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ABSTRACT

This project presents a technique to implement a control employing Harmonas-DEO
distributed control system (DCS) for 100-ton steam boilers installed in a sugar factory. The function
block diagrams are created by using RTC Editor to control the drum liquid level, furnace bagasse
feeding, furnace pressure, fan operations, and damper positions. The operator graphics are also
created by using Window Maker to monitor the boiler operations. The simulation results by using
RTC Runtime verify that the created function block diagrams can operate correctly for controlling
the boilers operations at desired conditions. In addition, the simulation results by using the
Harmonas-DEO system also confirm that the created operator graphics can display the specified

process variables as well as notify the specified alarm conditions.

Keywords: Boiler Control, Harmonas-DEQ, Sugar Factory
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2.4.2 Controller DCS Harmonas - DEO 34 DOPC 111 [9]
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51% 2.14 Distributed /O Module

u

A13197 2.1 U521ANUD Distributes /O Module

Module type | Number of I/O Point per module

High lever analog input module 16
Low level input module (16
RTD input module 16

Digital input module , 32

Digital sink-input m;lﬁem l 32

Digital input mod;liei w1th SOE 32 \ &
Pulse input mo_(;l;l-le 4[5 \ 8” 5 ¥ -
Pulse sink inp;lt l‘;l;)dl;lé 3 8.” -
Analog outp-;l_t moduleﬂw 7 4 16 7
Digital output ﬁlodule - 32 :

Relay digita_l l.)uutput module ”; 16
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2.5.1 Jsunsu RTC Editor
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M1 2.2 Wedgunsalin 1y

Name ; Description
| Container i Create Container Parts
| Lin;c \ N S 9 7 Connect l;araltl_etel'_.’p01;t_L_1|_1k_ I :
Lar \\ 2 MO Cre;;};n;]o; putPats
A0 T 22 Y%, A U aclfos R Pars
| DI \\ ¢ LN A CreateJ]A):gultal Input Parts '/ 7
| DO A\N¢ O _. Create_D_l_gltal Outpu_t}’arts_ i
: REGPV AN | Create Regulatety PV;’a;ts
REGCTL N — j C;eate ;{egula;t‘y_Control Parts
- LOGIC ' CreateiLogic Parts
| FLAG | .. Create Flag Parts |
: NUMERIC e Create Numerlc Parts
ALGO(LOG)- - ' Create ALGO(LOG) Parts
| CONNECT(LOG) © Create CONNECT(LOG) Parts
: GATEWAY(LCC; - N ! Create GATEWAY(LOG) Parts
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®  J/O Point Parts
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Figure 4-2. I/O Point Parts

311 2.18 /O Point Parts

®  Control Point Parts
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2.5.2 1J5un53 RTC Runtime
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Editor
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Clck (o sslect an RTC Part, or drag 1o Select muttplé RTC Parts

31 2.20 RTC Runtime

2.5.3 1151051 Wonderware InTouch (Window Maker / Window Viewer)
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3.2.2 eAmsIudIvvesgunsainly
flumsimuagilasandesldineiivai 1 1¥lunsdredeniiglnsaloz lsthein 16

vinsind 11 1ug Cabinet

M15147 3.1 BOM

Item | Description Model Vendor QTY.
1 Analog Input Module (Non-Redundant) HD-CHAPS00 Azbil 3
2 Analog Output Module (Non-Redundant) HD‘:CAOPSWOO Azbil 1
3  Digital Input Module (Non-Redundant) HD-CDIPS00 Azbil 2
4 Digital Output Module (Non-Redundant) HD-DOPS00 Azbil 1
5 FX-bus Electric Repeater Set (Controller Side) | HD-CRTXP00 Azbil 1
) 6 | FX-bus Electric Repeater Set (Remr:;;: Side) HD-CRTXPI1 Azbil 1
T FX-bus Electric Repeater Set (30m) HD-CEXC30 Azbil ""‘”"“I“
8 X-bus Module Cable (For 8 Modules) HD-CXCBO08 Azbil |
9 | X-bus Module Cable Connection 2M HD-CXBEO2 Azbil 2

3.2.3 enasIHaIHYeIMINKUA 1’0

13911 /O Assignment (WA 1A Module Triuazoglu Slot 1in11ns 1{1pe91nea
Vv 1
DOPC III WU 315 e apLd17 1 Module 1811059 120 Module 398095013 favualinsu

