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AGENDA TATA

® Information Enhancement
® ABT System.
® Auto Reports.

® Enhancement of data.

® Performance Monitoring, Analysis & Improvement
® Plant Performance Monitoring.
® Plant Performance Improvement.

Lighting up Lives!

X



NATIONAL

FOOTPRINT

A Pan India Presence

{As on 24th bay; 2010)
Tata Power's concerted focuson renewable sources of
anerdy saw its wind farms almost double their cutput.
The Company's oparational geegraphy now bears a

distinct green footprint across India.
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EXISTING ORERATIONS

Muimbal, Maharashtra

(Trombay - 13300+ Ut 32500 £ o STHN) 2007 W
Jober Iithand AHHN
Power House § 6, hmshedpur TH MW
Bighum, Kamataka £
Hala, West Bengal 1100
Sipl Mabarhina 1T
Khandke Mabarashtra 1]
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Gadg Kamataka M
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HDPL (Distrbustion) 1258 M
Povierlinks (Taa Tranemlssion) 10N

PROJECTS UNDER
IMPLEMENTATION

Projects

Wiindia, Gljarat

Malthon, fharkhand 1050 W
Jajobera 120 MW
Lodhebvali 40 MW
Fanevables |

Wisapur, Mahasashira (Wird) Sd BOY
Mulshi, Maharashirs (Scdar} 3 MW
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Pl System Integration TATA
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Pl System - Network TATA
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Pl System Monitoring

TROMBAY

JOJOBERA
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Pl System Monitoring
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Pl System Monitoring TATA

TATA POWER PLANT INFORMATION DASHBOARD
Lighting up Lives!

TROMBAY rBHI"l._-’P_LgR]q fEEtt;A.UM JOIOBERA I-D&L[?_IAH

TROMBAY

Instantaneous Values D8/03/2011 11:55:30

UNIT 7 A

GENERATION (MW) . 122(].85: 0.11 477.21 403.20 113.84. 66.29 156.88
PLF (%0) | }"'?.34: [I.I'.}ﬁ- 95;31- 81.33: 94.35- 11[]-.49- 62.75
HEA'.I' RATE (KCAL/KWH) | 2396.99: I‘.}.I‘.}[II. 2468.[11. 239[}.23: 1842.8’6; | 2847.29
FUEL COST (RS/KWHR) | 3.13. []-.I'.}[I. 2.13. 5.3'5. 1.5(}. | 2.32
COAL FLOW (TONS/HR) | 335.86; | 249.96. | | | 88.24
GAS FLOW (TONS/HR) | 54.(]?. I'].I'.}[I. [}.[I'[l. 28.98. 25.15i |

OIL FLOW (TONS/HR) | 55.96. I'.].I‘.}I]. {].Dﬂ. 56.96: |

Co2 EHISSI.(_]-N {TGN.S_J'HR} | 1[}34.91. D.[]EI'; 534.13. 253.58. 56.02: | 191.16
$02 EMISSION (TONS/HR) | D.Bl. l].[}[l. [1.29. 0.34. | | 0.13
CW TEMP DIFF | 9.54: D.EID. 11.19. 11.45. | 9.!‘]9. 6.32
AUX CONSUMPTION (MW) | | | 23.32. | 3.?9. | 10.69
AUX CONSUMPTION (9%0) | | | -’-‘LSEI | 2.!‘]9. | 6.92

Previous Day Cumulative Values

Lighting up Lives!
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TATA
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ABT System TATA

* Acquisition of data from ABT System deployed
for Mumbai Operations.

* Accurate, reliable and wide acceptance.

* My SQL database in the backend.

*Web client with limited features available for
monitoring. No tools for analysis purposes.

* Not possible to import data into excel.
* Report creation facility is not available.

Lighting up Lives!
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Integration of ABT System with PI TATA

* RDBMS Interface connectivity with Pl server
* Immediate and time triggered data collection.
* Easier to import into excel sheet for analysis.
* Displays and trend making with ProcessBook.

* Report creation became error free and less
time consuming

* Reports from Pl being utilized by Load Control
Centre for planning and forecasting.

Lighting up Lives!
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Automated Reports TATA

Daily operational and maintenance report on E-mail

¢ Created Visual Basic application which utilizes Pl DataLink to
generate reports.

**Reports are in MS Excel format. The values are available as static.
Hence, no need of Pl Datalink on the recipients computer.

**Reports saved on a network drive.

**E-mail the report using Pl notifications to a list of recipients by
setting time based triggers.

Lighting up Lives!
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Automated Reports EORRT
THE TATA POWER COMPANY LTD BELGAUM
DAILY - REPORT
Report for the Day 04/05/2011
DESCRIPTION TODAY MTD YTD FY 10-11 YTD FY 09-10
GROSS GENERATION (ML) 0.588 1.774 35.628
NET GENERATION (MUY 0.582 1.753 34.873
AL CONSUMPTION (ML) 0.007 1.126 0.020 0.174
TOTAL GEN. TARGET (ML)
F.O. CONSUMPTION {MT) 121.668 347 .530 7321.521
L.O. CONSUMPTION (MU) 1| 0.000 0.000
PLANT LOAD FACTOR (%) 30157 18.746 53.017
AVAILABILITY FACTOR (%) 92 91999817
EXCESS AVAILABILITY (ML)
VWATER CONSUMPTION (W3) 1523 1472371.875
WATER STOCK (M3)
OPPORTUNITY LOST (ML)
DG SET RUNNING HOURS DETAILS
DG NUMBER [ RUN HRS |RUN HOUR DETAILS FOR THE DAY
(CUMULATIVE] RUN HRS STOP HRS STANDBY HRS REMARKS
DG# 43530 8
DG#. 4087 4 g
DG#S 40243 8
DG# 40000 8
DG#5 42966 8
Lighting up Lives!
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Solution to Energy Meter commn. error TATA

Before

Energy meter communication problems during shutdown which
results in error of the source data affecting calculations .

