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ABSTRACT

This report is intended to present the process of SCADA system for coal-fired
power plant in which the thermal power plant is designed to produce electrical energy
and steam for paper mill. By using SCADA system for controlling and monitoring devices
status from the design of the board layout and control box. Operation is controlled by
programmable logic controller modeled SIEMENS S7-1500. Programming is created by
using TIA Portal V14 for control motor and control valve, provide three control mode:
manual, open-loop control and close-loop control. The human machine interface is
designed for control, show parameters and status of werk required to monitor
problems that may cause damage and false alarms of the device by using SIMATIC

WinCC.
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2.3.1.2 Switch
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2.3.1.6 Digital input module (DI)
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AW 2.19 DI 32x24VDC BA module

2.3.1.7 Digital output module (DQ)
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AR 2.24 DQ 32x24VDC/0.5 BA

2.3.1.8 Analog input module (Al)
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AT 2.26 Al 8xU/I/RTD/TC ST

2.3.1.9 Analog output module AQ

Junegauuukeurdaniordnniiiuauaiunsalifivesddedyayrnniuau iy
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-
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AN 2.28 AQ 8xU/I HS
2.3.1.10 Relays

4 ‘ ) a sad7 v ol a & A ' 7]
3188 (Relay) aunsal8idnnsedndiivimiiiduainddnisasviononsas loald
wiwdnlwin Teeldvannisvesudwdnlaii agvinudesnisanelwluaiusvusyinliin

a ‘J 1=l 1 o vV a | o v Pl L3 a L3 :J} 1o
295@a WelidinssglnazvinbiiAnaastaviligunsallwihildsiadiduainduulaivinay

T 2.29 Coupling relay slim

2.3.1.11 PROFINET

' o = .d’ a al
PROFINET #91191AR1791 “Process field net” d45zuunisdsanswuvlusiidn 3

[

singufiddgananssuunisdearsuuudinesida (Ethernet) u19asus 138031 LAN (Local
area network) #3@ TCP/IP Network szuulusflidagneanuuuii e azdrluldlusiu
aaamnssy At uigndudedddszuudmesidafieonuuuniag NiiavdIns Uy

gnamnTI F9gniendy “Industrial Ethernet”
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Engineering  Controller HMI
syste

Distributed
110

1WA 2.30 sULUUlASI LU PROFINET

& ez
2.3.2 gunsalnugiuvesszuulsslniidiuiu
2.3.2.1 gUn3aiMINTIIAANAY DUNH N15iva LazsyAuLn

Aa0ei9gUnsai Differential Pressure Transmitter Wugunsaliaausuuaneiedl

nsldaunuegnTeeIslunsinsyavreamailuds lagareuatlanAINgUeumadn

| b

1570 Tagnialuani HP (High Pressure) vesgunsalazgnaeagivansasdiuiigauoad

L

b

1 o "

4 = 1 3 dd . [}
(Lower Nozzle) #agm1u LP (Low Pressure) ¥3aauniinnuauain azgnaesdnunnaniu

g9gavasns (Upper Nozzle) Tneaiu LP 9ldifugndnede dsuupuauiiinduiniu LP

wgadiAANAUTIANogAaBALIAT N1SYIATINAUAIY LP THTlAAW

mwf"i 2.31 Differential Pressure Transmitter
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2.3.2.2 gunsafiifiuaineslui
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MWA 2.32 wannsved Cooling Tower

ala

2.3.2.3 aunsamilauiesinas

savgvgUnsal Boiler Feed Water Pump isuvnanagaamnssuasiividesiy 14idu
v o @’ v $ 7 1 = v q’l - o A 1 oo
AUNIAIBIAMUSDULNNTYUIUNSHAR gzt Lainaawaltinanuseun laaewmlinu
'0’ L sg; 2 = I o U =}’ 2/ !Jy g :i' 1 i
unlnsaudundamandule TunssuiunisasnaniilasfosldUuininiunsyuiunis Softening
W et guilesiy dldurvnunani Wy viedszun 1udu dniugungiveainazedi

Uszann 30-35 asrwaded 1imnudousudnfondulotfiussiunigg

Al 2.33 Boiler Feed Water Pump
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2.3.2.4 AaUlN3a1a9

freg1egunsal aeulnsannds Wugunsalfigniuiad oudomdsainaisueniiie
Usuasusnsnisivavesvadivaluszuunismugunssuaumsinunis Mdeuau
Usznousae #2918 waznUnsaiid eusadua undadunalanianseedu (Actuator
Mechanism) a1113aLUA suuvasiumswesd udaunruaunisiug (Flow controlling

element) MeludrndmTemunipdundnudyyanlasuanssuuauny

A 2.34 paRUsenau Control Valve
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2.4 YanawISMNe909

2.4.1 Wswnsu TIA Portal V14

Totally Integrated Automation Portal 158 TIA Portal usensuasuszanddmsu
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N

Conligue & device
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technology objects
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AW 2.35 dhagslusunsy TIA Portal Vid
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Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(®) Use the following IP address:
IP address: | 192.168. 9 .89 |
Subnet mask: [[255.255.255. 0 |

Default gateway: i_ﬂ___ . —l

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: DAA __jl
Altermate DS server: F e N

[[]validate settings upon exit ‘ Advanced... |

= o W
AW 3.15 Amua Address Tviagluiuseniu
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o al

o o 4 1 L &‘ 8 }23 =3 o Y =Y 173
waeanviams@iouss PLC Auldsunsuiliowiuuds Faigaiunulufianmnmingy
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3.2 dauvaslusunsulunisaruaunisvineu

