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Enlighten the life in Middle East
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Enrich the life in Qatar

Energy, Power & Water plays the vital role in Qatar’s Development and Transformation
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Changing Life Expectancies in Qatar
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Changing Scenarios in Qatar

* Exponential growth and demand
in power and water sector

* Rising demand for energy
resource conservation due to
climate change and green gas
reduction

 Government initiated various
energy and efficiency measures

Energy efficiency investments provide a large contribution to emissions savings—approximately
40 percent—due to their low cost and high returns.

Sectors Technologies
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i End-use fuel and electricity
[l Power genera tion 42% Industry 18% Iefﬁc\ency 1% BCCS 20%
0 Transport 21% 0 Buildings 12% End-use fuel switching 9% H Renewables 29%
W Other transformation 7% I Additional emissions 6DS I Power generation efficiency and fuel Nuclear 8%
switching 3%

Energy Technology Perspectives 2012: Global contributions to emissions reductions in the 2°C scenario, by sector and
technology © OECD/IEA, 2012, fig. 1.9, p. 39.

Optimisation of O&M Efficiency at Qatar Power
Pl System plays important role in improving O&M performance
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Agenda

* About Qatar Power Company
* Business Environment and Challenge
* Case Study to improve O&M efficiency

* PI System Capabilities to solve Qatar Power’s Business
Challenges

* Results Obtained and Business Impact
* Future Plan and next step
« Summary and Conclusion
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Qatar Power Company

Ras Laffan-B Independent Water and Power Plant (IWPP)
Plant Capacity: Power 1025 MW and Water 60 MIGD
Company: Q Power Q.S.C, P O Box 22664, Doha, State of Qatar
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Qatar Power Company

 Long term PWPA with Kahramaa ( regulator of Qatar)

* IWPP project company, responsible for facility O&M for 25
years under BOOT agreement

* [|tis consortium of Engie (GDF Suez),Chubu Electric and
Qatar Electricity and Water Company

« Commissioned full facility of 1025MW Power and 60MIGD
Desalination Water in year 2008.

e State of art technology in power and water production
* Implemented Pl System in year 2012
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Ras Laffan B - Independent Water & Power Plant (IWPP) &% ==
Combined Cycle Power and Desalination Plant =
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Plant Configuration

s Capacity
Commercial Operation Start: Jun 2008 + 1025 MW Net
« 60 MIGD (272700 m®/day)

-

1901 MJ/Sec

HRSG
1"

= Plant Design

*3GT 237.35 MW
*2ST 221 MW
* 4 MSF 15.13 MIGD

. DUCT FIRE 11 <}
176 kg/sec 76.5 bar 560 © DESAL UNIT 1
643 MJ/Sec X | SR 3 kg/sec O 41 m3/hr

Plant Technology

* GT:94.3A-Siemens
« ST: M30-40-M2A-

Siemens DUCT FIRE 12
* MSF: Doosan 643 MJ/Sec

1901 MJ/Sec

]

176 kglsec  76.5 bar 560° |

13

Plant Net Efficiency

ec PESAL UNIT 3

At Ref Conditions DUCT FIRE 13
« Facility : 40.29 % SUMNSe;  ITRwker 183 ke SOOE L
* GT :37.45%
DESAL UNIT &
« MSFPR :8.26 e

Schematic diagram
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KPI - Plant Dependable Capacity Tests

Power Plant Net Capacities in MW Water Plant Net Capacities in MIGD
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KPI - Power Plant Availability and Reliability

Power Plant Annual Availability-% 2015 figs are till YTD- July-15
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KPI - Water Plant Availability and Reliability

Water Plant Annual Availability-% 2015 figs are till YTD- July-15
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Awards and Recognition
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Business Environment

« Company income through PWPA

* Fuel gas and seawater used for power and water
generation is not directly pass-through under PWPA

* Efficient O&M is vital for higher profit and to avoid penalties.

Capacity
Kahramaa — Available
Fuel Gas Power Revenue
%
> Water
o
Seawater _, Output
Revenue

Q Power-IWPP
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Business Environment
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Business Challenges

* Meet Health and Safety Target

* Meet Power and Water Demand

* Maintain higher Plant Capacity available all the time

* Efficient O&M at all operating scenarios

* Deterioration in Plant Efficiency factor over the period
e Deterioration in fuel and seawater margins

* Availability of real time plant information

* Availability of historical plant data and archival

* Real time analysis and Management information system
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Business Challenge & Pl System

* Implemented Pl System and tools to find solutions to
Business Challenges

* Application implemented in real-time
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HSE: Monitoring Heat Stress Index

Past Present
e Difficult to monitor Heat Index. * Online Monitoring of Heat Index
« Conventional manual through PI System
monitoring. * Real time messaging and
« Difficult decision making notifications
« Missing Controls * Easy decision making
« No people awareness * System controlled measures

 People awareness
 Dash Board and displays
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HSE: Monitoring Heat Index - Pl ProcessBook

Qe QATAR POWER COMPANY, RAS LAFFAN-B, IWPP 8/28/2015 8:40:11

865 Mw [ TSI 4,216,382 Hrs 10918 m3/hr
924 MW LTA MAN DAYS 3,452 Days 10228 m3/h

50,02 Hz —
a780°c | TN 311 1293 Th
59.88 % 1002.07 mbora_,, IEPEIUEE 931 Deg C

—— = : PRODUCTION GOR PR
203MW  35.46% 27311/h 755 7.85
204MW 3549 % —F [ msF22 | 2813Wh 742 7.73
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161MW  2028%  Dmam — 2848T/h 7.99 830
154MW 1948 % T 2 11293 T/h
924MW  39.07% o o i - 10472 m3/h
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HSE: Monitoring Heat Index - Notifications

-
© This message was sent with High importance. © This message was sent with High importance,
From: PI_AFServer @QATARPOWER.NET From: PI_AFServer @QATARPOWER.NET From: PI_AFServer @QATARPOWER. NET
Te: Parasram Borkar To: Parasram Borkar To: Parasram Borkar
(< Co ce
: L 4 i Subject: Danger level- High Priority Category- Heat Index > 50 to 53 [ Level- :
Subject: Danger level- Normal Category -Heat Index > 39 to 49 [ Level-IN ) g gl rity Category- Heat Index > 0 53 ( Level ) Subject: Extreme Dianger { Severity Level-V) Heat Stress Index : » = 54,
Heat Stress Index Value : 42 Heat Stress Index Value : 52
Heat Stress Index Value : 54 .
Ambient Temp: 39 Deg C Relative Humidity: 30 % Ambient Temp: 35 Deg C Relative Humidity: 70 %

Ambient Temp: 37 Deg C Relative Humidity: 60 %

Severity Category : ERTGIIGIDANEORINNEOISIN

Heat Syndrome : Heat Stroke or Sunstroke imminent

Severity Category : Danger ( Normal Category-Level -III) Severity Category : _

Heat Syndrome - Sunstroke, Heat Cramps or Heat Exhaustion likely, Heat | Heat Syndrome : Sunstroke, Heat Cramps or Heat Exhaustion likelv, Heat Stroke possible with prolonged exposure a1

