

connectionless services (in Layer 4) work and give examples of their applications. (3 points)
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7. Explain the medium Access Control mechanism of Producer-Consumer. (4 points)
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8. A power meter is connected to the automation network with Modbus ASCII protocol. Measuring variables are stored in
Input Register shown in the below figure with Modbus address ID=5. If a master device is designed to read all variables with the
single command, what is a data frame of command? (5 points)
fibainst
1D =5:F =04
No connection
Alias 00000
R Reserved O ISiave Definition X
1) Reserved o —
2 Reserved: d SlaveID: 5 _j
3 Reseved 0 | Funcion OlpdRegstes v
4 Reserved: 0 Address: {0 4;
Yeltaget i i T
] | et 220; Quantiy: {10 B
& _ ‘Zunetm 3100 View
7 900 Rows ;
: Hide Alias Columns
8 0 @1 G O O g
- N . [1PLC Addresses {Base 1)
- Disploy: Signed v

Function 03 (03hex) Read Holding Registers: Read the binary contents of holding registers in the slave.

Query:The query message specifies the starting register and quantity of registers to be read. Example of a request to read 0...1 (register 40001 to

40002) from slave device 1:

‘Field Name RTU (hex) fAscn Characters
{ o f

éHeader :None E,: (Colon)

H H H

iSiave Address 01 %o 1

§ | i

‘Function 03 03

H H {

‘Starting Address HI 00 00
‘Starting Address LO 00 00

3 H T

;No of Registers Hi :00 10 0

; : —

‘No of Registers Lo 02 02

"Exror Check Lo ca LRC (F A)
/Error Check Hi 0B

Trailer ‘None (CRLF
“Total Bytes '8 7
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Function 04 (04hex) Read Input Registers: Read the binary contents of input registers in the slave.

Query:The query message specifies the starting register and quantity of registers to be read. Example of a request to read 0...1 (register 30001 to

30002) from slave device 1:

[Field Name iEascn Characters
i f

‘Header %: (Colon)

!

;Slave Address gO 1

I

;Function 04 %0

; S ——
{Starting Address HI 00 {0 0
‘Starting Address LO 00 00

H H

iNo of Registers Hi gO 0

by i H

iNo of Registers Lo 02 02

Error Check Lo m §LRC F9
! H 1

‘Error Check Hi CB i

Traler INone ECR LF
;Total Bytes %8 §l7
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Consider 2 methods of control programing in Foundation Fieldbus (FF-H1) devices given by below figures.

Explain operations of Scheduler and Un-scheduler communications by Link Active Scheduler (LAS) and then
compare the control loop operations of both implementations when the controller fails.

(5 points)
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Figure 9.1 Field control
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Figure 9.2 Hybrid control
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10. The below table displays industrial protocol logos with various applications. Answer the questions by filling
the alphabet (a)-(I} with briefly comments only if it is required. (10 points)
,wa) QAFr
DeviceNet- ﬂ”SHKIB i,
interface J1939
(a) (b) (0 (d)

FOUNDATION™

ETHERNET
J » High Speed Ethernet

BACnet

Internationatl

aﬁ;E;$>

0] 9 (k)

(e) (f) (¢)

Fieldbus

Founagariva

COMMUNICATION PROTOCDL

W

Questions

Answers

1% Answer

d
2" Answer

10.1) Which protocol is often used in Building Automation?

(1 points)

10.2) Which protocols support for working in Intrinsic Safety Area?
(2 points)

10.3) Which protocols include Common Industrial Protoco! (CIP) in their protocol?

(2 points)

10.4) Which protocol is used based on Peer to Peer network?

(1 points)

10.5) Which protocol is utilized TCP/IP for realtime data by hardware bypass in

level 2 of the OSi reference model? (1 points)
10.6) Which protocols aredesigned for control network?

(2 points)
10.7) Which protocol is often designed for automotive industry?

(1 points)
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