3.2.1 AnwdrulTEnauveesTuy

luprseenuuulusunsumIvAuszuudinsvinugunsal Yuagdesd@nudiuseneu
98955 UU 31UIU I/O List ¥pasguunaulnd 1/0O List a¢l5U79 WaLinn1sANYINSEUIUNIS

nuvesgunsalfeuiiivannisinnuetnls

d@1uv94 Digital Input Wag Digital Output

DESCRIPTION 10|10 cann| o TAG rance | unir | SONAL - oap e NAME| GRAPHIC NAME
TYPE TYPE
MCC _[MAIN CONTROL CENTER [ Creuit Ereaker Close ol 00 Contactln
1600 4 Overload Trip [2] 01 Contact In
R R TR § VW7D Gt
Fun ol 03 Contact in
37K Duerload Trip ol 04 Contact In
Remote SW o 05 Contact In
PLC Start-Stop 0o 00| Contact Out
Contact In
Fun D 07 | Contact In
BEW Overload Trip 7] 10 Contactin
Remote S\ ] 1 Contactin
PLC Start-Stop Do o1 Contact Out
Contactin
Fun ] 13 Contactin
BKW Overload Trip ol N Contactin
Remote SW ] 15 Contactin
PLC Stait-Stop Do 02 Contact Out
Contact In
Overload Trip 7] 17 ContactIn
KW Remote S\ ol 20 Contact In
PLC Start-Stop Do 03 | Contact Out

AT 3.17 1/O List Digital

AT 3.7 9wy /O List dansvueinesvi duvesg Unsalfitege 1

o o s A s a/
Induced Draft Fan L@UWﬂﬁNﬂWMSUIﬁUﬂW?%ﬂB’]ﬂ’]ﬂ'ﬂ’aﬂﬁﬂﬂLGHLN']LWE)“UBQFIUIUHT??{UW]U

Mely

o

@174 Analog Input wag Analog Output agtdumsaswas sudygawuulniley

ﬁ@gﬁBQLLUU A9 WUUAMTIAUL 0-10 Thad uay 4-20 dadueud LaziinsiAuavaasiuy Ao

2 Wire gz 4 Wire

1) nsAakuy 2 Wire

[ o

Wunseelagldaneifivs 2 1du Feanendaludgygia Output v Transmitter wag
a1enilavea Power Supply @1115Udn81d 8995818 nnsetindanglu Signal Transmitter
Output Signal ¥8¢ Transmitter wuutiJudyyiu 4-20mA iy Tofivad Transmitter

fananaztslunsuseudnanslunisine
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2) NSABWUU 4 Wire

Junsdelaeldaedyin 2 1du uavans Power Supply 8n 2 iduneniu

. 5 % P )
Output U89 4-Wire Signal Transmitter :JvmnL"ﬂuarggmmmmﬁlvﬂﬁwmmgm eyt
wsenulviuInsgIu deyeyras Output vee 4-Wire Signal Transmitter i udyey e

nszualniiunnsgu wardyauusesulnihunnsgiu dygrmazunndiany

DC. Power Supply
Sensor ___ i 4-20 mA '“- a

2- Wire
Signal Transmittor | Output

n
Sensor Y 420mA +
4. Wire LOAD
Signal Transmitter Output
b
Power Supply
LOAD

o | i g
AN 3.18 N1TRaLuy 2 Wire way 4 Wire

TAG NAME DESCRIPTION “'gE c.\':n WO TAG | RANGE | UNIT | SIGNAL TYPE | CABLENAME |  Note
PT-842 |Main Steam Pressure Al 0o Analog 4-20 mA f 2 wire
PT-841 Turbine Bﬂyppu Pressure . A{ I 9 I = Analog 4-20 mA y N . 2_w:ra )
PT-541 (Dearator Pressure A [ 02 Analog 4-20 mA 2 wire

~ PT-142 " |Boiler steam drum Pressure . 4 A,N r D 3 | ~ Analog 4-20 mA ) _2vme
PT-143 |MSB Steam Pressure A [ o0a - Analog 4-20 mA 2 wire

~ PT-141 |Superheater outle Pressure A [ os Analog 4-20 mA “2wire
PT-001 |Oil Pressure A [ 08 Analog 4-20 mA S

i proug 7 B}xlgf Feeq Waiterrpump (P:J} B . = Al o7 Analog 4-20 mA L E_@_rg -

| PT-161 |Fumace Draft Al 10 Analog 420 mA | | 2wire |

TR [Combuaionie Ny &f o e \WLLZAII [ [ faegazomal | 2w
FT-141  [Main steam flow / Al 12 Analogd20mA | | 2wie

_FT441 [Steam Turbine Outlet fow £l RS ETE |Anslog420ma| | 2wire
FT-761 [ID-Fan inlet flow Al 14 | t ‘Analog 4-20 mA RS S

| FT5631 |Boiler Foed Water Flow A [T1s Analog 4-20 mA 2 wie
LT-531 |Dearator Level Al 16 Analog4-20mA| | 2wire
LT3 i Bl [l ] Bl oo WL [

L-021  [Coal Bunker Level Al 20 Analogd20mA | 2 wire

027-801 Stack Oxygen Analyzer Al 21 Analog 4-20 mA | 2ware
A [ 22 Analog420mA | ] 2w

A [ 23 Analog 4-20 mA 2 wire

A [ 24 Analog 4-20 mA 2 wire

AT 3.19 Faee Analog Input WUU 2 Wire
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MCC  [Main Panel Curent A [ 30 | [Analogazama TWiee
M2 [No.1 Cooling Water Pump Motor Current A [ 31 Analog 420 mA Wi

M3 [No 2 Cooling Water Pump Motor Cument A [ 32 Analog 420mA | v |
M4 [induced Drah Fan Motor Curent A [ 33 Anslog 420 mA 4 Ve
M5 |Forced Draft Fan Motor Cument N[ 34 Anaiog 4-20 mA 1 Wie

M6 [Over Fire Draft Fan Motor Current g A [ 35 | Anslog 420 ma awes |
Mi4 |Stoker Motor Cutrent TS A [ 38 Analog 420 mA 4 Wee