‘Work Rest Period Minutes : 30:10 ‘Work Rest Period Minutes : 20:10
Controls: All Work under direct sunlight to be stopped
‘Water Requirements ( 1 cup = 1/4 liter) : 1 Cup every 15 minutes ‘Water Requirements ( 1 cup = 1/4 liter) - 1 Cup every 10 minutes
. . Notification Name : Heat_Stress_Level 4
Controls: Work Under Shade Controls: Elevated Work and Confined Space Works under direct sunlight to be Stopped.
" . . . Triggering Condifion : Hst Index 5= 54
Notification Name : Heat Stress_Level 3a Notification Name : Heat_Stress_Level_3b
Triggering Condition - Hoe Indes == 39 Triggering Condition : Heat Index >= 50 AND Heat Index < 53 Notification Start Time : 82872015 7:15:00 AM Arsb Standard Tims (GMT-03:00-00)
System Name :QATQPRAFWO1 Notification Start Time : §27/2015 10:05:00 BM Assb Standard Tims (GMT+03:00:00) Target Path : Heat Incen
Notification Start Time : 7/17/2014 §:30:00 AM Arsb Standard Time (GMT-+03:00:00) Target Path : Heat Index Regards,
Target Path : Heat Index Regards, Parasram Borkar
PI System Admin
Regards. Parasram Borkar +074 33840366
PI System Admin
+974 55840366
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HSE: Monitoring Heat Index — Asset Framework

Power_DB - PI System Explorer {Administrator)

OSlsoft.

File Edit Vew Go Tools Help

,iDatabase P Query Date ~ (U @ eEack

> H,,Checkln L v IﬁReFresh [ MewElement = =] Few Attribute

Elernents
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[ Power Island
G QATOQPRPIS01 ModuleDE
@ QPOWER
& aTil
@ aTiz
& GTL3
(F Heat Exchanger
(3 Heat Index
& 5T 14
& 5715
3 TARIFFMETER
G wWater Island
- @ DWPS Overview
-~ (G Electrical Swstem
- & MSF 21
- @ MSFz2
- (3 MSF 23
- (3 MSF 24
[ (G MSF Common Systems
H- (G PWPS Overview
H- (G Remineralization Syskem

[}, Element Searches

Heat Index

" General I Child Elements ~ Attributes |Pnrts I Analyses I Wersion |
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# ¢ B % Name = Yalue Time Skamp Description Data Reference
= AMB_RH ESD % SI26/2015 9:03:26.324 AM Ambient Relative Hu, .. Formula
= =] AMB_TEMP 360 5/26/2015 9:03:26.324 AM Ambient Temp rounded | Farmula
6 aTl1_RH 53.5199844360,,, |S/26/2015 9:03:26,324 AM Relative Hurndity PI Paink
= 0 GT12_RH 55.8399810791... |8/28/2015 9:03:26.324 AM Relative Humdity PI Paink
= & aT13_RH 52.7099830256,,, |Gf26/2015 9:03:26.324 AM Relative Humdity PI Poink
= =] Heat Index 49 SI26/2015 9:03:26,324 AM Heat Index Calculated | Formula
= =] Heat Index 10 35 % 5/26/2015 9:03:26.324 AM Heat Index Table Laokup
=] Heat Index 20 37 % GiZ6/2015 2:03:26.324 AM Heat Index Table Lookup
= =] Heat Index 30 4 % 8/26/2015 9:03:26.324 AM Heat Indesx Table Lookup
= =] Heat Index 40 43 % 8/26/2015 9:03:26.324 AM Heat Index Table Laokup
= =1 Heat Index 50 49 % 812812015 2:03:26,324 AM Heat Index Table Lookup
= =] Heat Index 60 54 % 5/26/2015 9:03:26.324 AM Heat Index Table Laokup
=] Heat Index 70 54 % Gi26/2015 2:03: 26,324 AM Heat Index Table Lookup
= =] Heat Index 80 54 % 8/26/2015 9:03:26.324 AM Heat Index Table Lookup
= =] Heat Index 20 54 % G/26/2015 2:03:26.324 AM Heat Index Table Laokup
B | ¢ RH 591499862670, |B/28/2015 9:03:26,324 AM Relative Hurndity PI Paint
= 0 Temp 37.7899627685, . | §28/2015 9:03:26,324 AM Ambienttemp PI Paink

2
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HSE Performance Achievements

* No heat stress related incidents.

* Achieved 4.2 million man-hours in 3,452 days without LTA
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Plant O&M Optimisation

MW —S8ystem MAX —System MIN —QPOWER-PLF-% %
8000 /\ // \\ 100
. 7000 P - 90
Power Grid Demand Fower / . 80
A 6000 i' . \ A o
5000 W] a L 80
4000 /w E, \\ 50

3000
2000
1000

o

v
Water Grid Demand

1112014

 Difficult to optimise Plant Configuration 1:2 8

* Inherent Energy Losses 60

* Plant efficiency deterioration 40
20

* Plant life and maintenance issues

* Lower fuel and seawater margins L L8855 S5 5L EE33 0008 aBEEE5 8

13-Jan

25-Jan
18-Jun
30-Jun

* Real time data archival and analysis
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Plant O&M Optimisation - Dash Boards

Qe QATAR POWER COMPANY, RAS LAFFAN-B, IWPP 8/28/2015 10:18:09

920 mw [JETSEETS 4,216,382 Hrs 10946 m3/hr
979 MW 3,452 Days 10254 m3/h

5003 He 54 711 m3
woscc DEETOETENEN  40smis 1343 Th
62.05 % 1002.12 mbara ,  [IEFENDELE 9-32Deg C

—— — : PRODUCTION GOR PR
cT 1 218MW  36.02% 2796T/h 7.64 7.94
GT12 223MW 3649 % —F [ msF22 | 2827Tnh 733 7.44
Gr13 224MW 3631 % Ol - 2812T/h 508 8.38
ST 14 160MW  2033%  Dmam — 2908T/h 7.92 822
ST15 154 MW 19.44% = = 3 I = 11343 T/h
PLANT 979 MW 40.37 % — ¢ - ¢ © - 10500 m3/h

GROSS PLF  |NO DAT - e e e e e e 840 m3/h

—
s
. R B B B B B B B B B B B =

e R R B R R R R R R R R e
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Plant O&M Optimisation - Pl ProcessBook

P oWER

2

Power Island Overview

8/28/2015 10:19:29

POWER ISLAND
POWER ISLAND KPI
GT 11 OVERVIEW
GT 12 OVERVIEW
GT 13 OVERVIEW
HRSG 11 OVERVIEW
HRSG 12 OVERVIEW
HRSG 13 OVERVIEW
ST 14 OVERVIEW
ST 15 OVERVIEW
FUEL GAS SYSTEM
FEED WATER SYS
WATER STEAM §YS$
DUMP CONDENSER
COOLING TOWER
AIR COMPRESSOR
STM WTR CHEMISTRY
ELECTRICAL AUX
HEAT FLOW DIAGRAM

GT11
216.98 MW
9994 kJ/kWh {G
36.02%

GT12

22213 MW G
9963 kJ/kWh
36.13%

GT13

22425 MW
9928 kJ/kWh
3626 %

HRSG11

o

QE 144.21 kg/s

552.90°C

HRSG12

74.03 bar

:@

sT14 160.59 MW

A 0.35%

& —

HRSG13

150.26 kg/s
553.44°C
78.16 bar

15473 kg/s
554.46°C

0.46 %

ST15 153.48 MW

78.70 bar
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0.28 %

POWER DISPATCH
POWER GENERATED
PLAINT NET EFFICIENCY
PLANT AUX POWER

217 MW
976 MW
40.54 %
59 MW
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Plant O&M Optimisation - Equipment monitoring