8.902E+07 ® TR U7 SATH

KWH
8.9E+07

8.898E+07
8.896E+07
8.894E+07
8.892E+07
8.89E+07

8.888E+07

8.886E+07

3.882E+07
15/12/2010 12:00:00 AM 15/12/2010 5:21:55 AM

Lighting up Lives!
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Solution to Energy Meter commn. error TATA

After

¢ Created a performance equation for storing the last reading of the
energy meter and the same tag used for energy calculations.

8.9029E+07

8.9E+07
8.895E+07

8.89E+07

8.88E+07
15/12/2010 12:00:00 AM 15/12/2010 5:21:55 AM

Lighting up Lives!
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Energy Meter reset

Before

“*Energy meter resets to zero after reaching the maximum of
cumulative reading which affects energy calculations.

T.E+07

2 EHOT

TE+O7

Result : Negative

Lighting up Lives!
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Energy Meter reset TATA

After

¢ Added a condition in performance equations to check for a meter
reset for the entire day and provided two methods of calculation
using an IF clause.

Modified PE

IF (TAGVAL('TR U7 SATEC STG KWH NO ERROR''T)-TAGVAL('TR U7
SATEC STG KWH NO ERROR','Y"))<O0 THEN (TAGMAX('TR U7 SATEC STG
KWH NO ERROR'.Y'T)-TAGVAL(TR U7 SATEC STG KWH NO
ERROR','Y')+TAGVAL('TR U7 SATEC STG KWH NO ERROR','T"))/2000000
ELSE (TAGVAL('TR U7 SATEC STG KWH NO ERROR','T')-TAGVAL('TR U7
SATEC STG KWH NO ERROR',"Y"))/2000000

Result : Accurate

Lighting up Lives!
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Multiple interface status TATA

Before

“»Single tag for OPC interface status based on a particular watchdog.
No direct monitoring over the data received from various
functional areas.

Lighting up Lives!

TATA POWER %



Multiple interface status

After

or

Lighting up Lives!

TATA POWER S
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Trigger based PE TATA
Before After
“*Performance  equations % Created Triggers for the
was clock scheduled and it desired time.
was consuming more % Used triggers for event
computing power and triggering of the calculated
memory. tags.
<t was not possible to ¢ Calculations are performed
output results at a pre only onetime in a day which
defined time. greatly reduced the system
load and made the results
accurate.

Lighting up Lives!
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Performance Monitoring TATA

4

®

» Pl Data used for Monitoring Plant Performance

“Before & After” Performance Analysis

Boiler & Turbine Efficiency Monitoring

Monitoring of Design vs. Actual Performance
Performance Analysis at different operating conditions
Dashboard / Report having Last Hour, Today, Last Day &
Monthly data.
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Performance Monitoring - “Before & After” Analysis

W

TATA

rosoft Excel - pi prez.xls

iilig'i_. ‘Eﬂit-_- “vc-'_le Inserk f_:grm:at Tools  Daka window PI PI-SMT Predick-Tk Help
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Performance Monitoring - Boiler & Turbine Efficiency TATA

B3 Microsoft Excel - pi prez_xls

Edit Wi In=erk Formak Tool= Draka Wt irnd o PI PI-SMMT Predick-Ik Help

o el | = L= u = L Lot = = B el B
17.3 [
CoOHMF+IITISN $F TR FmEL
el Flaws za7.74 Zar.7 ek
HEHAHE [<1] x* EAE FLe s nm Ko
ETHARHE |<2] x* L L s w1 Ko
FRECFAHE [<3] x* za7.7 [
I-EUTAHE [1C4] x*
H-BUTAHE [HS4] x* o HHY
HITRoGEH x* S AEHIHLET
2_FEHTAHE x* e e e
IZFEHTAHE x* T-
HZHEXAHE = FAFHFSSA PGS anllrmpe | 1E3.33 |
oz = FAFHFSSE PGS anllrmpe | 1EE.73 |
Haialare x*
HHY KasHs
= [ T e e e e S
=4 ¥
T e aF Eallam Ak
2 [
D G L s =
[IE CAREGH X 7a.53 [THT =316 Sn- H-
= HYDEGSEH = z3.33 123 ua
3 GHEYSEH ® 1.z z.45 u.
1 HITROGGEH X B_z3 m.45
TTE EULFHUR X na
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P
A.Hrallosn dar o meislerrarrarceliaFarl A_TErmEE = Lt
P
HA.Hralluswdur ln muinlarrarracal in airc E_TEE = KSdS
TFH
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[
ToHrallos darinradialion m_aam W KAAES
WA
A.Hrallnsn der la ssharsl sarkos inFarl H_EEa x KASES
TUEEIHE HEAT EATE [
A.Hralluss dar e Srenibic bhralino ASH H_EEE = TEEFINE BE&T Ed] Kool bk
A EH Haurnin -sssnsnssicd lnssrs A_EEE x=
EEIT BEAT BE&TE - Bi---0 Hi-Ik_J FEWF_1
eociLer erricieEnc T [N - TevaL mraT iex ax_r= EmIY mraw EaTE - i_-- sa_En-4 Tara 3
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Performance Monitoring - Design vs. Actual TATA