1 4 (73 =y =) 3
1 1m319 Module 111 liud1i1 wistlesdumsifannufanaiaiu

M15191 3.2 1/O Assignmient

1/0 Assignment
No. Tag name Slot Number
1 LT 501
2 FT 501
3 FT 502
31
4 PT 501
5 PT :502
6 PT 503
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I/O Assignment

No. Tag name Slot Number

7 PT 504

8 PT 505

9 PT 506

10 TT 501

11 TT 502 35
12 TT 503

13 TT 504

14 T S05

15 TT 506

16 LT 601

17 FT 601

18 FT 602

19 PT 601

20 PT 602

21 PT 603

22 PT 604

23 PT 605

32

24 PT 606

25 PT 601

26 TT 602

27 TT 603

28 TT 604

29 TT 605

30 TT 606

31 PT POl

32 FDF CT 101

33 IDF CT 101 33
34 FDF CT 201
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I/O Assignment

No. Tag name Slot Number
35 IDF _CT 201

36 FDF CT 301

37 IDF_CT 301

38 FDF CT 401

39 IDF_CT 401

40 FDF CT 501

41 IDF*C;;;(HH 33
42 F[;%_CT_GOI

43 IDF CT 601

44 FDE_CT 701

45 IDF CT 701

46 PLg 130

47 PT13502

48 LCV 501

49 PCV_501

50 DU 501

51 . m]StJ_S 02

52 INV 501

53 INV_502

54 INV_503

55 INV_504 34
56 INV_505

57 INV_506

58 LCV_601

59 PCV_601

60 DU 601

61 DU 602

62 INV_601
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I/O Assignment

No. Tag name Slot Number
63 INV 602
64 INV_603
65 INV 604
66 INV_605
35
67 INV_606
68 PCV_13 01
69 PCV_13 P
M 70 PGV 45 03
71 MDU 501
72 MDU 502
73 MBG 501
74 MBG 502
75 MBG 503
76 MBG 504
77 MBG 505
78 MBG 506
- 36
79 MDU 601
80 MDU 602
81 MBG 601
82 MBG_602
83 MBG 603
84 MBG 604
85 MBG_605
86 MBG 606
87 LSO 501
88 LSO 502
38
89 PSO 501
90 PSO 502
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1/0 Assignment

No. Tag name Slot Number
91 PSO_503
92 LSO _601
93 LSO_602
38

94 PSO 601
95 PSO_602

PSO 603

96

d o o
3.2.4 AMSTUAIMVBIMI BN U 1/0 S 5UszUUAINNN

A15%1 1O List 1o 11011 ua Tag 19 Point T T1l5un51 RTC Editor taziit 11141y

M51U8Y Wiring Diagram §1115UN15A9A18910 Module 1§39 Terminal t1a2@891n Terminal

11163 Device 7 Field ldotnignaas

M19199 3.3 1/O List

/O List
No. Tag name Description Point type
1 LT 501 Drum Level Boiler Al
2 FT 501 Feed water Flow Boiler Al
3 FT 502 Steam Flow Boiler Al
4 PT 501 Steam Pressure Boiler Al
5 PT_502 Furnace Pressure Boiler Al
6 PT 503 A/H Inlet air Pressure Boiler Al
7 PT 504 Under Grate air Pressure Boiler Al
8 PT 505 Boiler outlet gas Pressure Boiler Al
9 PT 506 D/C outlet gas Pressure Boiler Al
10 TT 501 Temp A/H inlet air Boiler Al
11 TT 502 Temp Boiler outlet gas Boiler Al
12 TT 503 Temp A/H inlet gas Boiler Al
13 TT 504 Temp Feed water Flow Boiler Al
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I/0 List

No. Tag name Description Point type
14 TT 505 Temp S/H outlet steam Boiler Al
15 TT 506 Temp econo inlet water Boiler Al
16 LT 601 Drum Level Boiler Al
17 FT 601 Feed water Flow Boiler Al
18 FT 602 Steam Flow Boiler Al
19 PT 601 Steam Pressure Boiler Al
20 PT 602 Furnace Pressure Boiler Al
21 PT 603 A/H Inlet air Pressure Boiler Al
22 PT 604 Under Grate air Pressure Boiler Al
23 PT 605 Boiler outlet gas Pressure Boiler Al