Qesven Gas Turbine 11 Overview 8/28/2015 10:21:04
ENVIRONMENT
POWER ISLAND EMPERATURE 37.94°C FUEL POWER  217.07 MW
CEL HUMIDITY 6{.) 992 NG PRES U/STR ESV 27.29 bar FUELGASTEMP  56.12°C FREQ 0001
EUE— PRESSURE 1002.12 b ° NG TEMP U/STR ESV 49.56°C — NG FLOW 13.78kg/s POWER FACTOR 0.97
-1embara FG FLOW GT11 62112.00 Nm3/h : VBFLOW 12.81 kg/s HEAT RATE 10003 kJ/kWn
_ GASHHV  38.81 MJ/NM3 PILOT GAS FLOW 097 ka/s CYCLE EFFICIENCY 3599 %
_ INLET AIR I COMP EFFICIENCY 95.46 %
REL HUMIDITY 55.38% IGV ACT POSITION 1000 %
GT EXHAUST
| I ARRiOW 51397 kgisoe !
CALC TURB OUT TEMP CORR  559.72 °C
_ TEMPERATURE 39.37 °C — = 501 35°C
DEW POINT TEMP 28.80°C {1 585.?1 °C
Bl GT EXHAUST TEMPERATURE )
—t— 586.3°C
_ ([ s e | s e g § § = 593.9°C
EOH 701042 [ 593.9°C
_ OP HOURS 683205 M
GTEXHAUST FLOW  445.2 kg/s
NO OF STARTS 109 ——
_ COMPRESSOR INLET
SHAFT POSITION COMPRESSOR OUTLET ———
978.8 mbara = - To HRSG 11
_ AIR FILTER 20°C 205mm  431.42°C  1574bara SWERVOLTAGE 114V —
DF FILTER 8.93 mbar 32'0 e 217mm  43516°C  1576bara EXCITER CURRENT T114.2 A FLUEGAS STACK
GT12 OVERVIEW DP COALESCER 0.26 mbar 32' 0o 221mm  433.29°C 1574 bara NOx 22,77 mg/Nm3
_ DP PULSEFILTER &.56 mbar 32'0 wc 222 mm 15.74 bara CO  492mg/Nm3
GT13 OVERVIEW DP FINEFILTER 1.66 mbar ' 2.99 rmm $02  1.48 mg/Nm3
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Plant O&M Optimisation - Pl ProcessBook Report

@E‘a’dﬁ Gas Turbine Report 8/28/2015 10:23:24
Parameter | Units | GT11| GT12 GT13| Parameter \ Units | GT11 ‘GT]Q ‘ GT13
Ambient Pressure mbar | 1000.44 | 1000.30 [1000.14 || Flue Gas Stack CO mg/Nm? 4.59 4.74 2.44
Ambient Humidity % 5654 | 6394 | 59.72 ||FAuve Gas Stack sO2 ma/Nme | 1.72 300 | 1.00
|_crisoveview | Fuel LHV MJ/Nm3| 3881 | 3881 | 3881

m Power Output MW 217.57 | 221.69 | 226.56 11400 | 23 11400

Heatrate LHV KifkWh | 9981 | 9896 | 98¢ | (I .

Thermal Efficiency % 3607 | 2638 | 3649 | [l 'I,|l-'| lh"l' |“I"I' '| N‘ F‘\

Evap Cooler Effectivenesy % 88.3 85.6 77.0 |L<|||'l| | |' ‘uﬂ', I'| ‘H '|||| hu.‘. |f|||| -i'|l' )r fl‘

Evap Cooler ON / OFF ON ON ON V1|,|"'| '\'**'lrw"'“ f ".‘J "f-r'fﬂlr' 1||_-"ﬁ'r l,w -

Fuel Flow kgls | 1378 1400 | 1423 i, il '{ﬁ"'m i qlﬁ‘l |'.||||'

Air Flow kgls | 6140| €17.5| ¢107 | [ i i ' lh'“al,lv'l\‘m Nw

Exhaust Flow kgls | 6452 | 6452 | 6402 | IS 1} W " w”; ey
Exhaust Temperature °C 591.6 594.2 597.9 8!28!20.1.5;2:2;??4;1\&'1 8.00 hours 96?;8!201510:23:24!\[\&1 ?ﬁerf'\.r;
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Plant O&M Optimisation - Pl ProcessBook

sl Water Island Overview 8/28/2015 10:27:59

2

WATER ISLAND MSF 21 MSE 23 WATER PRODUCTION
TBT 110.24°C MSF 21 TBT 110.14°C
WATER ISLAND KPI BET 44.68°C 276500 T/h | et 4471°C
37.92 uS/cm Honhislalichiahd Mmoo andsat oy
MSF 21 OVERVIEW PROD 2809.45/h o5oR PROD 2781.80 1/h
STEAM 361.00 t/n STEAM 350.45t/h
MSF 22 OVERVIEW MSF 22
GOR 7.50 2798.25T/h GOR 8.16
MSF 23 OVERVIEW DIST/SW 0.12 2.07 uS/cm DIST/SW 0.14
SEA WATER 22200.00 m3/h 7.9FR SEA WATER 204616.00 m3/h = =
MSF PERFORMANCE RATIO

DUMP CONDENSER 1

AvgSWDT 9.31 Deg C 1,& |‘ 1 } h‘ \:1 |
WATERPRODUCTION 11133 rq ey MMMW i
WATER DISPATCH 10940 m3/hr '

- FROM POWER PLANT

DWPS OVERVIEW

et

PWPS OVERVIEW MSF 22 MSF 24 8 Wl sl

e | [ 109.96 °C PUMPCONDERSER2 1 110.28°C HETEM'“M'"‘#‘?"I"]H”‘J'FY“’%WF MF?\W*'WW
BBT 45.04°C BBT 44.17°C

REMIN SYSTEM PROD 2812.951/h 28“;;?22[‘;‘ T/n | PROP 2921.101/h | [EEIESEREEEUNNS
WS EIECTRIC AL STEAM 381.951/h T| 4ausieom | sream 352951/h | Erem— e

GoR 7.46 8.47 PR GOR 8.20

ELECTRICAL SYSTEM DIST/SW 0.12 S 24 DIST/SW 0.12

AIR COMPRESSOR SEA WATER 22839.00 m3/h 352.951/h 2919007/ | SEA WATER 23580.00 m3/h
BLOWDOWN 5250 m3/h 201.9 uS/cm | BLOW DOWN 5358 m3/h

WATER CHEMISTRY 8.51PR
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Plant O&M Optimisation - Water Plant Monitoring