E3 Microsoft Excel - pi prez._xis

%- Ell-g: Edit  Wisw Inserk Formak Tools Daka Welimd o FI FI-SMT Predick-IE Help
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Performance Monitoring — Diff. operating conditions TATA

B3 Microsoft Excel - pi prez.xls

E @ Eil=  Edit Wiew  Insert  Format Tools Data  window PI PI-SMT  Predict-It Help
k30 - i
A E [ e o E F o H [ J
sunday, June | Morday, June | Tuesday, June | Wednesday, |Thursday, June| Friday, June
Pl Tag mame :
1 12, 2011 13, 2011 14. 2011 June 15, 2011 16, 2011 17. 2011
Min. Load Unit on Full oil Unit at _50% Unit at 709 Unit at T:‘S% Unit ar 509
2 load Load Load Lead
3 |[LOoAD TR US SATEC GEN MW Ne Doto No Doto Ne Doito Mo Doto N Doto
4 TR US EBODS US GENERATOR MW 48086 249,58 If6. 72 FE3.64d 285,13
S TR US TFLZ TOTAL COAL FLOW 021 142 31 214,74 [ 16407
o | Coal flow TR US CI023 NET LC QL FLOW 31 34 -0.10 -0.09 -0.09
7 | oil flow TR S AADDS 1UES FD FAMNSA MTR CURREMNT 93.53 55,52 BE.74 7597
8 Chirnent A |TR US ABDOS S FDSE MTR CURRENT 84 38 a4 83 TE.06 FL.50
9 B |TER US AA014 US FD» FAMN SA DISCH PRES 209258 47.72 185.58 131,24
10 Discharge pr. A |TR WS ABODLY US FO» FAMN SBE DISCH PRES 224.44 5. 73 205.80 156,29 153,158
11 ED fan B |TR US 84016 US FO FAMN SA I FLOW FIE0L 00 TE T49.45 535.52 520.93
12 Suctian flew A |TR WS ABDLS US FO» FARM SB 1M FLOW F02.13 382,98 5127 S87.14 S, 50
13 B |TR US AEDL1E RAPH 54 QXY GEM IM FiG-A1 0.79 4.42 517 5.22 5565
14 o A |TR US AFOL1E RAPH 5B QXY GEM IM FiG3-BL 1.15 4.20 7.21 5.01 5.92
15 B |TR LS AEQDLS RAPH 54 QLT SA TEMP 244 .50 331.70 368,95 3I57.73 332.20
1& Air o/l temp. A |TR US AFOLS RAPH SE QUT SA TEMP 305,35 345.47 324.70 IT0.74 G073 330.09
17 i B |TE WS AEQLY US BAPH SA OUT 54 PRES 23.19 95.23 22.59 TELS 55.54 TE.Ed
18 Air o1 pr. A |TR US AFO14 US RAPH SE OUT SA& PRESS 14.49 112.25 21.33 95.75 5275 TL.5E
19 : B |[TR S A 1S RAPH SA FG DIF PRES 79.59 135.20 E7.25 155,95 15211 117.:63
20 RAPH Gas side DF A |TR LS AFOO4 1US RAPH SE FiG DIF PRES T71.37 123.88 74.98 15198 14973 111 40
21 B |TR S AEQLT US RAPH SA SA DIF PRESS 35.20 89. 72 3020 27.10 71.41 a0.14
22 Air side DP A |TR LS AFOLT US RAPH SE 5A DIF PRES &6, 24 11921 565.39 113 84 98.05 B7. 40
23 B |TR US FGETSAANG FLUE GAS EXIT TEMP RAPH 157,36 153.53 175,92 185.27 155 4 159,57
24 FGET A |TR WS FGETSEAWG FLUUE GAS EXIT TEMP RAPH 152.83 199,37 175,51 191.19 195.57 165,13
25 TR S FGO0S COMNY SHTR QLT FLUE GAS TEMNP 419,38 403 439,45 490.11 45331 445,15
25 T — Flue gas i/l temp TR S FiGOl4 ECOMNOMISER OUT FLUE GAS TEN 298.90 33514 312.42 351.17 345.02 31241
27 Flue gas o/l temp. |TR US BOILER QUTPUT - FRH PART 258,90 305.: 28242 321.17 315.02 288.41
28 TR S GAQDOS |D FAMSA MTR CURRENT 142 85 142 99 0.33 15545 151 64 0.24
29 A |TE US GEODD D FAM SE MTR CURRENT 152,43 144,01 143,23 15176 152.89 175.51
30 current B 209 1D FAM SC TR CURRENT 0.73 14110 143.58 153.43 145.23 152,94
31 C |TE WS GEQOL VS ESP A OUT FG PRESSURE -152.55 -255.71 -1E59. 40 -288.45 -272.55 -212.1%5
32 A |TR WS GEQD2 LS ESPE OUT Fis PRESSURE -150.39 -251.34 -1a7.37 -258.54 - 265,54 -217.73
33 ST B |TR U5 GEOOZ US ESP C QUT FiG PRESSURE -160.20 -258.12 -173.90 -299.05 -285.03 -229. 66
34 ID fan C US ESP D QT FG PRESSIURE -173.59 -273.97 -195.79 -308.86 -289.17 -2410.44
35 o 1& 1D FAMSA OUT FiG TERNMP 13065 15524 45 31 157.95 150.98 110.42
36 A |TR WS GEOLS ID FAM SB OUT FS TEMP 130,43 170.10 150.09 154,36 177.12 135,16
37 0/L temp. B |TR WS GCOLE D FAM SC QUT FG TEMP 129,69 155,36 149, 35 15362 17538 134.42
38 ’ C |TR WS GDOLs 1D FAMNSD OUT FG TEMP 125,45 1ad. 66 155.01 15516 155,30 140,16
39 D |TR US FADOS US FURMACE DRAFT MARROW -22.18 -23.25 -19.20 -13.59 -20.61 -19.49
40 Furnace draft TR S AISFOLM SH SPR FLOY [N 15.10 2.79 14 35 13.51 8.47 742
41 Spray SH spray TR US AIRFOLM BRH SPR FLOW (M) 3.52 1.9& 11.28 7.51 .72 5.90
42 FEH spray TR S AIEGOZ EURNMER TILT POSITION 3 50.09 42.7a 3.08 0.07 30.11 4005
)




