Adding a new dimension to
running the plant in the optimum
way, made possible
by Pl System.
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Intro — Stesen Janakuasa Sultan
Azlan Shah, Manjung.

A wholly owned
subsidiary of TNB.

e« Commercially Operation
iIn 2003.

e 3 x 700 MW coal fired
power plant.

.« EPC by Alstom.

Bl - Location : Teluk Rubiah,
Manjung, Perak.
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Look Ahead
Vision

To be the Region’s Best
Independent Power Producer by Year 2010

Mission

We are Committed to Adopt Service Excellence in Driving
our IPP Business to Deliver the Best Products, Services
and Customer Satisfaction



GPMS at SJISAS Manjung
Plant information system via Portal accessible to every
LAN users.

Online real-time dispatch optimization

E-mail alerts is useful in giving reminder on critical plant
status.

On line PI - Alarm System.

Plant information is on the desktop for reports and
troubleshooting task.

More calculated data are available to PI-System users
e.g. Integrator readings, auxiliary power consumption.



TNBG Architecture — Pilot Phase
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TNBG Architecture — In Progress

Pl Enterprise Server I RtPortal Server I
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TNB Gen Div — GPMS Home Page

Microsoft Intern
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Manjung’'s — GPMS Home Page

mHnan Documents and Lists Create Site Settings Help Up to Team Web Site

PGP
JANAMANJUNG GENERATION PLANT MANAGEMENT SYS

J Home | Plant Statistics | Process Display = BW Data | Enwironmental | Optimiser | MPR

fal) Home (Signtn
)

Unit 1 Load *  Unit 2 Load *  Unit 3 Load * Manjung Station Load »

b
]

= §74 297 MW, 573052007 12:50:17 = §78.531 MW, 502007 12:50:15 = 882 953 MW, 5302007 12:50:10

RtGraphic -

Net Heat Rate (kJ/kWh) 9,713.20 9,992.59 9,521.88 9,742.63

Auxiliary Power (MW) 50.46 51.29 51.79 153.54




Pl - Alarm System

 Online real-time alarm system
1 Based on OEM Operating Instruction
 Advise operator on how and what action to take.

1 Operator could record on which action has been
acted on for future reference



Online PI - Alarm System

PI ProcessBook - [Alarms Overview01 Boiler1

BHFle Edi view Insert Tooks Draw Arange Window Help = ﬁ
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Online real-time alarm system

Based on OEM Operating
Instruction

Advise operator on how and
what action to take.

Operator could record on
which action has been acted
on for future reference



Online PI - Alarm System

Online real-time alarm system
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—7-  Based on OEM Operating
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which action has been acted
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Plant AMS Optimiser

 Online real-time dispatch optimization

1 Online performance monitoring calculations based
on ASME for all major equipment e.g. Boiler
Efficiency, Heat Exchanger Effectiveness, etc.

1 Sootblowing calculations consist of frequent
assessment of the heat transfer values for the
various exchanger banks.



Online real-time
Dispatch Optimization

i P1 ProcessBoolk - [Optimiser Overview] JJ,__J
%Eile Edit Wiew Insert Tools Draw Arrange Window Help _ =2 X
0O @ & [ % B |[a0w (4
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Plant Heatrate Monitoring

2l P1 ProcessBoolk - [Performance Calculations]
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Online performance
monitoring calculations

i | PI ProcessBook - [Unit 1 - Boiler Graphic]
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Auxiliary Power

Consumption Calculation
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Boiler Heat Transfer Multiplier

Monitoring (tube cleanliness)
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Usage of Pl ProcessBook and
Pl-Datalink in Manjung

[ Personal screens were developed by individuals
according to their needs.

 Tedious data taking task is made easy by PI-
Datalink.

 Calculated data feature in Pl-Datalink help user to
calculate data to useful common statistical results.
Installation of expensive equipment is not longer
required. E.g. convert flow reading to a totalised
data.