FowER

P2

DESALINATION PLANT OVERVIEW

8/28/2015 10:30:09

WATER ISLAND

WATER ISLAND KPI

i

PWPS ELECTRICAL

|

AIR COMPRESSOR

il

MP STM

SW INTAKE
LP STM 83808.06 M3/hr
. 22212m3h 3547 °C -« DISTILLATE
214.29°C MSE21 | 1303 barg A 3681150 m3 3681759 m3
1457 bar _MSF21 ] CR — —  713m3h  71162m3h
el 11024 °C 4468°C —> 123363 4 652.727 m3/h 434060 mm el =
1.12 barg ¥ o 27825th .,
: _ = 712.19m3/h 3.76 uSlcm
143.90 °C 37.92 uSicm 10601 m3/hr
373th ¥ 0.10 uSicm AL 4 __, REMIN 493barg  7.03 pH
([ [Ty
— 22713 m3/K
14.44 bElrQ 1{}9'955’ °c ""'"45_{}4 °C + 11706 .||k ¥
LS = —— | 10596 m3h
119barg — " - 2812.95 th | POTABLE WATER PROD
14362 °C 207uSiem P ] ] e || e e POTABELE WATER DISPATCH
- == ||=== 10937 m3/hr
14 44 barg (2] CR 20814m3h | i AvgSWDT 9.33 Deg C
110.14°C 44_|71 “Cl» 133037 v [ Vo -3 Deg
b o - E5J0
1.18 barg - .=. IJ'L| favane _.:.i 28672 th - * | Max SWDT 9.62 Deg C
150.42 °C ——
349th WO008usem - uslem .
MsF24 || = 1 200D 3D 4P 49445616 m3 48814736 m3
14 44 bar, — CR 23049 m3/h 10240m3h 9994 m3/h
] 110.00 C4417°Cl— 1 41978 |  — =
1.26 barg | 2898.35 tih — DISTILLATE
o018 C i 10234 m3h 179.8uSlcm  7.96 pH
: 351 th Y 0.07 uSicm = usicm 9.11 barg 0.44 ppm
« Cond Return HDR
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Plant O&M Optimisation — Real-time Reports

MSF 21 OVERVIEW 8/28/2015 10:33:15 MSF 21 BRINE RECIRCULATION PUMP 1 8/28/2015 10:33:50
P STEAM PP 2 758 Bearing Temperatures TRIP SETUP UP.BOTIOM TEMPS Bearing Temperalures
14.4 barg I o ) Alarm - Up, Bottom Temp >100°C
441/ AFTER CON Feed Ratio 294 otor Bearing Temperature BOTTOM 41.00°C Trip - Up, Bottom Temp >108°C
PRE CON INT CON Motor Bearing Temperature UPPER 66.44°C
. SEA WATER " Ly
1440°C e —— DISCHARGE Theust Bearing Temperature 64.16°C
1.1 barg 1445 8 m3/h Radial Bearing Temperature 44.64°C Alarm - Thrust, Radial Temp 80°C
I 11 Trip - Thrust, Radial Temp >80°C
A ANTIFOAM 829 n 7 wiinging e <
STEAM 1440°C y Motor Winding Temperature 1 93.72°C IRIP SETUP WINDING TEMP
o~ \ 8173.1 m3/§ Motor Winding Temperature 2 92.22°C Aiarm - Winding Temp >130°C
B SEA WATER o N Trip - Winding Temp >140°C
. SRINEHEATER || 4 al 1% (T B0 P DisCHARGE Motor Winding Temperature 3 93.38°C
nssc L Motor Winding Temperature 4 92.02°C
i WH’LH/I/E = 2 e waren Motor Winding Temperature § 9198°C
358°C i eratu °
1148 mm % Metor Winding Temperature & 94.02°C —
080 ] f } i 4 REMIM Motor Cumrent 199.7 A
3% mm Psvsrem : 5
] 02barg 00 D4barg [O5barg 0.6 |08 0.9 barg —] o Bearing Vibrations | d
4.1 A MM ligs.ac 1029 °c| 1008 °c 57:3°C 79.8°C 528°C 38.3us/em ARl
S HEAT RECOVERY 2;?&3&2]{ Vibration X 3.24 mm/s IRIP SETUP BRG VIBRATIONS
: ANTI SCALE 147.1 I/h 262160 m3/h ) 128.0 M3/ . ,
SODIUM SULPHITE 81,7 /h - “4bera S 180 Vibration ¥ 2.78mm/s Alarm - Brg Vibrations >6.4mmis
coNp 0.1 uS/em o VibrationZ  2.26 mm/s Trip - Brg Vibrations >10mm/s
REURN 34711/

MSF WATER CHEMISTRY 8/28/2015 10:35:50 HRSG Report 8/28/2015 11:02:58 |

COMMON SYSTEMS MSF #21 MSF #22 MSF #23 MSF #24 Parameter Units HRSG 11 | HRSG 12 HRSG 13 | Parameter | Units | HRSG 11| HRSG 12 HRSG 13
SRELAL R R Z3spen DISSOLVED OXYGEN | 133.40ppb | 327.400pb |  520ppb | 1620ppb Feedwater Flow kafs | 14335 14021 | 14474 || prum waterca cesfem 177 1.67 1.72
HYD CARB SW SUPPLY COMMON HEADER 0.09 ppm RSt A oy 14381 14967 153,01 920
eam how als 43 49.6 L Drum Water pH H 917 9.24 B
CL SEA WATER HEADER 0.00 ppm CWRP SUCTION PH 8.07 pH 8.40 pH 7.60 pH 683 pH P °
PRODUCT WATER ALKALINITY 60.93 ppm VRS DISCRARCE it 754 pH 828 pH 661 pH 809 pH HP Steam Temperature °C 552.00| 55296 | 553.62 ||Saturated Steam CA| aeSfcm 0.06 0.04 0.06
‘CL2 PRODUCT WATER Bad
o HP Steam Pressure bar 74.60 74.60 74.60 | | Main Steam CA ceSfcm 0.04 0.06 0.06
CLO2 LOW PRESSURE LINE 0.13PPM BRINE RECIRC CONDUCTIVITY | 68.64S/cm | 6536 uS/cm | 74.40pS/em | 78.74 pSjem
POTABLE WATER CLO2 0.44ppm DISTILLATE CONDUCTIVITY | 3828 uS/cm |  207uS/em | 4.40uS/em | 201.45 us/em Duct Burner] FuelFlow | Nm3/h| 7635.60 | 7673.47 | 7585.61 || stack Temperature °C 16683| 16569 | 16242
Ul CEORNE LON EXRSURE Lee 0391TM CONDENSATE CONDUCTIVITY | 0.10uS/em | 0.10uS/em | 0.08uS/em | 0.07 us/em Duct Burner 2 Fuel Flow | Nm3/h| 6671.68 | 661295 | 6950.66 || Flue Gas Stack NOx | mg/Nm? 2252 2540 | 31.60
RESIDUAL CLORINE HIGH PRESSURE LINE 0.12PPM
o o ! 4.78 2.79
DISTILLATE WATER PH 7.16pH DISTILATE PRODUCTION | 27¢9.20T/h | 280245T/n | 2858.45T/h | 2860.90T/m Duct Bumerl Inlef Temp | °C NO DATA [NO DATA NO DATA | | Flue Gas Stack CO | mg/Nmi 499
PRODUCT WATER PH 788 pH PERFORMANCE RATIO || (7.78. PR 70 B8 Lo SRy Duct Bumer] Outlet Temp  °C NO DATA [NO DATA NO DATA | | Flue Gas Stack $02 | mg/Nm? 132 1.32 112
‘GROSS OUTPUT RATIO 7.68 7.47 8.13 8.01
FOTAMS AR P 77apH FEED RATIO | 291 291 295 284 Duct Burner2 Inlet Temp | °C NO DATA |NO DATA NO DATA
NEUTRAL WATER PH 7.40 pH RATIO | 35.40 Kg/MIG| 34.11 Kg/MIG | 35.35 Kg/MIG |33.04 Kg/MIG
SW COMMON HEADER DISCHARGE CONDUCTIVITY 83.15 uSfem CWRP FLOW | 39.0 m3/h 240m3/h -4.5m3/n 16.5m3/h Duct Burner2 Qutlet Tem oC  NO DATA [NO DATA NO DATA
SEAWATER INTAKE |22890.0 m3/h | 23025.0 m3/h 20505.0 m3/n | 23472.0 m3/h
SW HEADER ANLAYSIS CONDUCTIVITY 55.44 uS/cm DISTILLATE/ SEAWATER RATIO | 0,12 D12 0.04 012 Drum Pressure bar 8186 81.20 80.80
.74
A AT CONuCTIY e GT Exhaust Flow kgfs | 64525 | saa87 | 627.68
PRODUCT WATER CONDUCTIVITY 173.78 uS/cm
POTABLE WATER CONDUCTIVITY  180.20 uS/cm HRSG Efficiency % 30258 / 15 11:02:58 AM