Performance Monitoring - Dashboard

Predict-It  Help

W

TATA

B3 Microsoft Excel - Book1 {7).xls

(] Fle  Edit  Wiew Insert  Format  Tools  Dats Window PI PI-GMT

Type

RN A" FENI= RN - N W e A AR NS A A n o R Ei__.qrial r12 7| B 7 U|S==FH|8$ % 0 b8
Ad - & TR Us RADDT Us CONDEMCER PRESSURE
A B C o E F G H I J
Design|Current ALERT Last This
1 |Parameters Value |WValue |Deviation KCALIKWH |(KCALIKWH) | Hour |Today [Yesterday| month
: | TR U5 SATEC GEN MW 479 24 4380 4885 473921 4314
3 TR US HEAT RATE 2489| 245082 2447 0| 23483 17096 19939
TR US RADDT US COMNDEMNCER
a4 [FRESSURE -0.91 -0.93 17 B -08930| -0D925 -0926( -0932
5 | TR US BDOOS SHET OUT 1 STM TEMF 541| 55073 -9 .69 544 5| 5451 4520 5361
6 [TR U5 BDOO2 SHET OUT 2 1IN SThM TEMP 541| 53167 929 5316 5313 H34.1| 5298
7 [TR U5 BEOOS RH OUT STh TEMPEAST) 41| 54232 -0.90 53294 5410 422 H336
g |[TR US BEOMO RH OUT ST TEMPWEST) 541 54923 -5 63 547 8| 54773 5464 5394
9 [TR US BEOOM US RH OUT ST PRES a5 3528 0.00 222 g2 355 318
10 | TR US HP HEATER 6 TTD 0.1 032 0.31 0z 00 0.0 -1.0
11 TR US HP HEATER & TTD 03 684 326 5.5 5.8 65 52
12 |[TRUS LPHEATER 32 TTD 29 -093 -1.91 -1.0 -049 -0.9 -04
13 |[TRUS LPHEATER 2 TTD 3 -0.51 175 -04 05 -05 1.1
TR US SADD2 US THROTTLE STEAM
14 | PRESS 148| 14940 1456 1516 1499 1371
15 [ TR US PEOOZ US BEFPT 5C IN STh FLOWY 1153 11.93 2.39 Pl 125 123 11.1
16 | TR U5 POOO3 US BFPT 5B IN ST FLOWY 1153 1132 -1.27 106 116 115 104
17 | TR US RADODT US MAKE UP WATER FLOWY 1 0.00 57 64 6.7 8.3
18 | TR U5 AISFO1IN SH SPR FLOWY (M) 0 0.00 0.00 02 24 33 45
19 | TR U5 AIRFOIN RH SPR FLOWY (M) o 1124 2125 8.5 12 .4 118 9.1
TR US FGETSAAVG FLUE GAS EXIT TEMP
20 |RAFPH 5A 144 161.11 2129 1662 1640 1617 1520
TR US FGETSEAVG FLUE GAS EXIT TEMP
21 |RAFHSE 144 16017 2012 1652 1641 1624 1524
22 |TR UGS CEAIRF EXCESS AR 125 0.00 -5.97 0o 00 0.0 0.0
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TATA
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SANKALP TATA

® Structured, Time bound, Team based program

with top management support & bottom up
approach to impact the company’s bottom line
with minimal investment in shortest possible time.
® Uses the creativity and energy of the people of
Tata Power and all its stakeholders
® Utilizes Online Data from Pl System to take
informed decisions.