M7 |Na 1 Paddie Wheel Motor Coment A [ 37 Anogd20mA| | AW |
MIB  |No 2 Paddie Wheel Motor Current - A [ 40 Analog 420 mA 1Wia

T M19 |AM Ash Comeyor Molor Curent A [ 41 Analog 4-20 mA avine
M24  [Bucket Conveyor Motor Current N [ 42 Analog 4-20 mA 4 Wie
" M25  |Hopper Belt Comveyor Motor Current A [ a3 Analog 4-20 mA 4 Wire
M32  [No 1 Boiler Feed Water Motor Current N[ aa | Analog 4-20 mA 4 Wirs

" M32.1 |No 3 Boiler Feed Water Motor Current A [ 45 I | Anslog 4-20 ma aviee |
M34  |No1 DM Feed Water Motor Current A [ 48 Analog 4-20 mA 4 Ve
M35 |No2 DM Feed Water Motor Current a a1 [ 1 Analog 420 mA 4Wie
A [ 50 | Analog 4-20 ma 1Wrs
A [ 51 Analog 420 mA AWee

AW 3.20 F19819 Analog Input WUU 4 Wire

paummesdmsuldaruau

Profinet

fin19a DI 8 n1sm

1n15a DQ 2 N5

L
2 =

. & ‘;"‘k i\..\‘@a\ ‘l‘.'ép‘ ‘J’F < f‘* "e
BRI NN Wy iy
L . - ?‘H =l q I3
1n19m DQ 1 N19A

A fin$a Al 9 n1%n

et B
r EER

. fin1sa DI 1 A1%e  $n1$m AQ 3 Msm
. In1sa Al 1 n1se

AR 3.21 Tassadisszuvaniavedlssluiin
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3.2.2 Anwnszurunisineuesaunsal

O‘j o =f d o s
IﬂEJﬂ"]iElElﬂLL‘U“UI‘U'iLLﬂi&JﬂTiF‘DUFlﬁJQﬂﬂiﬂjuu wvinsAnwideululazainunig

vineuvesgunsalneu

Deareator storage tank level >L
(LT 531)]

Manuaion pump 1

program on
program off

Manual off pump 1

Boiler feed water FLOW <low(FT531,

d s 1 A o
A 3.22 fegnieulunisvinauvesunsnd

ne “’fy,zy;]mﬁlﬂun'1'Sm'u@:Jmsﬁmwamﬂnmﬁﬂuwﬁﬁwum 18 dtyanod

Circuit Breaker ... Boaol 0.0 false D a -
Mode AIM gool o fatce 0 =l ™ ]
Local Remote  Bool 02 fslze 3 = -
Run Bool 03 falze 0 =] =
Command A Bool 04 false 9 ﬁ =] ﬁ
Command M Bool 05 false | E I M
FB Run Bool 06 falze ) =2 ™)
Trip 8ool 07 falze m| =2 et =]
Data Bool 1.0 false 0 =] ] ]
PLCStartStop  Bool 11 fale 2| ! =] ™|
PLC Start-Stop ... Bool 12 O =) [~ !
PLC Start-Stop .. Bool e false |2 =) ' =]
Alarm:z Beel 14 isize O ~ = g
Spare-1 Bool 15 falce (] v 5 el
Spare-2 Bool 1.6 fals D g Q g
Spare-3 Bool 3 = 2
Count Int 20 ) D ﬂ g
Status Int 40 [___, B

A 3.23 fegadudsiunisaunugunsel

1) Circuit Breaker Close : \udtygyrauusninesuiigrivauvesgunsaiiviinig

Close Wa

2) Mode : Wudweaudmiuasulnun Auto Manual

8/
@ s

° ) = o v a =
3) Local : Remote Wudyaudmsud@unauauivinleuanixalaenisind

< (3
LANLADS



[

4) Run : \hudyadunsdinisiinuvesgunsal
5) Command A : ufmdnisviauluvesinun Auto

6) Command B : iusdanisyiauluveauus Manual

7) FB Run : \Uuditygy mmmurmmﬂauuwaaaﬂmmwa’lmmmaﬂn‘smmmu

o

8) Trip : \udygrandsirgunsalilgmlunisvinau
9) Data : WdmSunisiiunin fnnas

10) PLC Start-Stop : tHufdaiunisviuvesgungs]

i
e/

11) Alarms : Wudhdeidwiunisudaieuresgunsalindimshauiianana
12) Count : To@wsunsdudululysunsy

13) Status - Wudygradmiunislyidaiunisaiinauvesgunsal

14) Spare : dmsudsavindsannamuyslinelunisldau

32.5 ﬁnmﬁau‘lnnﬁmusﬂmwu Open Loop

A o & vV o o - iﬁl o
1) Weulvmsvingwussty Deaerator Feed l¥dmSuLlduugngs Deaerator

te. ... level ransmitter

AT 3.24 Fegnateuly Deaerator Feed Pump

36
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2) Woulun1sviauwes Boiler Feed dwiunisiiutinannia Deaerator 11 Dump

Deareator storage tank fevel >L
(LT 531)]

Manualon pump 1

program on
program off
Manual off pump 1

AT 3.25 faeghaitanly Boiler Feed Pump

A o o o
3) Reulun1511914v99 1D Fan AIMIUNTIRABTINTIADDNATNLATLN

IDF minimum speed (10 HZ)
Cooling water puirip No 1 run

Couling water pump No 2 run

1 mmh20=0.09867 mm.ba

o AN < | 8 )
AT 3.26 fogaeauly Function Induce Draft Fan

d ° o v )
4) Geulun3viiaiuees FD Fan dwiun1sgreniaainaneuanidiludanien

1 mmh20=0.09867 m.bal

A s ] d "
AR 3.27 faehadauly Function Force Draft Fan
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5) Weulunisviauues Purge Mode dmsunistesiunisiinduniunelumiien

| Capacty A Flow Cakulstion

PURGE MODE B e S

Al 3.28 foghadeulu Puree Mode

| o 5 o s '
6) Woulun15viauves Pre Light Mode dmiunisasrndannumsenuasgunsel

PRE LIGHT MODE PRE LIGHT MODE

$1gnal 10 close 190A control

g 3.29 eeatieuly Pre Light Mode

= o " i o as o e o P &
7) Geulun3vingnuuss Boiler Protection dmsunisUasiudanisvitaiuiiegunsal