osisot. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSlsoft, LLC




Plant O&M Optimisation - Performance/Conditioned based
Maintenance

o g
——MSF24PR  —— MSF 24 PROD
9.10
A £\
890 I 3000.00

8.70
/ {- 2500.00
8.50 }
(- 2000.00
ss0 [ TH E— .|
8.10 |

. i 'N .}(
1 | 1000.00

7.90 +

7.70 ¥ N/ - [ s0000

3500.00

Qusats LSF MONITORING

[wa [ wrn B we: [ own Bows  iwn ] wu | wn [ s B wo B we § w=n |

—
H
g

T

T 167 e 240 he B 207 e T80 e L Qe Thr 14 hr 106 b 0 b

Kg of Dist/ 2326 kj

e e £ e A S e e e e o e e i g s g il g e v i e e el T

e g i e el e S e ke i et i e g

Online Monitoring of equipment performance used for performance & condition
based maintenance of distillers, lime stone filters and major pumps, GT suction filters
etc.
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Seawater Margin Improvement

PDW‘E&

Q

SEA WATER SUPPLY AND COOLING WATER DISCHARGE

8/28/2015 11:14:14

WATER ISLAND SW SUPPLY B84%03.86 M3/hr WATER PRODUCTION  11315.7¢ m3/hr MAX SW DT 958 DegC “
PRODUCTION  10500.00 m3/h MAX SW DT 9.58 DegcC Avg SW DT 730 DegC
0448. . Deg C -4510  M3/Hr
WATER ISLAND KPI PW PRODUCTICN 1 00 m3/h Avg SW DT 9.30 g SW BYPASS P )
DISTPRODUCTION  467.80 m3/h |syppy LINE -C SUPPLY LINE -B SUPPLY LINE -A W INLET TEM®P - BT
_msenoverview | IIEALIA w0egc
SW SUPPLY TREND SW RETURN TEMP 44.47 Deg C
| MsF 22 oveRvIEW | MAX SW RETURN TEMP 4415 D3 C
o= b SW CONDUCTIVITY RISE 47.81 o
3.7 barg SWPRDROP 171  barg
35.35Deg C 50 ps/cm 35.47 °C
| MSF24 OVERVIEW | | , swbarg

22521 m3/|

20787 m3/h 23196 m3/h

DESAL OVERVIEW MSF 21 MSF 22 MSF 23 MSF 24 CLOSED
BT 110.26 °C B T 110.11°C BT 11017 °C CHLORINATION || FOWER PLANT COOLING
DWPS OVERVIEW 44.48 °C SYSTEM

PWPS OVERVIEW

SEA WATER SUPPLY

PWPS ELECTRICAL

AIR COMPRESSOR

il

2783.20 t/h
343.75t/h
7.83

0.13

5292 m3/h

1.95 barg

44 67 Deg C | _RETURN TEMP

44.83 °C

376.35t/h
7.3
0.13
5480 m3/h

:

¥ T 1.75 bar

Avg SW DT Trend

5
5430
6
9518
2]

5.00

SEAWATER OUTLET HEADE! B3.15 pS/em

44.93 °C

RETURN PR [E_ i

44.25 °C

DISCHARGE LIME -A
OPENED

DISCHARGE LINE - B
OPENED

DISCHARGE LINE -C 200
OPENED

953 924

|

3
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Plant O&M Optimisation - Monthly KPI Reporting