Personalised Monitoring Screen (1/3)

I PI ProcessBook - [Snapshot]

BEE B E ~| M? @ | cornections | Back Mext

D d & D v on g s B [so% ~|| & | N2
SNAPSHOT of PLANT MAIN PARAMETERS ad
LIWIT I LT 2 LnIT 3
Lo -4 W Load 5239 MW Lo 55 1 AW
NS Temperature g5 NS Temperature 552 ¢ NS Temperature 538 T
NS Fressure O bar NS Fressure 63 bar A5 Fressure 170 bar
RH Temperature = RH Temperature 585 ¢ RH Temperature 538 T
RH Fresszure O Bar EH Fressure FE bar RH Fresszure 32 bar
MAS Fressure Deviation O bor NS Fressure Dewiation -0 O Bar NS Fressure Degiation 182 bar
Condenser Vaouum 1010 mbar-A4 Condenser Facuum 73 mbor-A Condenser Vacuum TE mbear-A
NIl I8 Coal Flows Sodtih MR IO Coal Flow S50t A Ml I8 Coal Flow S8a R
il 26 Coal Flows [EN IS T il 20 Coal Flow S52. 8 h Nl 20 Coal Flow 58 F A
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Total Cocl Filows a0 h Total Coal Flow SIS T R Total Cool Filowws SI6ed T h
SH Sproguater Flow £ T} SH Sprognuscter Flow 54t h SH Sprogusater Fiow Fatih
BFF I Current -0 ARIFE EBFF I Current S5 ARIFS BFF I Current 515 AMIFS
BFF 2 Current -2 ARTFE BFF 2 Current 551 ARdFS BFF 2 Current -I ARAFE
BFF % Current -2 ANIFS BFF 3 Cuwrrent -G ANFS BFF 5 Current S48 AIFS
BZOF I Cuwrrent -G ARIFS BCF I Cwrrent 72 AMFS BZF I Current 72 AMPS
BCF 2 Current 24 ANIFS BCF 2 Current 77 ANFS BCF 2 Current 72 AMFS
BCOF 3 Current -a ARTFEE BCF 5 Current & ARFS BCOF 3 Current O AVFS
D Let (Frotection) -208 o e Led (Frotection) -2499 pun D Let (Frotection) -262
Dirum Lot (Control) -I195 mm D Lot (Control) -132 mm Dirum Let (Control) -I12<F
Dhust Emission 5 mgsimE Dust Emission 28 mg/Nm3 Dhust BEvission 105 mg/Nms
Server Time = B N




Personalised Monitoring Screen (2/3)

Pl ProcessBook - [Snapshot]
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Personalised Monitoring Screen (3/3)
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Report - Offline Energy
(Start up Energy Requirement

E3 Microsoft Excel - Offloaf Energy revl) U1 compilation. xls

Fil= Edit Wiew Insert  Format  Tools Data  ‘Window PI Help - - F X
D=Eds8 &SBBY & EB < B = - 2] Z) bl AR -3
J32 - 13
A B © [n} E F G H | J K L =
1 |Unit1 Off-Load Energy Compilation ]
2
Mo, Linit Stark-Up Unit Syvnchronised Start-up Lnit Shutdown Offbar Total Off-Load | Start-up LF O LFC iZoal
(Date and Time) | (Date and Time) Cruration ({Date and Time) Caration Energy (G} Type consumption consumption | Consumption
- - - {hours) - {hours) - - iLiter) (T - (T -
1 [ 01-10-06 21:21 | 02-10-06 12:23 15.03 29-09-06 23:26 60.95 7.901.43 cold 186,586 159 12
2 | 02-12-06 17:58 03-12-06 3:15 9.28 02-12-06 17:58 9.28 8,567.66 | warm S S a1
3 [ 07-01-07 22:23 | 08-01-07 15:26 17.05 20-12-06 23:02 448.40 \
4

/

Sample of Pl Datalink application.

Unit 1 Off-Load Energy (GJ)

10000
8000 PS
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0 : : [ ]
1 2 3

LF O consumption (MT)

Start up energy used during plant
start up could calculated.
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E-mail Alerts

Dust Level High ; 28-Feb-2007 2.

i Fle Edt Yew [nset Formab  Tools  Actions  Help

i Reply | CReply to Al | £33 Forward | 4 bl S X e -9 - A @g
From: S‘ piaced@tnb, cam.my Serk: Wed 26-Feb-07 L0i44 PM
Ta: ESBI-Alan Dixon; ESBI-Alan Petty; ESEI-Colin McCulloch; ESBI-Dave Ford; ESBI-David Kely; ESEI-Philp Henderson; GEN - THE] - Shift Executives; GEM - THE] - Shift Managers;