MauiawaInvesgUnsel

= W | = : .
AT 3.30 shagraiauly Boiler Protection
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3.2.4 Anw1¥auliMsnIuANLUY Closed Loop

< o = o 1
1) Reulun1svineuees Supper Heater Temp Control LfJUﬂﬁimUﬂ‘uqquﬂwag

= o Y a o o a oA an v
Tudismvus dmaiulusunsuazluvinisdeld Control Valve Waliialuangumillv

1 o ﬁl o $ %
Wwiruirvuali

il 3.31 ﬁaaahaf&'aulmmuqu Supper Heater Temp Control

- ° v g w

2) aulunsinuees By-Pass Steam Pressure Control Lﬂum‘amuqhﬂ’ammﬂw

L QE o r‘:] ¥ = o u:l v =y | v
ogluiisiimuneg? 7 bar sniiuldsinsuagluvinn1sdsli Control Valve Waiialy

o a e (] =
AMUAUlUN19NYIINTS By — Pass Taglasau Turbine

Set point 7 Bar

o v v
NINN 3.32 G]’JBEJ’NNE}UI‘UFYJUF}&J By-Pass Steam Pressure Control
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3) Woulun159M191uvea Furnace Pressure Control tuni1sauAuAuduniely
A 174 A o ld 1.4 = o H‘I o
wsnvielegluiisiimunegf - 5 mbar dwindulusunsuazluinsasli ID Fan Sy

mmﬁLLaxsawmﬂ'}'ﬁﬁﬁwuiﬁmu’ﬁm%’msﬂﬂfamﬁuag'luffi']ﬁﬁmumﬁ

d s 1 d
NN 3.33 G’I'JBEINNE)U‘ITP‘I']UQN Furnace Pressure Control

4) deulun139M31uves Air Flow Control tflun1smuaueiniAlviagmunnivug

Pl p | o a ° v [ 1
21MARLT 7% Uae Total air 8¢ 30% fviniAulusunsuagluyianisdsly Over Fire Fan
o s d o E% o e 1 &
wag FDFan 3wyhnisuiuauduazsovresmavhaulieaunsainmeinialieglusin

AMuual?

AIR FLOW CONTROL

Pl Controfier loop air flow 5 ‘output signalifs
F.D fan wavulos HZ ups Motor

Q2 1801

< R | i
il 3.34 fregaeulualuau Air Flow Control
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o - o 5 a v
5) Geulunisvhaunes Drum Level Control iWunisaauausgaunlugs Drumlv
atiauiimue fgrniiunseszautn ludalusunsuazluvinnisdaly Control Valve vinng

Uavdaln Valve ioviliaunsasnunseauiiivieglumnnmual

d at 1 A
A# 3.35 srageauluaiugy Drum Level Control

3.2.3 Weulusunsuaivgunisvinnulagldlusunsa TIA Portal V14

ALY calad 1y »
Tagluniseonuuulusiwnsunisaauay duldgensuasnidyedn “TIA Portal vid” lu

msoenuuulusinsy senkuulsunsuveusargunsalludiusiigg

1) Tsunsy TIA Portal V14

AW 3.36 TUsunsy TIA Portal V14

2) Waldaulusensy TIA Portal V14

A 3.37 s aldeulusiunsy TIA Portal V14



3) aselusionanulug

AANfiLauly Create new project > Project name (AstolUsian) > Create

AWl 3.38 N353 New Project

4) L'ﬁiu New Device

9/

AANTILAULIY “Add new device” > 1don “Device” #ifpInTs > OK

AMH 3.39 MsLia Device
5) aidvlesdmivasrdeyanisvinauresgunanl

a_d w i ” o
AANNLOULLY “Add row” > “Data type” Laan “Type” U93981a
u U

¢{OUOULOULOLODENCLIY | .
SSRNRNE L oL o o o oL of of ¥ o §f ] §) o 6] i ¥ SR ? _.'

~¢edtbctecctooocbacobctnge

T T [ ——

M 3.40 NMsasredvinesdmivasideyavesgunsal

42
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6) aunsndmiuirvaya

a o o A a
panvuaully “PLC tags” > “Add new table” > “Add row” > aNTBLLNTA BUA

wad{fau\ja (Data type) hagiInum Address U84 Input Output

i

™~
-
o

FEERERELE

it

i

AT 3.41 N1SASNULNSNALA

TnglusunsuiiasluauaunisvineuvesgunsaliuagyiinisAnwidoulunisieuy
= v W J < o = 3 a
ga9gunsalnugnAfisIntsnauniazyiniseaniuuluTi Ty 9¥in15vinaT 2 wuuAe LUy

Open Loop waguuu Close Loop
3,2.5.1 TsunsumauaugUnsaliiuu Open Loop
TWsunsumurugUnsaiuowaThUUsITHAT