Qe

QATAR POWER COMPANY, RAS LAFFAN-B, IWPP

8/28/2015 10:38:40

LTA MAN HOURS

9146 MW AMBIENT TEMP
976 MW
50.02 Hz

0.98

AMBIENT RH

LTA MAN DAYS

POWER COMMERCIAL AVAILABILITY

4,216,382 Hrs

1002.07 mbara

3,452 Days

38.13°C
60.40 %

WATER DISPATCH 57.76 MIGD

54.03 MIGD
376 MIGD

WATER PRODUCTION 60.03 MIGD

54.00 | | e !
MONTHLY PERFORMANCE REPORTS

5.35 m/s

KPIDASH BOARD

LAST MONTH YEARLY

JANUARY || FEBRUARY H MARCH || APRIL H MAY H JUNE H JuLy H AUGUST H SEPTEMBER ‘ ‘

ACTUAL BUDGET

ACTUAL BUDGET

9

TUAL BUDGET
YEARLY

ACTUAL BUDGET
LAST MONTH

OCTOBER NOVEMBER ‘ | DECEMBER
JANUARY META - R Power Analytical Performance Review -JUN-2015
= Input KPIs sheet -
Gasbiy D MGHTIEUN-EC15.
- KPIs 10 be fillectin by the ertity [ ]
Fut "N/ i it s rot aziicablc
MARCH Current Morth V1 Yo YD Currert Month V2 YD V2 7 Forscast
APRL
Methadm.n Elodr cal Capasty (W) 10253 | 10260 || 10350| 1030 | 1060 tezse| -0 qo2s0 t0260|| 1es0| t0sc| 1080 1020
MAY Netiaxirn: Water Capacity (1G] 00 50 co| oo 500 o 600 B 610 coc[ 000 o
Nel Depenntuble Powe: Supasily (W) 10an | 1mwan || tesm0| tesRn | 1 || deoma| wee| tman| tozse || 1man| tesac| 1man|  1eoRn
= MetLiepandable Water Capacily (MIG) 0. 0. s | ewy e T L wu| e 10 L e wu
Certract Power zapacily (W) 10550 | 10250 || tezso| tezso | voeso || wemso| cozso| qoeso| roma|| temso| emsco| 1020 reese
ooy Certract Water capacity (MIE) 002 0. cwo| oo 500 o 500 00| o 620 e 0. @o
[moanebaney
AUGUST Commarcial avallabiliy (%) Contract Year 1
GCemmercia Power Avai cbilits %) mnn%‘ DawuH w(m| [ | mmH ~mt!;| >=m| sssu| DGZ%H ssm‘ 972%| wm‘ psm‘
e o | Commerdia Water vailailty ) 1000%)  o7ew||  ersw|  sesn os7w|| ceocx|  oraw|  orowm| ceaw|  osowm|  ocom|  orex|  crew
=
S | 1echnical Power avanaviity %) weon]  weam|[  weew|  warm worm|[ cwem]  smam| wen|  wan wem|  vorwm|  wan|  wen
0CTOBER g - Plannsd outace 0.0%) 20% zew|  asw D0% oo oaw|  zew| 2w 17% e rew|  asw
2 | -tnptanad cutage 0.0%) 1.7% cow| 0% 0z e | oew| e 10% 1% e 0%
NOVEMBER £ | -evema navaimony o0, rom oo nes now aos|  ova onow| oo 0o oos|  oow| oo
&
(=]
DECEMBER Technical Water avalability {4) woow|  ozax||  eraw|  sesw osw||  coocw| seaw|  orewm| oeaw||  oeewm|  onsw|  orvw|  orew
-Platnzd outace 0%, o T P aes| oo oew| 7w 160 13% I
- Unplanizd outage 0.0%) 19% ore 9% 0% 0o w6 omm| oo 1% 1% 0% ot
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O = C
Key Performance Indicator Unit Design Current Value  Average Minimum  Maximum  Std Dev
GROSS POWER GENERATION MW 1090 97413 892.13 722.42 987.70 80.26
POWER EXPORT MW 1025 914.62 832.53 663.07 927.93 80.08
PLANT EFFICIENCY % 40.29 40.57 38.56 34.22 41.43 1.87
PLANT EFFICIENCY FACTOR 1 1.09 1.09 1.09 1.18 0.05
PLANT LOAD FACTOR % 100 89.23 89.23 89.18 90.26 0.29
GT11LOAD MW 233 21689 19237 13502 22170 26.29 Water Plant KPI
% . : . . .
CTITEFACIENCE o616 S0 2498 Sl 668 19 Key Performance Indicator Unit Design Current Value Average Minimum  Maximum  $td Dev
GT 12LOAD MW 233 220.29 193.34 134.60 226.61 27.19
TOTAL WATER FRODUCTION M3/Hr 11462.5 11207.56 11161.73 11146.38 11207.56 21.76
G BRI ENE T 2 deTe H 2008 o ST = TOTAL WATER EXPORT M3/Hr 11362.5 10940.63 11117.83 10823.01 11308.68 105.42
GT 13LOAD MW 233 223.00 193.79 134.99 229.50 27.66 PW DISPATCH M3/Hr 97.10 97.07 96.82 97.24 0.09
GT 13 EFFICIENCY e 36.76 36.34 35.08 31.25 37.02 1.40 DISTILLATE DISPATCH M3/Hr 717.83 786.67 611.45 93886 11827
ST 14LOAD MW 220 159.69 160.21 158.23 162.92 0.41 WATER PLANT LOAD FACTOR % 100 10940.63 10956.70 10940.63 10967.21 8.74
ST15LOAD MW 220 15227 152.43 137.56 157.40 182 MSF21 DIST PROD M3/Hr 2840.9 2787.05 2778.87 2661.05 291130 2474
MSF21 STEAM CONSUMPTION TPH 336.9 362.55 363.10 347.20 373.80 3.68
HRSG 11 STEAM TEMP DegC 566.6 549.46 555.29 547.20 563.58 4.05 MSF21 SW INTAKE Ton/Hr 27500 2979700 5966537 2136000 2410200 32813
HRSG 11 STEAM FLOW Kg/Sec 176.9 143.40 143.32 139.26 146.59 1.02 MSF21 DISTILLATE COND us <25 38.31 35.09 28.65 40.29 277
HRSG 11 STEAM PRESSURE Bar 88.7 73.81 74.49 72.92 75.71 0.49 MSF21 BRINE HEATER PR Bar 0.78 0.78 0.77 0.78 0.00
- _ MSF21 GOR Kg Dist/ Kg Steam 8.43 7.61 7.63 7.53 7.69 0.06
MSF21 COVERSION FACTOR % 0.13 0.12 0.12 0.13 0.00
MSF21 TBT Deg C 110 110.26 110.26 109.95 110.44 0.09
Proce O olle A A > odel anda MSF21 BBT Deg C 438 4448 4501 44.43 4583 029
MSF21 ANTIFOAM L/Hr 0.027 82.98 81.71 77.44 121.54 1.36
010 O E D) () () (O () MSF21 ANTISCALANT L/Hr 146.91 141.18 133.95 171.54 2.03
MSF22 DIST PROD M3/Hr 2840.9 2801.75 2801.86 2714.60 2911.65 21.77
- MSF22 STEAM CONSUMPTION TPH 334.9 376.75 377.46 362.00 386.10 2.93
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Plant O&M Optimisation - Performance Reports

| Qe

STATION STATUS REPORT
PRODUC POWER SYSTEM CONDITION [ ATHER CONDITION
[ 50.04

0.98 |newative unsomr

~——GT 11 Exhaust Te:

12 Exhaust Temp

GT 13 Exhaust Temp

WIND SPEED

POWER PLANT STATUS REPORT

PARA GT 11 GT 12 GT13 5T 1. ST15 TO H | [ {72
[zcrve 1oan [0 21264 21281 11291 16078 1560 955.21 5 13 : 1 7
[reactive Loao iR 028 B2 w6 1917 um mu DC 18 kgee [ \ BN
Frequence HE 50.02 50,03 50,03 5004 50.04 DC.15 kgftac o0 3¢ e %
[Fowes racton 057 097 098 0s7 0.85 098 \ 3 F :
v posimion i 9570 957 78.08 . -~ - : : ¢
o e smn e s Lt
B HR 701052 T2483 62676 3584 34405 N
MO OF STARTS o 109 135 107 58 70
OPERATING HOURS. HR 68322 0973 60481 3584 34405 ces oo - X
FUEL Gas FLOW NMEHR 60968 E06E0 60584
esicency b 3235 3255 260 ose £
233820 % %
WATER PLANT STATUS REPORT LEREERE = u
DESIGN MSF 21 MSF MSF 23 MSF 24 Lh.l.léu 00 o
ms s mn W s s o mesessl  |(SCOVE RURIUGASTURBINESUCI
15.13% 1453 1490 1435 1499 5331 SWiL-8 3551 Fi
s 837 20 oy 20334 6203 SWiA-C ;s g s
33688 363.40 37885 345.05 356.45 188375 swofLa s . H
o B Temr Deg ¢ 11000 11026 109.85 11012 109.96 1005 swoLs s
Sl e el R one - FFORMANCE ISENTROPIC. EFFICENCY-%
sw sueeuy MR 22500.00 22299.00 23558.00 2074800 22983.00 BABBEE | g swoTOegc [ 835 [
| % DST CONVERSION. L: 1zm3r 12350 usm 13578 12.350 1337 apswoT 930 Tz eoMe e
con RaTio 8507 7803 Tass a0 7563 77 SwTEMP Cvat 112 S
e g ds2ate 825 7se 18 an [ 755 SWTEMP Va1 106
comectod P g datj2aze 225 nos m w2 e 200
POWER PLANT CONDITION MONITORING g bl i
PARAMETER UNI GT11 GT12 6T13 TANK LEVELS g R ) W -
sucrion FurEn e maar B84 %7 [E) 500
coaresen rurence |G on 036 016 POTABLE WATERA e 648038 2
Fuse Furen o mbar 657 7.68 630 POTABLE WATERS M 546747 ™
Fine purer o miar 168 128 139 DISTILLATE WaTER . 1405222
[ asa TERIE Degc 4018 7o 3766 A
a8 RH L 54.65 B3 SETT M WATER 12 =
et Bula Temp-Calc [ DagC 3128 30.99 2987
[EVAP COOLER EFF Ll 89.27 .97 % Lol
aaas pressune mbar 909.56 990.62 999.30 2.00
come 1L TeMe Deg C 3224 238 3198
wcime et on e s  oweower |
come ot pe. ar 15.61 1557 1536 GT1l GT12 GT13
come cuameen o mar ass.s2 as0.48 a33.08 WOX : mgfen3 7305 2487 ETET) 0.00 - — o
or exsaust remr DegC 58619 58158 59174 [sc2: mgna3 152 158 0.80 L ER R g 8 28 EE:
T sTACK TEMP DesC SRR 19 RRLSE sa1.7a o0 et FE aar 243 T8I 2 2 33 =
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Plant O&M Optimisation - Performance Reports