Lighting up Lives!
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Online Data for 500 MW Coal Fired Unit -il;';

Microsoft Excel - u b (3).xls

:E] Fle Edt Miew Insert Format Tools Data  Window PI PI-SMT  Fredic-lt  Help Type a question for help = @ X
NEE SRR s aB- P 90008 -4 2 Eao: -oflikSeFpacmBssllAZ %
G4 - P [=PTimeDat("TR Us CBOO03 MILL 5B COAL AR TEMP" $A%1 "trombaypi”,"interpolated™)}
A | B | c [ ormiuis e Ay E | F | G | H | I | J K T |
1 09-5ep-11 11:38:49 482.02 Design Coal CV 51
2 Load MW | Coal TPH |Steam flow Kg{SechaaE Flow TPH| CM status |CurrentAmps|CeaE Air Temp| PA In temp | PA Flows |Eiow[ DP (Bar)|Coal CV 43
3 486.69 222.05 446.52 0.00 | OFF 0.00 Bad Bad . 0.00 9 0il cv 105
4 Plant Load Factor |FG flow TF’H| HRH Steam Flow | 37.66 ON 40.59 Bad 1 198.18 0 166 FG CV 130
5 97.23% | 0.00 362.65 37.87 ON 44.37 58.20 234.68 0.00 160 Unit 5 Heat Rate 2483.7C
(5 Air Flow | LC Qil | Deaerator Pr | 37.86 _ ON 41.78 _ 64.25 _ 244.52 | 22.7776413 152 Drum Pr. 173
7 1772.32 4.05 6.30 37.96 ON 45.28 Bad 245.28 17.5363369 le6 Boiler out Pr 163.
8 Ratio of Air / load | Malkeup Total Flue Gas 32.84 | ON 45.66 | 64.28 | 236.60 | 1.872032309 150 |Throttle Pr. 151,
9 3.64 53.02 717.79 38.07 ON 43.18 64.30 249.03 21.52795601 2086 M5 Pr. Bef 5V 149,
10 Sp Steam cons 3.60 0.25 ON 30.05 559.43 £9.65 35.00 55 HP Drum Stage Pr. 147,
11 3.30 MS temp RH Temp In Service LRSB No 1] 128|HP Exhaust Pr. 38,
12 |Morth 550.45 538.01 ESP O/L Pr. | BFP flow Soot Blowing |Pressure 22.95 |HP Exhaust Temp. 334,
13 |South 531.96 548.96 -352.40 7.73 4.586 Steam Flows 0.77 RH in Steam Pr
14 |Spray . 0.00 | 12.78 -343.36 264.02 18.01 | W rlat Tanin 28.96 |RH Qut Steam Pr 35.
15 |Sp Coal Cons 0.456 -339.97 264.26 16.80 RH Steam aft 5V 34,
16 |Design Mkeal 1199 2.3?8 -357.69 536.02 W Outlet Temp A RH Steam aft CV 31
17 |Aetual Mkeal 1097 | 2.254 FG SA Temp Vacuum -0.8
18 |[Expected Coal TPH 282 RAPH 5A 197.01 71.22 158.2 Diss. 02 52.74 HPF CV 1 Position 90.
0il Equivalent to o
36 RAFH 5B 194.%4 102.85 159.2 HF CV 2 Position 94.
19 |Coal TPH
T Condensor
Gas Equivalent to ; s 2.54 -
0 Economiser FG temp 158.7 Conductivity HP CV 3 Position 100.
20 |Coal TPH
21 . 2.8 I ouT DT HP CV 4 Position g6.
——Excess Air 3.3
22 3.8 419.69 335.02 84.67 ON
Vac Pump status ————
23 250.39 294.08 43.69 N_ON
24 |FD Fan Current 79.90 78.44 177.84 Water In Water Out Ext Pr Ext Temp Drain Temp TID DCA
25 |FD Fan Flow Kg/5 649.86 655.94 H P Heater 6 208.1 250.4 39.0 333.2 214.4 -0.33 5.78 #NAME
26 |PA Fan Current 187.28 183.66 HP Heater 5 171.6 208.1 16.9 442.0 175.9 6.27 3.46 #NAME
27 |PA Fan Flow Msf"s _.1_1.3.53 B :.I._1.9.52 - Dear_gt_ur. 132.8 167.2 5.9 330.1 #NAMEY
M« b+ v Sheetl Y Sheet2 /cheet3 [ Sheetd / cheetS f Sheets f sheet? / |< - |
iDraw- g |autoshapess N\ W DO A d k@ @ d-2- A- === @ Lj!
Read