1) Deaerator Feed

WA3I0 DAX150 0

“Dats” D830 DBX150.2 %DB3O DBX150 1  %DRI0.DEX150.4 0830 DEBG 3
Motor{26] "Data” “Data”. ‘Data* ¥DB3IZ DBXSH 3 Dita
*Circuit Breaker Mctar26], totor|26] Motor[26] *LEVEL" TK_ Motor[26] Run
Cloze” *Local Remote® “Mode AN *Command A" DEMIN L \ R T 1
— | — | 1} | | 1l s qQ—
%830 DEX150 1 SDB30 DBX150 5
“Data” "Data®
Motor{26] Motor[26]
“Mode AN “Command M
1N { }
%08 30 DBX150 7
“Data”
Motor]26] Trip
|} Rl
D830 DEX150 4  %DBI0 DBX150 5
“Data” “Data”
Motor[26] Motor]26]
“Command A" “Command M
DB 312 DBXS8 4
LEVEL"TK_
DEMINLL
i
1A

d s 1
A 3.42 fegalusunTuAIuAL Deaerator Feed
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W8 30 DAXRE O
“ata’ 4030 DAXING 2 DAODAXING 1 MDBI0 DEXING & 0ej000m1863
Rl *Dee “Dana’ 832 DEXIE 3 '
Motor{32] Mitar(32] “LEVEL Motor(32] Ren
“Mode ANE ‘Command A DEAREATORL W
—_s Q—

Motor(32
“Cireust Breaker Matar{32)
Caze” “Local Remote” od
DAI0 DXIAG T WA 30 DAXIRG 5
“Data” “Date®

u o
Motor{32] Moterf32]
“Command M

“hode AN
L A

0830 DRX18E 7
“Data’

%0030 DAXIAG 4 D60 DAXIAG 5
*Dama’ *Data”
Wotor(32].
ommand M

Motor{32].
*Command A" G

%12 DEXEE 4
LEVEL” T_
DEAREATOR L

A
1t

d ot 1 -
AW 3.43 g alusunsuaiunu Boiler Feed

D030 DAX1E 0 ?"?Dﬁ"l"
‘Data” Motarfé].  WDEI0DEXI8Z  %DBIO DEX18.1 M54 ) WEI0 DEXIEA DB DEXEE DN ::‘9'[ |
*Gircuit Breaker — *Data’ Motors]  “DataMotarl4] *MANUAL START.  "Data” Motor[4] . "Data” Motor{2] n
Cloze* “Local Remoate® “Mode ANT PURGE" “Command A" "F8 Run’ TR 1
—1 } | } | — | P e s —
AH3I0DAXIB T WEIODBXIE S WA 30 DBXI2 6
“Data” Metorl4] “Dats” Motor{d] “Data® Motor3],
Mode AN *Command M “F8 Run”
1A L |
1 1 F 1
W30 DEXIA T
Data” Mator(4]
Trip
Ll "
WOHI0 DBX18 4 DA 0 DBXIBS
“Data” Motar(4) “Data® Motor{4]
*Command A* *Command M
W DEDE Naasa2
AP FURANCE Iparsi
COMPLETE"

—neu
A 3.44 soenslusunsuAIuAs ID Fan

W80 DATA Y

N0 ONXED gy
‘Data® Moterl5]  DBIOOMIAAT  NDEIC DAL a4y W10 DEXIAA  T0BI0 DBXINE U"‘:W'l”
“Crcuit Breaker  Data® Motor{S]  “Dsta’ MotorS]  “MANUAL START *Data” Moter(s) *Data” Motor(d] )
Cloze” "Local Remcte” “Mode AW FURGE" ‘Command A “F8 Run’ sn
e e B e e i} i | { | s q—
WOIDOGAT DN I0DETAS
*Data’ MotorlS].  "Data” Matar(S]
“Mode AW “Command M
A i}
—i4 | i—
W00 30 0847
“Data® Motor{5]
ip
1
l— "
WEI0DRCAE  WBI0 DEAS
“Dsta’ Motorls]  “Datw” Metorls)
“Command A" "Command W
wsa2
*PURGE
COMPLETE®

A 3.45 Megralusunsualuny FD Fan



5) Purge Mode

“AIR FLOW rere
CONTROL". 5_0DT
BUFFER_3 2 e
-
5T#205 —TW (5]
— Q
»=1
M543
“MANUAL START WM54.6
PURGE” —0 -
RUNNING"
w542
“PURGE RS
COMPLETE" — 43 —n
=1
M54 4 wDBS
“BOILER TRIF —0 “IEC_Timer_0_
De_2"
M543
\NUAL START P_TRIG TONR
PURGE" o i3 —CLK Q .
w541 51 Q—=u —_—nN
“M54.1°
S0
TRET_TIM® — i ET = P_TRIG
TEIO0S — T Q {13 Q—3:1
M550
“Tag_139"
d a 1
2 3.46 sognelusinsy Purge Mode
6) Boiler Protection
"Al"."FURANCE
DRAFT" -~ IN1
4903325 — N2 _
= /"
\) e
“OB1DBDS8
"Al"."FURANCE
DRAFT — N1
4903325 -~ [N2 —_—
’;c‘x\\!,
E-QHJI <
Pl
%DB1.DBD40
"Al" "FD FAN
INTER FLOW" - IN1
150 — N2 —
< o’
Real
%DB1.DBDGS
Al FURNACE
TEMPERAYURE™ — N
500.0 —IN2 —_— it
*DEAERATOR
PUMP 1*
U256
"DRUM_LO_ RS
LEVEL_SWITCH" e 3k —R
542
“PURGE
COMPLETE" = 51 Q—

AW 3.47 freeslusunsu Boiler Protection

45



7) Pre Light Mode

WS 7
542 %0830.08X312.3 WEIODEXIS4 DI04  DEDHXAEE HDENDEXI0E D6 "PERLIGHT
“PURGE “Data’ W56 "Dau’Metord] Dt MotorlS|.  “Daw’hotori7]  "Data’Metods] CONTROLAR IN_RANGE CaNnER
COMPLETE" Motor{S3]Run  "STARTPRE LIGHT  "Command A" “Cemmand A" “F8 Run' “FB Run® PRESS Real SR
1 1L ] L B’ ]| I > —
Lo I—“—' b} hE 1F 1T L | Real |
30 150—MN
%0810 DBXISZ 6 081.D8D0
“Dans’ A FD FAN
Motor{43]°FB INTERFLOW — AL
o 200 — MAx
WSS 6
*START PRE LIGHT'
4 &
Wsdd
*BOILER TR