‘ 24 PT_606 D/C outlet gas Pressure Boiler Al
25 PT 601 Temp A/H inlet air Boiler Al
26 TT 602 Temp Boiler outlet gas Boiler Al
27 TT 603 Temp A/H inlet gas Boiler Al
28 TT 604 Temp Feed water Flow Boiler Al
29 TT 605 Temp S/H outlet steam Boiler Al
30 TT_606 Temp econo inlet water Boiler Al
31 ER, PO Pressure Feed water Al

32 FDF GINLOL Motor Current (FDF) Al
33 IDF_CT_101 Motor Current (IDF) Al
34 FDF CT 201 Motor Current (FDF) Al
35 IDF CT 201 Motor Current (IDF) Al
36 FDF_CT_301 Motor Current (FDF) Al
37 IDF CT 301 Motor Current (IDF) Al
38 FDF CT 401 Motor Current (FDF) Al
39 IDF_CT_401 Motor Current (IDF) Al
40 FDF CT 501 Motor Current (FDF) Al
41 IDF CT 501 Motor Current (IDF) Al
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I/O List

No. Tag name Description Point type
42 FDF CT 601 Motor Current (FDF) Al
43 IDF _CT 601 Motor Current (IDF) Al
A4 FDE_CT 701 Motor Current (FDF) Al
45 IDF CT 701 Motor Current (IDF) Al
46 ET 13 01 Steam Exhaust Pressure Al
47 PT 13 (02 Steam Exhaust Pressure Al
48 LCV_501 Feed Water Control Valve AO
49 PCV 501 Steam Pressure Boiler AO
50 DU 501 Ratio Setter Boiler (FDF) AO
51 DU 502 Furnace Pressure Boiler (IDF) AO
52 INV_501 7 Bagasse Feeder No.1 AO
53 INV_SOZ Bagasse Feeder No.2 AO
54 INV 503 Bagasse Feeder No.3 AO
55 INV_504 Bagasse Feeder No.4 AO
56 INV 505 Bagasse Feeder No.5 AO
57 INV 506 Bagasse Feeder No.6 AO
58 LCV 601 Feed Water Control Valve AO
59 PCV_601 Steam Preséure Boiler AO
60 DU 601 Ratio Setter Boiler (FDF) AO
61 DU 602 Furnace Pressure Boiler (IDF) AO
62 INV_601 Bagasse Feeder No.1 AO
63 INV 602 Bagasse Feeder No.2 AO
64 INV_603 Bagasse Feeder No.3 AO
65 INV_604 Bagasse Feeder No.4 AO
66 INV_605 Bagasse Feeder No.5 AO
67 INV_606 Bagasse Feeder No.6 AO
68 PCV 13 01 Steam Exhaust Pressure Control Valve 12 No.1 AO
69 PCV_13 02 Steam Exhaust Pressure Control Valve 12 No.2 AO
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I/0 List

No. Tag name Description Point type
70 PCV _13 03 Steam Exhaust Pressure Control Valve 8 No.3 AO
71 MDU 501 Ratio Setter Boiler (FDF) DI
72 MDU 502 Furnace Pressure Boiler (IDF) DI
73 MBG 501 Bagasse Feeder No.1 DI
74 MBG 502 Bagasse Feeder No.2 DI
75 MBG 503 Bagasse Feeder No.3 DI
76 MBG 504 Bagasse Feeder No.4 DI
77 MBG 505 -Bagasse Feeder No.5 “ DI
78 MBG 506 Bagasse Feeder No.6 DI
79 MDU 601 Ra;[io Setter Boiler (FDF) DI
80 MDU 602 Furnace Pressure Boiler (IDF) DI
81 MBG 601 Bagasse Feeder No.1 DI
82 MBG 602 Bagasse Feeder No.2 DI
83 MBG 603 Bagasse Feeder No.3 DI
84 MBG_ 604 Bagasse Feeder No.4 DI
85 MBG_605 Bagasse Feeder No.5 DI
86 MBG 606 Bagasse Feeder No.6 DI
87 LSO 501 Drum Level LL DO
88 LSO 502 Drum Level HI DO
89 PSO 501 Steam Pressure HI DO
920 PSO_502 Instrument Air Pressure LO DO
91 PSO 503 Inlet water Pressure LO DO
92 LSO 601 Drum Level LL DO
93 LSO 602 Drum Level HI DO
94 PSO 601 Steam Pressure HI DO
95 PSO 602 Instrument Air Pressure LO DO
96 PSO_603 Inlet water Pressure LO DO
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