Gunasegaran (Manjung); GEN - TNE] - Lead Managers; Mat Isa Othman; Chin Sun Sek; Zainudin Bin Omer; Azizul bin Gthman; Md Tarmizi Muhamad
o
Subject:  Unit 02 Dusk Level High ; 26-Feb-2007 22:40:04

This emall alert is generated from the following item:
Alert Details

Alert Message : Unit 02 Dust Level High
TimeStamp : 26-Feb-2007 22:40.04
Tag Name 1 JMIG_UZ HNNO3CQS05XVE
Tag Description : FLUE GAS QPACITY{H1Z]

Alert Conditions

Current Value : 142,12
Current Value > 100,00 (High
Limit)

Alert Criteria :

it 1 Trip / Shutdows '4-Feb-2007 1

This €: Fle  pde view [sert Fomat Tools Actons Help

This is} - 4aReply | ©dReply to Al | 5 Forward | 5§ YR AR AR
From: A piace@tnb,com my Serkt:  Sat 24-Feb-07 11;28 AM
To: ESBI-Alan Dixon; ESBI-alan Petty; ESBI-Colin McCulloch; ESBI-Dawe Ford; ESBI-David Kely; ESBI-Philin Henderson; GER - THB] - Shift Executives; GER - THE - Shift Managers;

Gunasegaran (Manjung); GEN - TNE] - Lead Managers; Mat Isa Othman; Chin Sun Sek; Zainudin Bin Omer; Azizul bin Gthman; Md Tarmizi Muhamad
cer
Subject:  Unit 1 Trip / Shutdown ; 24-Feb-2007 11:27:39

This email alert is generated from the following item:
Alert Details

Alert Message : Unit 1 Trip / Shurdown
TimeStamp : 24-Feb-2007 11:27.39
Tag Name :JMIG_U1_MAVZ0EUS01X3V
MEASURED MW (GROSS) FOR
Tag Description : CO-ORD CONTROL MEAMN
VALUE

Alert Conditions
Current Value : 0.78

L Current Value < 10,00 (Low
Alert Criteria i)

This ermail iz generated by PI-ACE on 24-Feb-2007 11:27:58.

This is an auto-genersted email, Please do nok reply.

Pl will generate e-mail
alerts on critical plant
status.

Trigger set point can
be customised as
required.

Information now
available in your mai
box even away from
site.



Easy Distillate Consumption Monitoring (1/2)

B U3 START-UP 23/02/07 AFTER RESERVE SHUTDOWN - Message (HTML)
! File Edit “ew Insert Format  Tools  Actions  Help

i wReply | CEReptytaall | C3Forward [ =4 o [ bl | W S 3 X | e - o - A’H@!

i Azizul bin Othman Sent:  Sun 25-Feb-07 1:06 PM

BT
To Chin Sun Sek; Ros '‘Bzman Mohamad
C Mat Isa Othman; Zainudin Bin Omar;
Subject: U3 START-UP 23/02/07 AFTER

[

* Fuel consumption during
plant start-up is easily
calculated.

Foss, lilke previously, ©

« Data convey to Operator
for post mortem info for
Improvement process.

~ | Ed Microsoft Excel. .. IMicrosoft Powe, ., I FIProcessBook. .. seskkop i Aaddress ’(_.' r.: Wy 2156 PM




Easy Distillate Consumption Monitoring (2/2)