QATAR POWER COMPANY Q,:‘,_;;“,f‘,; RAS LAFFAN "B" "IWPP"
Qe RAS LAFFAN B PP S
* Daily, Weekly and Monthly e —— e ——
’ |Fotasie waren sy ane: = onTHLY 380 |

Performance reports
* Daily O&M meeting discussion on
performance issues with real time

data reporting
* Plant Efficiency

* Plant Loading
*  GT/MSF/HRSG Efficiency

[

e
Qe RAS LAFFAN B IWPP
DAY F CHART

218uG2013

J——— —rnar —ramane e Y PO

»  GT Evaporative cooler efficiency ) ———r=s==== -
*  HRSG Main Steam Temp = - e =

«  HRSG Flue Gas Exit Temp 6 =
+  GT Comb Chamber Monitoring e e
*  Seawater Consumption

e Chemical Consumption

* MSF Distillate Conductivity

*  GT Suction Filter perf. Monitoring

» Step Change and abnormality reporting

N2AAY ~

Mg
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Application of Pl System Tools and Capabilities
\/ N/ . \ /Pl Analytics \/_ N\

ProcessBook Pl DataLink Pl Coresight AF Server Notifications

 Real-time data * Real -ime data * Real-time data - Analytical e Real-time
analysis analysis analysis « Performance messaging

« Dashboards * Online * Dash Boards Calculation » Notification on

* Process performance * Equipment « Heat stress heat stress
Displays monitoring performance Index « Alerting high

* Equipment * Reports * Trending - Creating asset deviations
performance * Equipment * Real-time model * Equipment

* Trending performance decision analytics and tripping's

* Real-time * Trending making notification « Start/stop

\_ deviation ) \ Excel add ins VAN I\ I\ notification )
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Application of Pl ProcessBooks and Pl DataLink

l ____QATAR POWER COM == SSs et =
POWER | P

l \_JI 758 Mw : ANY, RAS LAFFAN.B IWpp 1021

N POWER GENERATIO| S 04°c /zou lzju:u
l N 816 Mw m 11325 m3, P —
L\j T % e

m/s . PRODUCTION | :
| msasvmns amom ”“?o;”' o] ;
l < . ‘ o o x . e — ; :
‘ : 2 ‘ S MM 5
RS 3 E | = .
| ‘ : . o [omormer WK
‘ A e

_rustcassTn =gl

e 24/7 access to plant data from Engineers desktop
* Applications can be build in house without in depth expertise in IT
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Application of Pl Coresight

Ploorscht K[ | € | T
@ homepage 9 E] | u POWER ISLAND OVERVIEW | W (Read Only)

Home »

& D Power Island|Plant £ ' Gas Turbine 11jGT1: | | Gas Turbine 12|GT1 Gas Turbine 13|Pow | | Steam Turbine 14jS1 | | Steam Turbine 15|S1 |

v e 173 96841 174.70074 180 20831
4 » ® mosr .,w Mw

Wi» I,; QATQP!
Power Island|Plant E | Gas Turbine 11|GT1: | | Gas Turbine 12JGT1: | Gas Turbine 13[Effic | | Steam Turbine 14|S71 | Steam Turbine 15S1

M » M are
33, 009 34.586 m 34629 25. 018

® Power Island|Plant Active Power | © Gas Turbine 11|GT11 Power | . t 3 4 o
701.51453 MW 173.96841 MwW
1,250 290 290 260 260

Steam Turbine 15[ST15 Power
80.20831 MW

1,000

TE——
@
=3
8

400

200

0 -20 20 -20 -20
Cart Q) | "”: 12:40:34AM  [1h] [8h] [1d] [1w] (imo] [en [ & Now | 10/11/2014 8:40:54 AM
Drag symbols here for later use 1AM 2 an 'z am Ts am T am Ts am T am Toam

Mainly designed for Senior Management
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Application of Pl Server and Analytics

 Asset Model developed based on function and equipment
* Created templates for equipment performance analysis
* Used for HSE heat stress index calculation and notifications

RAFWO1\QPower_DB - PI Syst
. Edt View Go Tools Help
¢#Database ¥ QueryDate -~ & (DBack ) H CheckIin %2 « [£]Refresh | (3 NewElement ~ =] New Attribute

m Explol

@ osisoft. EMEA USERS CONFERENCE 2015

& Power Island General | Child Elements Attributes | Ports | Version |
- & GATAPRPISOT ModuleDB
- & QPOWER —
8- @ TARIFFMETER =
B @ Water Island |7 ¢ m Name = Value Description Data Reference
£~ & DWPS Overview
i & Distilate Flows =P 21 Chemical Dosing Chemical Dosing <None>
© Distilate Pumpl < Anti Foam Dosing 80.45333 /h Anti Foam Dosing Pl Point
& Distilate Pump2 - -
- & Distillate Pump3 <F Anti Scale Dosing 141.8999Vh Anti Scale Dosing Pl Point
@ Distllate Tank <* Sodium Sulphate Dosing 81.71993Vh Sodium Sulphate Dosing Pl Point
— @& Electical System -

B MSF 21 a7 =1 Cooling Water Cooling Water <None>
~ & MSF 21 Brine Blowdown System < Cooling Water Down Strea...  2.022 barg Cooling Water Down Stream P1 Point
~ & MSF 21 Brine Recirculation

9 MSF 21 Distillate System < Cooling Water Down Strea... | 40.95339 °C Cooling Water Down Stream ... | Pl Point

& MSF 21 Element Display &F Cooling Water Recirculatin .. | 9.805533 pH Cooling Water Recirculating ... | Pl Point

& MSF 21 IP Steam and Vacuum System =

& MSF 21 LP Steam <F Cooling Water Recirculatin... | 0.417 barg Cooling Water Recirculating ... | Pl Point
& MSF 21 Pumps <7 Cooling Water Recirculatin.. | 9.507333 pH Cooling Water Recirculating ... | Pl Point