History Data for analysis

B3 Microsoft Excel - u 5 (3)-xls
SI_‘I File Edit “iew Insert Format Tools Data  ‘Window PI PLI-SMT  Predict-It  Help Type & guestion for help
HRRE=N" RS NE= BN N N RN A R AR Non S 1 L S - IS 112 iz u | % o Sib 4]
H2 - A Makeup
[ & B | C o l E T Fl s [ w1 [ v [ LT W[ w T ol r T alwel s [ 1 [ vl »w T an [ a8 aclal am] an] ao] ap [ o~
1| Duration | 7-Sep-ii] 9-Sepii ki
2 Time Load | Coal |LC Dﬂuel Ga st FloySP St | Makeup Loss Yac D02 BB Floy S5H Temp H Avqg TenSH Spid B E P|RH Temp MorthRH Temp SouthH Avg Terd Sprag | BEP h!ctiun H(:u"em FGET Avg | in
3 | 1248 PM | 3516 03 14 | 7z | oio4 | a6 | 969 | evre | 00 | -0.960 | 63 0F | 5861 | 60k 557 8 05 | ez | Gese | Behl | Bder | Geesm | 5asb 60 157 | 2054 | 1355 | 1sl3 | fess | a0d |
4 [ 148 PM | 5555 | 04 ¥E | 7z | aehe| 329 | 595 | lese | 00 | -0.945 | &6 07 | 5423 | 5eik 5349 00 | 48 | 567 | G205 | 5400 | 5805 |  5eds 58 61| 2057 | 1965 | 130 | fesr | tess | -
5 | 248 PM | 353 3 ] 72 | 3216 | 327 | b7 | 14w | 0 0.3 5 7 | 541E 27.7 5343 00 | &0 | GW4E | B2al | Baeh | 540 5258 57 E3 | -2038 | 1343 0E | 128, 28. E
& | 348 PM | 347, 3 1 E5 | 566 | 328 | 482 [ 166w | 0 EE 5 A 356 5367 05 | 53 | 5eb0 | Beby | bed | Ged 5269 57 TE | 1383 | 1Eer 53 | 127, ZE. z
7 [ #AEPM | 374 3 ; 3E | s00 | 326 | 682 | drx | D 03 5 7| 540 0.0 5.0 [} 47 | G2e0 | beas | Biab | B3k ) 53 50| -zies | 1388 33 | 125 EER 3
5 | 5ABPM | 3670 | 03 | 226 | 00 | 3a67 | 530 | 746 | eeewm | 00 | 0938 | &7 07 | 6aar | 6ess 5313 00 | 63 | Gl@e | Geel | 6306 | 5edk 5261 58 169 | 2059 | 1364 | 1293 | tesk | fesd | -
3 | 6ABPM | 3692 | 03 | 22 | 00 | aa6r | see | 713 | 202w | 00 | 094 | 56 07 | 6429 | Geid 5361 00 | 46 | 5245 | 626l | Ga%6 | Gody | 5a00 43 TG0 | -2leb | 1a6e | 12a0 | feat | tess | -
0 | 748PM | arez | 03 | 228 | 00 | 3ard| 526 | 98% | 292w | wa | 0940 | 68 05 | 5466 | 538 5392 00 | 08 | G3la | Gaal | 6467 | 5615 5405 25 46 | 226 | 1s62 | 1295 | less | iess | A
il | 848 PM | 5741 03 | @27 | 00 | 5375 | 525 | 643 | 250% | 00 | 0940 | 68 05 | 5464 | 5303 5363 0.0 16| 5306 | 5331 | 54a4 | 5515 540.9 25 45 | 207 | 1ee0 | fa0d | tes# | tesz | A
12 | 947 PM | 3736 | 03 | @27 | 00 | 5372 | 525 | 539 | 16 | 00 | 094 | &4 03 | 5454 | 5esrt 55700 00 | @@ | 5e95 | Gaal | 6466 | 5615 5405 25 45 | -2 | 1570 | 00 | fess | 1eas | A
3 [10:47 PM | 3527 3 207 | 00 | 3226 | 326 | 797 | 240w | D 0342 | &5 3 | 6462 2E. 53E. 0 | 27 | Geed | B30 | B47h | G614 25.0 2 ] ZMz | 1345 | 1287 | tes. 280 | -
i [ A7 PM | Z500 3 77 | 00 | #5e5| Fes | Bo7 | zokc | 0O 0348 | B0 0| 552k 35, G4, 0| 00 | 6zib | Gewy | B4ed | bars 3.2 Z i 705 | ferd | ferd | 125 263 | -
5 [ 12:47 AM | 315 3 T4 | 00 | 2795 | 32 | by4 | 06w | D 0948 | B0 S 7. 53 0 | 00 | 6343 | Gavs | G463 | 6add 40.3 Z : JEED | 13eb | T2E0 | 125, 256 | -
6 | 147 AM | 2885 | 03 778 | 00 | ehes | se2a | 706 | evew | 00 | -0.94 | &4 10| 6486 | 65 5422 03 | 00 | G5 | Gers | G442 | Gane | 6ats R 73 | 709 | lest | T@62 | 16l | 1266 | -2
7 [ Z47 AM | sz | 03 178 | 00 | #6ed| 28 | 561 | 2ir= | 00 | -0947 | &6 10| 6406 | Serd 5334 00 | 5@ | &7 | 6] | 6958 | Gaed | 5e4b 27 157 | 664 | fee4 | 1261 | fear | tess | =