EJ Microsoft Excel - LFO cost.xls

File Edit Wiew Insert Formak Tools Data  Window PI Help l - - F X
FEHIH SB8LY iB2BR-EBC B = -2 4 o - [3)
F33 - F
A B c D E E G o
1 LFO Consumption for Start-Up {GJ —
2
3| [Plant UNIT 3 0
4 | Unit Start-Lip 01-01-07 0:00 01-01-07 0:00
5 | |Unit Synchronised 01-02-07 0:00 01-02-07 0:00
=] Duration F44.00 hr 744.00 hr
=
= LFO Average Flow Rate 0.0605854301 tondhr JMIG_ L1 _HIFO7 CFE01:3Y 0.387158602 tonthr
g B0.85 kgshr 38716 kgéhr
10 | 71.50 litershr 45548 |literthr
11| 53,265.85 liter 338 877 .65 |liter
12 4528 ton 288.05 ton
13 | 105,531.70 LFOQ cost during start up. EB77 ,755.29 LFO cost during
14 | 42 814 [kdikg (G 42814 kdikg (CY used
153 205 437 .44 klihr 16 575808.38 kJhr
16 1,938,445 45419 kJ 12,332,401 43205 kJ
17 | | 1.935.45 |GJ | 12330 A0 Gl
15 |
19
o Distillat mpti
o IStllate consumption
22 LFO Totaliser Reading at Start Time 124060 /to
23 LFO Totaliser Reading at Stop Time 128567 to I I t o PI D .t I k
24 LFO Consumption w0 o Calculatlon using Fi- batalin
25 | Distillate density of 0. 85k liter 53,027 34 |lits
25 | 45073.24 ky
25 60558 ki
23 | 42814 |[kd
29 2,593,771.22 kJ 1 1 1
30 1929 765 791.02 kJ ExpenS|Ve eqUIpl I lent IS nOt
31| | 1532977 |Gl .
) I
5 onger require
34
I:ri v Fuel 0l for JanD7 ¢ Sheetl / Sheetl (2) 4/ LFO consumption
Ready

:4 sStart = & ” @z me



Plant Condition Monitoring
(Condenser Effectiveness)

=X

M PI ProcessBook - [Trend Display1™] == 55
JJ@% B @Iﬁk@ |C nnnnn tions|Back Mext _Iﬁliﬂ
D@ el sm@ 2 - (vw |0 = |08 [ow-] o8|

[M[3 NOTOreeD % %L %R @ * Resultis made available by the |
AMS Optimizer.

 Trending would be easy to
monitor plant over a period of time




Coal Performance Tracking

B4 Microsoft Excel - Coal Performance Database.xls

@ File Edit Miew Insert Format  Tools Data  Window PI Help

el @8RV {2R-BC - W = -2 Rl o - ) Th

G11 - 7 IS

A B © D E F .

1 |Main Parameters Related to Coal Performance. UNIT 1 Spreadsheet IS
2
3 |This analysis was performed for operation between 06-Jul-07 09:.00 to 06-Jul-07 17:00
a summary of
B Minirmum haximum Awerage =
7 Unit Load W 5416 B67.3 £93.6 tEd I0US d ata
8 |Total Coal Flow Tonlhe 207.5 283.4 239.0
9 Mo of Mills in service Mo, ] ] a .
10 Average Coal Flow Tonlhe 6 86.7 478 I I t t k
11 [Awerage PA temperature to Mills degC 1651 194.3 179.7 CO eC IO n aS "
12 | Average PC pipe temperatures degC 582 2.0 598
13 |Mill Differential Pressure kpa 23 29 2B
14 [Mill Motor Power kY 41141 458.7 430.0
15 [Mill Motar Current Arnp G846 941 885
16 |Mill Motor Winding Temp degl A48 B3.2 6B.7
17 |SH steam pressure bar 146.0 180.0 159.9
18 |SH steam temperature degC 5287 £53.8 540.2
19 |RH steam pressure bar 282 34.8 309
20 RH steam termperature degC 5186 S60.7 538.8 .
21 | Superheater Sprawwater Flow Taondhr 0.0 160.5 102.9 N OW IS
22 |Main Steam Pressure Deviation har -5.6 4.4 0.0
23 LH Gas Air Heater Gas Qutlet Temperature degl 388 154.3 147.7 .
24 RH Gas Air Heater Gas Outlet Temperature degC 157.7 164.1 1611 h bl
25 il Loading kWi Ton 8.1 10.7 849 aC I eva e
26 |S02 levels mg/Nm3 3471 447.0 352.0 . )
27 Dust Level mg/Mm3 35 173.0 59
25 |Buoiler Efficiency % g7.0 g7.8 g7.3 Wlth I n feW
29 |Plant Heat Rate kJikih 9236.4 11129.5 10231.1
30 Auxiliary Power Consurmption % 7.2 7.9 7B -
31 |NOTE :}If : CIICkS
32 Important Plant Parameters Verdict Comment'Remarks
33 |1. SH Steam Temperature NORMAL |OK

2. Reheat Steam Temperature. NORMAL |OK
M4 » M[{ U2 SEBUKUZ14 (2) 4 U1 BONTANG31A 4 Ul BONTANG316 (2) % U1 BONTANG316 (3) { U3 hontang3id 4/ Ul template U2 te

Reeady
p——— - — = =
1y Start e . r- Inba... r-@ 2M.. = Fd Micra,.. r-l PIFr... r?f, Tank... r-" Scan...