AT 3.48 fratilusunsy Pre Light Mode

3.2.5.2 TUsunsumuaxaUnsaluuy Closed loop

1) Supper Heater Temp Control

wWe215
*CONT.C_DB_13"
ENO ——
DB115.DBXD 1 %DB2.DBDE4
“DE- LMN — "AD" AO[8] A_SP
SUPPERHEAT ¥
CONTROL® LMN_PER
BLOCK[1}.COM_ QLMN_HLM — -
mT—CDIIRST QLMN_LLM— ..
MNP —
%DB115.D8XD 0 LML — -
“DE-
SUPPERHEAT AN D —
CONTROL® V-
BLOCK[1].AM o —
_M_‘ MAN_ON
‘2l e — PVPER_ON
true — p_SEL
tue — | SEL
¢ — INT_HOLD
= |_fIL_ON
¢ —D_SEL
— CYCLE
%DB115.0802
"DE-
SUPPERHEAT
CONTROL™.
BLOCKI1].SP — gp T
%B1.DBD60

n il 3.49 Meg1alUsUNIUAIUAL Supper Heater Temp Control



2) By-Pass Steam Pressure Control

6206
"CONT_C_DB_7"
c
CONT_ a
EN ENO ———
%DB2 DBD18O
%DB106 DBXD 1 LMN — "AO" AD[16].A_SP
"BYPASS
PRESSURE SR RER—
CONTROL* COM_ QLMN_HLM —
FST— com_rsT QUMN_LLM —
%DB106 DBXD .0 i -
“BYPASS
PRESSURE LMD —
CONTROL" AM —
——1/1———man_ON ER -
fa2¢ — PVPER_ON
— P_SEL
e —_SEL
31 = INT_HOLD
- — |_ITL_ON
fals — p_SEL
1815 CYCLE
AB106 DBDZ
*BYPASS
PRESSURE
CONTROL" 5P 5p T
%081 DADI4S
*AI" “TURBINE
BYPASS
PRESSURE" — py N
FE0 — P PED

ANl 3.50 M od1dlUTuNsUAIUAY By-Pass Steam Pressure Control

3) Furnace Pressure Control

wWe201
"CONT_C_DB_1"
Levastsl> AN
/ AOAN A A,
EN ENO ——
“%DB2.DBD43
WB101.D8X0.1 LMN — 'AD'AO[S].A_SP
“FURNACE
PRESSURE LWRER
CONTROL" COM_ QLMN_HLM —
RET— cOM_RST QLWMN_LLM —
ML —
“DB101 DBXD.O UMM —
"FURNACE J
PRESSURE LMN.D < -
CONTROL® AM w—:
——/———wmanon ER-
faloc — PVPER.ON
tue — P_SEL
¢ — 1 SEL
f212¢ — INT_HOLD
f3lie = M_ON
fal e =D _SEL
TE 1T — CYCLE
%DB101.DBD2
* FURNACE
PRESSURE
CONTROL" 5P — gp |NT
%DB1.DBD8
*Al" *FURANCE
ORAFT — py N
50 — Py_PER
%DB2 DBDS2

d o/ 1
AN 3.51 mamﬂﬂmﬂ‘im’mﬂu Furnace Pressure Control



4) Air Flow Control

%WB205
*CONT_C_DB_3"
c ™
=
EN ENO ———
%DB2.DBD60
%WB105 DBXD.1 b
— "AD". P
*AIRFLOW LMN — 40" AO[E1AS
CONTROL".COM_ LMN_PER —
RST— cOM_RST QLMN_HLM —i .
%DB105.DBXD 0 QLMN_LLM —
*AIR FLOW LMN_P —
CONTROL® .AM LM — -
I LMD —
212 — PYPER_ON PV -
¢ —P_SEL ER
ue = |_SEL
216 — INT_HOLD
falie — |_ITL_ON
falie — p_SEL
T#15 = CYCLE
%WB105.0802
*AIRFLOW
CONTROL® 5P~ 5p 4T
%“DB1 DBD4O
*AI "FD FAN
INTER FLOW — py i
£50 — PV_PER
W82 DBD64
*AO" AO[6] M_SP— MAN
%08105.D8D26
*AIRFLOW

A 3.52 faegaldsunsuaiuau Air Flow Control

6) Drum Level Control

811908010
“DRUMLEVEL
CONTROL*
TF E‘ v BLOCK[1)
o=, i BUFFER_1
aﬁ"«\l E’%M :ﬂl& A o movE
AT < NG {eat EN — END
e 2 A
(OUTH ONTINZPNG 2 08119 DBDIO 08119 DBD14
*DRUMLEVEL “DRUMLEVEL
CcoNTROL® CONTROL®
W_'A»?Ql::?: %DB115.DBD10 BLOCK[1] BLOCK([1]
A *DRUMLEVEL o R2
STEAMFLOW_ CONTROL® BUFFERLT ' .. BUFFER_
%= BLOCK1)
OUT — BUFFER_]
081 080272
*AI"BOILER 06119 DBD10
FEED WATER “DRUM LEVEL
FLOW.S' e CONTROL*
BLOCK[1]
%wH119.08D18 M MOVE
“DRUMLEVEL > ’ i
CONTROL* Real i 5
BLOCK[1] 100.0 190.0— P
BUFFER_3 +
N3 *DRUM LEVEL
CONTROL"®
wsng sLoc1l
“CONT_C_DB" % oy — BUFFER.2
CONEE = fag
am
£ L 408119 DBD10
%082 DBD72 *ORUMLEVEL
8119 .D8X0 1 LM — "AO" AO[7].A_SP CONTROL®
*DRUM LEVEL & BLOCK[1].
CONTROL" LMLFER BUFFER_1
BLOCK[1].COM_ QLMN_HLM — | Move
RST e Fka eT AR 1 — ——-l * FA e