1§ | 347 AM | 2848 | 03 a0 | 00 | #589| 328 | Gae | 246w | 00 | -0945 | E5 10| 6430 | Sedl 53600 00 | =@ | Glag | G190 | far4 | 5806 | 5erq 23 08 | -6ra | lesd | 1245 | feaz | lesd | =
19 | #:47 AM | 2859 | 03 a0 | 00 | e5a5 | ser | Gl | estw | 00 | -0.94 | 66 10| 5436 | 5315 5376 00 | e3 | 56 | Gee0 | 54l@ | 5808 |  5a05 23 91 | -leaz | 1eas | ieab | feed | fesy | =
20 | 5:47 AM | @eEz | 03 179 | 00 | #597| 326 | 634 | 245w | 00 | -0.945 | E6 10| 6443 | 5340 5591 00 | 0@ | Gia4 | Geel | G4a4 | 6410 5315 23 G4 | 6w | fese | 1245 | fesn | tess | -2
21 | 6:47 AM | 26 3 73 | 00 | 26ed4| 225 | e20 | zaow | D) 0363 | 65 g 545.0 2E. 5407 0| o 5207 | Bzl | b4sz | B4l 5318 2 82 | 628 | 1275 45 | 123 240 | =
Z2 | 7:46 AM | Z5E 3 73 | 00 | shed | 324 | 78 | rEdw |0 035 | EE I a1 3E. 5405 0| 0 Gebz | Bek: | 6407 | B4LD 5353 Z 7E | dvlz | ieEe 4E | 123 40 | =
5 | B:AB AM | 31 3 03 | 00 | 23| Ber | EI0 | il | O 0948 | 65 i IR 3E, 5.3 0| GEEE | beed | bdes | basb | Bahg =3 77| 963 | 164 T Zh7 | =
24 [ 946 AM | 4438 | 03 | =74 | 00 | 453 | 537 | 700 | 1e9x | 00 | 0937 | 65 0| 6ens | seis 5208 00 | 162 | 5ae4 | 5366 | 6300 | 5esa 5316 FE] 94 | 2eaz | Wab | Taas | lsed | Twad | A
25 [ 10:46 AM | 4541 03 260 | 00 | #4333 | a40 | Tl | eq0w | doy | -093 | &7 10| 6es5 | 56 5171 00 | 215 | 560 | G303 | G267 | 5260 | 5ers 28 122 | 2565 | 1465 | a6z | To64 | a6s | =
26 | 1146 AM | 4628 | 04 | @83 | 00 | #ar7 | 540 | lys | 2kew | s | 0939 | 41 10| 5e19 | 6085 515.2 00 | 236 | Gesd | Gewr | Beby | Ge60 | Gedz 28 Wz | 2562 | 166 | 1365 | fo54 | 1a5s | A
27 (1246 PM | 4638 | 04 | @s5 | 00 | 4351 | 598 | &6 | 1o | 00 | 093 | 58 10| Gemz | 58 5210 00 | 10 | 5310 | G343 | 5319 | G3ed 5523 28 59 | w600 | #Fd | Ti52 | 1354 | ta63 | A
25 | 146 PM | 4666 | 04 | @es | 00 | #395| 599 | 60 | i4wc | 00 | 0934 | 42 10| 6ez5 | S0 516.3 00 | 226 | 545 | G325 | Ge7e | Gead | Gess 28 4 | 2676 | W67 | Tiar | 1352 | 1e45 | A
2 46 PM_| 4621 j 22 | 00 70| 240 | 74 70 | 00 | 09 [ g 5221 | 60 515.5 0 | 233 | bzah | Gezs | B2ed | Berd | Beds 2 33 | 2566 | 160 23 | 135, 246 | -
3 A6 PM | 4514 ; e | 00 62 | 540 | W&l | zd4sx | B4 | 0.8 [ I A BOE. 515.5 0| &%3 | bexd | beed | Beby | Bebr | Bedd Z 33 | 2567 | 1.0 3E | 135, 34: | 4
3 46 PM_| 4625 ] Xl 29 | a4z | Tesr | zeen | Ted | 0.8 5] i GEz, TR 515.8 0 | 231 | bez3 | Geed | Bedz | Gied [ Z 5E | 2681 | 1460 ZE | 134, 354 | 4
32 | 5:46 PM | 4618 04 | e85 | 00 | #ar6| 34 | fese | 2vaw | 1es | 0929 | &0 10| 6ezp | 6094 516.0 00 | 228 | Gesy | Gewe | G263 | GeG7 | 5en0 R 157 | 2500 | W65 | taed | Teas | tasd | A
33| 6A5SPM | 457+ | 04 | zs4 | 00 | 4edd| 536 | 103 | 2e0% | fe0 | 09es | & 10| Gear | 5ka 5228 00 | 164 | 5300 | 5353 | fasd | Geed | 5aa0 38 0z | 272 | He6 | We | #er | #ez | =
34 [ 7A5PM | 4338 | #8 | @66 | 00 | 4157 | 345 | 1631 | 3kew | 250 | 0931 | &7 i 57 | 6054 500 6 00 | 299 | G051 | G031 | G074 | G066 | 5070 43 251 | 2694 | 120 | W55 | fean | rs | 2
35 | 8A5PM | #4011 | 596 | 153 | 00 | #344| 555 | W75 | 270% | W9 | 0933 | 66 10| 4996 | 4943 [ 00 | 410 | 4945 | #4975 | G004 | 4986 | 4978 28 314 | 2956 | 1534 | 1621 | 1552 | 5a7 | &