& MSF 21 Sea Water Cooling and Make Up

& MSF 21 Vent Gas System < Cooling Water Through Co... | 1283.75 T/h Cooling Water Through Cond... | Pl Point

8- g z:; §§ < DeSalination Gross Production | 1290.25 T/h DeSalination Gross Production | P1 Point

8-

B & MSF24 <F DeSalination Water Producti . | 2827.993 T/h | DeSalination Water Production | Pl Point

B}~ & MSF Common Systems = old =1 IP Steam Parameters <None>

B & PWPS Overview
- Potable Water Pumpl < IP Steam Flow 3147 T/h IP Steam Flow PI Point

& Potable Water Pump2 <F 1P Steam Pressure 14564399 barg IP Steam Pressure Pl Point

& Potable Water Pump3 —
& Potable Water Pumpd < IP Steam Temperature 2127299 °C 1P Steam Temperature P Point
@ Potsble Water Tank a2 41 LP Steam DeSupetheater LP Steam DeSuperheater <None>

& Remineralization System

<F DeSuperheater Down Stre... | 119.13°C DeSuperheater Down Stream... | P Point
< DeSuperheater Down Stie... | 117.255 °C DeSuperheater Down Stream... | P Point
|- Event Frames < DeSuperheater Up Stream... | 1.131939barg | DeSuperheater Up Stream Pr... | Pl Point
i) Library < LP Steam After DeSuperh.. | 118.305°C LP Steam After DeSuperheat... | P Point
|== Unit of Measure <7 LP Steam to DeSuperheat. 14475°C LP Steam to DeSuperheater ... Pl Point
@ MyPr a 2 <None>
1 Notifications < LP Steam Flow 3171 T/ LP Steam Flow P Point
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Application of Notifications

: : o
Danger level- High Priority Category- Heat Index > 50 to 53 { Lev Tue 10/7/2014 7:44 PM
; ( Levet-1m 10/7/2014 7:
! PLAFServer@QATARPOWERNET Danger level- High Prioril = ¥ 4 :
A i ity Category- Heat index > 50 to 53 ( Level-m) Tue 10/7/2014 11:51 AM
P PLAFServer@QATARPOWER. NET Danger level. -N h Prion n- : : .
L an, . 2
& : oA ger ioh Priority Category- Heat Index > 50 to 53 ( Level-Il) Tue 10/7/2014 10:49 AM

Psmnaclaval Hinh Drincite. Catannn: Hast Indav s &0 b €3 £ 1 auay
Danger level- High Priority Category- Heat Index > 50 to 53 ( Level-I) T
PLAFServer@QA TARPOWER.NET
i

his message was sent with High importance

Tira 1079014 10:32 Ana

Tue 10/7/2014 8:10 Pt
Pavasram Borkar

Heat Stress Index Value :50

Ambient Temp: 34 Deg C Relative Humidity: 70 o,

Severity Category - ‘ « TT_AFServer EQATARPO ET (76 items)
' PI_AFServer @QATARPOWER.NET Danger level- High Priority Category- Heat Index > 50 to 53  Level-IIT) Thu 9/18/2014 7:42 AM
Tue 9/16/2014 6:22PM

Heat Syndrome Sunst —
. roke, Heat Cramps or Heat Exp, ; =) PI_AFServer GQATARPOWER.NET ST 15Start e e s VIS IN(ROTAC2PM, .
Work Rest Period Min likely, H™ "~ PI_AFServer @QATARPOWER NET ST15 Synchronized 9/16/2014 Tue 6/16/20146:22PM
| o utes : 20-10 ~4 PI_AFServer@QATARPOWER.NET ST 15 Stopped Load <5 MW Tue 9/16/2014 3:41PM
© {4 PI_AFServer @QATARPOWER.NET ST15 Tripped - 9/16/2014 3:34:16 PM Arab Standard Time (GMT +03:00:00) Tue 9/16/2014 3:41PM

ST15 Synchronized 9/16/2014 6:15:14 PM Arab Standard Time (GMT+03:00:00)

PI_AFServer@QATARPOWER.NET
ent Tue9/16/2014 6:22 PM
Parasram Borkar

Dear User,
ST15 is synchronized at 9/16/2014 6:15:14 PM Arab Standard Time (GMT+03:00:00)

Generator Output is 2.133247

This is an automated notification from PI. Please contact PI Admin if you feel that you received this message in error.
- PI Notifications

Regards,

arasram Borkar
40366
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Result Obtained - Fuel Gas Margin Improvement

ANNUAI FUEL EFFICIENCY FACTOR-% S
10750
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. \\
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10000
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2010 2011 2012 2013 2014 2015

* Continuous monitoring of O&M efficiency, the savings through
fuel margin have improved.
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Result Obtained - Seawater Margin Improvement

Avg SW DT Trend
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* Continuous monitoring of seawater usage leads to savings of

more than 1 million USD in first year
4
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Results Obtained and Business Impact

« HSE Performance Improved

* Availability and Reliability Improved

* Fuel efficiency Factor Improved- Fuel margin improved
 Seawater usage reduced- Seawater margin improved
* ROI of PI System implementation is achieved

At QPower, the Pl System has been utilised in an effective way to improve the plant
efficiency, troubleshooting, reducing seawater consumption and condition monitoring.
This improved O&M capability and continue to maintain the plant in a healthy condition
for higher reliability.

QPower utilised Pl System for HSE performance improvement which is unique step
towards protection of human resource occupational health hazards.
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Future Plan

* Event Frames
* Pl Coresight with future data
* Building displays with Pl ProcessBook and Pl Coresight

* Continue to improve availability, reliability and plant efficiency
through utilization of Pl System tools

e Create value to the stake holders
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Power Plant Net Capacities in MW Water Plant Net Capacities in MIGD Awards and Recognition

QPower: Emerged as a most trusted reliable and efficient
source of power and water for the State of Qatar.
Contributed to Qatar’s national growth to fulfill Vision 2030.
The Pl System creates value to QPower’s business throuc*

real-time KPI monitoring for financial benefits.
Qs
POWER

RESULTS AND BENEFITS

A.  Availability of operational data across A. Implemented Pl system infrastructure * Real-time data availability.
the company and historian with the powerful Implementation of dash-boards includes
analytical tools operational efficiency and KPlIs for quick
B. Improve the fuel and seawater

BUSINESS CHALLENGES SOLUTION

decision making

* Fuel Efficiency Factor improved by 0.98%
resulting into fuel margin of 1.4 million

margin
B. Devised real time performance

C. Improve O&M efficiency management system

I . - USD/year (0.2%)
D. Improve reliability, availability o .
* Seawater margin improved by 1.3 million
E. Improve HSE performance C. Integration of Offline FDM with PI USD for year 2013 &14.
DataLink « Positive NPV with ROI — 8 months
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Contact Information

Parasram Borkar

pdborkar@gatarpower.net

Sr Engineer- Commercial &
Performance

Qatar Power Company

@) osisott. EMEA USERS CONFERENCE 2015 © Copyright 2015 OSisoft LLC 49


mailto:pdborkar@qatarpower.net

Questions Please don’t forget to...

Complete the Online Survey
for this session

Please wait for the microphone
before asking your questions

State your
name & company

http://eventmobi.com/emeauci15
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2ArgLICH 6154

Danke |
Merci Gracias
Thank You
HOhES
Cnacunbo Obrigado
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