=] ) |
NINN 3.53 m’JE)EJ’NI‘LJ‘iLLﬂ‘iﬂJﬂTJUQaJ Drum Level Control
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3.2.5.3 Tsunsuaauauaunsalfidl Inverter

UNSCALE
EN ENO
%DB2 DBDS6 RET_VAL — #RET
"AO0".AO[5].0UT — |N QW20
151.0 — HI_LIM out — "Tag_51"
00— LO_LIM
%W101.3
*AlwaysFALSE" = BIPOLAR
%DB30.DBX18.3
“Data”.Motor(4].
Run MOVE
| | EN —— Epy —
%“DB2.0BD48 %DB2 DBDS6
*AO" AO[5]A_SP— IN 3 OUT1 — "AD™AQ[5].0UT
| MOVE -
{ NoT | EN —— £l ———
08=—IN YDB2 DBDS6
% OUTI — "AD0" AO[5].0UT

i o i ¢ al
nwil 3,54 fetaldsunsurvanaunsaliiidu Inverter
3.2.5.4 Tswnsumauauaunsal Control Valve

Tun spauen Control Valve agldilludiynas 4 = 20 mA lumismunuguasal

need O L SVINSCALE _LTITII

EN ENO
%B2.0BD136 RETVAL — #RET
*AO" AOf12].M_SP==N QW32
100.0 = HI_LIM oUT ~— "Tag_44°

0.0~ LO_UM

WM101.3
"AlwaysFALSE® — BIPOLAR

EN — ENO ——

%DB2.DBD136 %DB2.DBD140
"AD" AO[12]M SP— N 3¢ OUTI — "AO".AO[12].0UT

AWH 3.55 fragalusunsualuay Control Valve
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3.3 dAUYDINITDINUUNUIID LUNISLERINE

Tudruvesminaens i ndmsunaninanazAruaunIsiauvessyuulsslnii

sanuuulaaldyenduls “SIMATIC WinCC” daiugans s A wau1lagusen Siemens

Avsuldsunsfnuanswavesszuuanial laeldlusunsuiasdu “SIMATIC WinCC

1’8
=1

. PR ) a & e o s ¢ o o
Professional” {893 ndafikoadsu S7-1500 Yusndudesldaendulsiastuildululuns

DBNMUUITUUANTIAN

inCC"
Professional
m‘wﬁ 3.56 LOGO SIMATIC WinCC Professional

3.3.1 AnwlAseas1991nuuy P&ID (Piping and Instrumentation Diagram)

WUU P&ID vilins ufisiiuvisuesgunsalanen WU weimed Aeulngadl A

L3 s L o o I ] L3 £
‘U@GQUﬂimﬂ’li’JﬂﬁlN‘] LWE)‘VIQSﬂ’]NTﬁﬂE]E]ﬂLLUUﬂ']'i'TNE]‘Uﬂ?ﬂjLLﬁb’ﬂ’]W’]‘ﬂﬂJL‘F]B'ﬁUU‘VIu‘W’EJ

nsiinldedgndeuasidnlaladng useenldilu 5 @wumans laua

1) durasszuulsalnilagningiu (Overview)

e 6:_ - e B - - -
toect oPle [
el || Iy
__ | s
:;fﬁ""‘" 1| | wea
Y.
— = o J
:11-__2 |
3 - P B
gl 9 o
1T 1 (] Iq
| — :;‘ .
S D e o
A Ty | ot 9
] | , &
LWy n= [
ey e
SR TLIT
e 09098
~ Bl B il e
-ﬁ N6
g ﬁf "fﬂ M,ﬂ"‘“ wen -.-_-'.,-:r...._.-\_.-
e

AW 3.57 wuu P&ID szuulselninlasniwsau 1
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AW 3.58 wuu PRID szuulsslnihlaeainsiu 2

2) dureiszuuiaiiletuazszuutingu (Turbine and Oil system)
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3) druveiszuuvasiidy (Water Cooling)
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AN 3.60 LWUU P&ID SeUuUMaRtLiu

4)  @uvessruutiumln (Water treatment)
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5) dwesszuului (Single line diagram)
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1) Main Menu
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2) Overview

NN 3.66 NUNABUEAINE Overview

3) Steam and Water

AN 3.67 MULEAINE Steam and Water



4) Deaerator

WATER TREATMENT
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AINN 3.68 11UIVBLLEARPNNG Deaerator

5)  Air and Gas

EARATOR
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NN 3.69 NU1FDLAAING Air and Gas
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6) ASH and Fuel
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AWl 3.70 niiieeudnana ASH and Fuel

7) Cooling water

2N 3.71 nunaeuanana Cooling water
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8) Water treatment

o v
NINN 3.72 UN0ERANNE Water treatment

9) Generator and Turbine

AN 3.73 MUN90uERIKE Generator and Turbine
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10) Lube oil and Control oil

A 3.74 vieaudnina Lube oit and Control oil

11) Electrical

=] 9
AN 3.75 nueLansng Electrical



60

12) Control Panel

LEAD ADDITION SETTING

| Level Tank

v

ol
L HHHHH HHHHH
m _

Y B4 B ED P Bd Y B £Y 09 B0 BS 0d B0 BY BT B B BN

L e
AR RE ERE A

=
NNV 3.76 MUNBUERING Control panel

Setting

CONTROL PANEL

)

g

1

3.77 NUNDUARINE Setting

=4
ATNN



61

14) Alarm
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15) Trend
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INNTAIMUAL9ATE (Value Range) Tnsaniuznisvitauvesgunsalanunsauwyd
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1) guupil (Temperature)
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2) aueu (Pressure)