B3 Microsoft Excel - Copy of Weekly Summary Condenser 20-26_08_07

Weekly Performance Report

(5] Ble Edt Vew Insert Format ook Data  Window  Help
NN RERE = AN 918 = bl e -0 -
93 - A
A 1B ] c I D I E [ F I G [ H I I B
| 7 | UNIT 1 WEEKLY CONDENSER PERFORMANCE REPORT
| B | PERIOD FROM 20/Augl07 TO 26/Auglo7
19|
110
% Weekly Condenser Terminal Temperature Difference Monitoring Chart
< 800 1
|13 | 700 — = 0
12 ] o e\ I
15 500 1
16 £ 0
LS H]
= 300 =0
7 200 —=— Lowd (M) 70
18 —+— Actual TTD | 19
— 100 =0
119 0 ! ; i - t t 0
| 20| 1 2 3 4 5 6 7
121
122
% crosoft Excel - Weekly Summary RAH.xls R
[ 25| @ Fle Edit View Insert Format  Tools Data  Window PI Help - -8 %
% o =
7 Dedaa g8LY ibR-BY & = -4 E o -3,
(26| ariel -w - B ZU &%, WM DA -
29
E BlEIrr G L |0 G HE RA.
El ¢ K - 5
132 B [ D E F G H J K =
% |7 UNIT 2WEEKLY ROTARY AIR HEATER PERFORMANCE REPORT 7
|34 ¢
s PERIOD FROM 17-Sep07 TO 23-Sep07
11
B ‘Weekly RAH Diffrential Pressure Monitoring Chart
13 1000 0.0
14 - — . - -200.0 —=— Load (i)
15 auw 1 4000
—#— LH GAH Ditferential -
18| _ 0 - -b00.0 e Pressure (Pa)
17 _;: 17-09-07 18-09-07 18-08-07 20-08-07 21-08-07 220907 230807 4 8000 — RH GAH Ditferertial
- = sm 1 ooon ] Pressure (Pe)
19 tooo s L-1z00
W 1 4000
-1500 -1600.0
Weekly RAH Gas Side Efficiency Monitoring Chart
700 4.0 —
= s —&— %
600 B20 . —=— Load (Myin)
500 == 62.0 5
- 100 K —— LH GAH Measured Gas|
.;: 510 E side Efficiency (%)
= 300 E RH GAH Measured =
ann = o i Eirninmm —
» b\ Summary 20 to 26Aug7 { data / |«l | 3

Data extraction
IS effortless by
using Pl Datalink
In Microsoft Excel
Environment.




Customised Plant Information Display

MASTER PRESSURE | SET POINT DEVIATION
- 0.03 Bar
-
w573
N

22222 N | PR MW(GROSS)

~ 1-332.00 600

MW(NETT)
SET TARGET




Customised Plant Information Display

TANK LEVEL DATA OVERVIEW

Rz Water Tank: Service Water Tark Derninerslised Water Tank T AT
Tank1:  TO.T6 m Tank1: 1163 m Tark1: 11,14 m Level: S.46 m
Tank 2: i Tank 2: 11.64d m Tark2: 1102 ™
CCCYY Tarks Condenser Hotuell Feedwater Tank Generator Vacuurm Oil Tank

i 7204 %)

Ernergency Head Tank Lewvel

201803 rom

Feedwater Tank Level:
58288 mm

Condenser Hotwell Lewvel:

7250 mm

Head Tark Lewel

TO1.08 rom Fuel 0il 3torage Tanks

EGLC 11 EGC 12 EGLC 12
Boiler Orurn

= 3.7 m 8.9 m 33 0m
"lffompenlsated Lewel for Protection Compensated Level for C;:\ntrol 3
i 283.00 =215.02  rmom

Above display which currently in use was designed by Plant Operator




In Conclusion

dRemote monitoring which made possible
by Pl System would enhance plant operation.

Plant information is on your desktop readily
available for reports and troubleshooting task.

dThe Pl System brings all operational data into a
single system that can deliver it to users at all
levels of the company — from the plant floor to the
enterprise level.
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