3) 9ns1n1slua (Flow rate)
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4) szaU (level)
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7) @1 Set point ¥oegUnTal

AT 3.92 WITTIRBSUARIA Set point UasaUNTA]

3.3.4 2DNWUUNINANNAINTUAIUANLAZHINTS
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wawmasinia (Motor) Digital Input/Output

ApUlnsaa7 (Control Analog Input/output
Valve) 4-20 mA, 0-10 V
funesnes (Inverter) Analog Input/output

4-20 mA, 0-10 V
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3.4 dauvasmseusiadayaszuing PLC fiu SCADA

¥iansriavun Address vosgunsaifillunisuansralulusunsu SIMATIC WIinCC a0

Hardu Tag Management 19 53U Data Block Tuluswnsu TIA Portal V14 Agvinnsaan

Linaumi
[ Tag Management - WinCC Configuration Studio - o X
Fle 9t Yiow Tooh Help
Tag Management « i Tags[1500] Find Pl «
1 Tag Management Name i Comment _Data type Length Format adsptation Connection Grouwp Address [ES
o G internal tags |1 [ALARM_DWORD 0 | Unsigned 32-bit vaiue 4 DwordToUnsigneddword 1500 ALARM 850,000 |
| SMATIC §7-1200,57-11| 2 AUARM_DWORD_4 Unsigned 32-bit value 4 DwordToUnsignedDword 1500 ALARM D850,004 |
1 oms- 3 AUTOARFLOW Binary Tag 1 DB105,00.0
. B 150 4 AUTOFUEL Binary Tag 1 DB104,00.0
T} Structure tags 5 AUTOFURNACE Binary Tag 1 D8101,00.0
& 4 CONTROLVALVE 6 coT_a1 Fioating-point number 32-b IEEE 754 FoatToFioat ANALOGM D61,00248
& 4% DAMPER 7 |oLACT Fioating-point number 32-b& EEEE 754 FloatToFlost 870,004
® %5 MOTOR 8 0LSP Floating-point number 32-btt IEEE 754 FioatToFloat 0870,008
+ % MOTOR_CURRENT 9 FT_051 Floating-pomt number 32-bit IEEE 754 FloatT oFloat ANALOGIN DB1,D040
R oTOR 10 FT_141 Floating:point number 32-bet IEEE 734 FloatT oFloat ANALOGBM DB1,00164
b pieond 11 FT_441 Flosting-paint rumber 32-bit IEEE 754 FoatToFioat ANALOGIM DB1,0D168
- < 12 FTS531 Fioating-point number 32-bt IEEE 754 FioatT oFioat ANALOGM D81,00104
® 93 MOTORRRY 13 FT_761 Floating-pont number 32-bt EEE 754 FloatToFloat ANALOGM | DBLDDI6
W 03 SETING 14 FUEL Floating point numbar 32-bit IEEE 754 FlostToFioat DBLO4,0022
15 Furnece Bnary Tag 1
16 H_TE14L Floating-point number 32-bt IEEE 754 FloatT oFicat
A7 'H_TEI2 Flaating-powt number 32-bit EEE 754 FioalT oFloat
18 H_TE76L { Flosting-paiet number 32-b% IEEE 754 FloatToFloat
19 LTEMD Fioating-point rumber 32 bt TEEE 754 FloatToFoat
(20 L_TEI42 ' Fiosting-point number 32-bit TEEE 754 FloalToFloat
a1 e ) Unsigoed 32-bit value 4 DwordTolnknedDword
2 17021 Floatiog-point number 32-b IEEE 754 FioatT oFoat ANALOGIN 08100120
2 | Flosting-peint nuinber 32-Bif IEEE 754 FioatToFloat ANALOGIN 08100100
24 LT_1311 | Fiosting-point number 32-b% IEEE 754 FloatToFiaat ANALOGIN 81,000
25 17531 } Floating-point number 32:bit IEEE 754 FoatToFloat ANALOGIN 01,0024
e - 12617 5311 Fiostig-point numbet 32-bt EEEE 754 FloatToFloat ARALOGH 081,00236
e 27 M_CASTATUS | Unsigned 16-bit value 2 WordToUnsignediord DB30,DEW3ES
mw S |28 M_cBSTATUS | Unsigned 16-bit value 2 WordToUnsignedword DB30,DEWIS0
-~ A 1129 M_EASTATUS | Unsigned 16-bit value 2 WordToUnsignedwiord DB30,DEW3T8
i Narmtogoing 1130 M_EB.STATUS } Unsigned 16-bit value 2 WordToUnsignedWord B30, DEW382
m’ ol 31 M_F.STATUS Unsigned 16-bit volue 2 WordToUnsignedWord 0830,D8W430
— 32 M_FC.STATUS Unsigned 16-bit value 2 WordToUnsignedWord DE30,DEVIES
BaloRE- 51»:?57%3‘“ Unsigned 16-bRt value 2 “““Wﬂ_— : 0830,08W3M =
Resay | English [United States) | Lbie 4TBTags | 100N =)= +

AW 3.97 Fvun Address TulUsunsy SIMATIC WinCC
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4 PE10 -CMD_AUTO [FC10] 1 @ v sadic
4 PB12 - CALFUEL [FC12] 2 @®  MANSTEAMPRESSURE Real ﬁ] 00 0.0
4 PB40 - OPEN LOOP [FC20] 3 an- BOILER STEAMDRUM .. Real 40 0.0
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WA T T . [ |574@ s  DEARATORPRESSURE  Real 120 0L
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@ ALARM[DESO] ' (7 @ STOKERMOTORCURR... Real 200 0
@ ~o[0E2] =] @= DEARATORLEVEL Real 280 [oo
@ ~UTO_EQUIFMENT[DB41] |"ls @n (321 RPMONO3 BOL. Real 280 0.0
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