36 | 945 PM | 4464 | f2r6 | 184 | 00 | 4141 | 534 | Moo | 2e5% | N1 | 0.934 | 65 10| 6396 | 5ear 5346 07 | 52 | 5314 | 5343 | 6958 | 5o45 | 5340 6.0 135 | 375 | 1753 | w70 | 1515 | 19z :
37 [ 10:45 PM 2. ME7 | 12 | 00 | 44E| 329 | N3 | 2q4x | 9 032 52 g 5365 20, 5337 0 E1 | 63l | batd | 67 387 | 6uhe £ 31 | 462 | f6a3 6.7 511 328 | ¢
3% [ 11:45 PM 4 Wil | e | o0 [ sels | ma | 0es | EEem | T EEE 5E ; 5aT4 32, 34T Z | 65 | bz3d | Guel | Bzal 252 B30 5. 51 | Z6e7 | Mar 57 | 553 | s | E
33 [ 12:45 AM 3. TTed | 23 | 00 | s0es| wie | 508 | 165w | O 054 H i 5425 40, 5.4 1.8 15 | bubz | bage | Gab. ZEN 5. 13 | 300 | MeE 47 | ez | wez | :
40 [ 145 AM | 2991 | W3 | 5l 00 | 2665 | 320 | 950 | abew | =0 | -094 | & 10| 6455 | 5411 5434 772 | 2k | 5394 | 5405 | B4eb | 5adz 547 58 04 | 209 | H20 | w4 | 1#a6 | 157 | -
41 [ ZA5 AM | 5a+ | 1921 | 05 | 00 | 305 | w7 | 652 | 2vaw | 00 | 094 | 79 10| 6425 | 6452 5430 | 240 | 56 | 5459 | G477 | B404 | 5404 5431 06 Wz | -e7i6 | 1544 | wed | 15& | 148 | -
42 [ 3A5AM | 508 | 20le | 00 | 00 | 3096 | =18 | 685 | 22k« | 00 | 094 | 68 11| 5433 | 5404 5415 716 | a3 | 6443 | 54mg | 5402 | 6400 | 64as 54 Gz | 2759 | 1563 | wes | 4% | 1ss | =
43 | &A% AM | 4057 | 2309 | 00 | 00 | 3606 | 522 | 7E1 | 2k« | 00 | 0939 | &0 11| 5422 | &a97 5409 161 | 27 | 5404 | 6455 | 5409 | G398 546 0.0 TG0 | 3123 | 1636 | W67 | Mal | 474 i
44 | 544 AM | #1M0 | 2353 | 00 | 00 | 5667 | Bel | 625 | 265w | 00 | 0.939 | &7 11| 5427 | 5410 5419 140 | 21 | 5411 | 5451 | 5403 | 5598 546 96 175 | 2936 | 1571 | W25 | fear | toad i
5| GA4 AM | 423 | 263 | 0. 00 | 3865| 323 | 786 | 207« | 0 093 | 64 1, GATE | G40 5.8 3 14 | 5387 | B4k7 | G407 0. 5.2 EY 165 | zebd | 1647 20 | 154, 527 | ¢
& | 744 AM | 405 B S 00 | 36ed | 324 | Meh | e | L 055 |67 i, Gdz7 | BahT N 7 15| buh2 | baes | Geed 5. 5375 7 7| 2695 | W6l N Gdd | ¢
7 | EA4 AM | Z70. 2015 | 0 00 | 5516 | 32z | 826 | Zagw | O 0943 | B2 i B4LE | 6a0D 4L 5 | 04 | 5384 | Ganz | B403 0. G401 3 TE | -za6d | 145 R 455 | ¢
45 [ 9A% AM | 472 | 1925 | 00 | 00 | 305 | ses | 036 | saaw | 64 | 094 | 63 10| 6430 | Saal 5405 31 05 | 6z | 5366 | G363 | 5o90 | 5365 57 T3 | 2254 | W6 | MWi7 | @9z | wes | :
49 [ 10:44 AM | 4275 | 2056 | 17 00 | 390 | 329 | @&l | 26k | a2 | 0931 | &3 03 | 6ar9 | 6a04 ) GE | 63 | 5asb | Ba5l | 6av7 | 5o6d | 5368 56 69 | -2e41 | 1667 | 09 | 1619 | 1614 E
50 | 1144 AM | 4792 | 2219 | 38 | 00 | #4456 535 | W56 | 2haw | 100 | 0ge4 | 61 0% | Gaks | 6194 520 00 | T4 | Geys | Gewe | faga | Gogs | 6aab 75 65 | etz | f6as | a4 | 1546 | 1540 | &
- ""’;::s 3817 | 629 | 6.0 [ 0.7 |3502 84 | 240% 0940 | 576 | 09 | 5375 | 5275 | 5325 | 30 | &2 | 5267 | 5296 | 536.0 | 5361 | 5321 47 | 129 |-2376| 1432 [ 1369 | 1375 | 1372 | -
4 4 » ¥]\Sheetl /Shest2 / Sheetd / Shestd / SheetS / Sheete f Sheet? / |< ¥
0w~ g |Auoshapesy N N O A G Bld - Z-A-S=gddg
Read



Trend format for analysis

E1 Microsoft Excel - u b [3).xls

@_] File Edit Wiew Insert Format Tools Data  ‘Window PI PI-SMT  Predict-It Help

2 e AL R o T T 2tz o8z u) %2
H2 - A Makeup
A B | C o l ET FI s [ w1 0 & [ LT[ w T ol r T el el s [ 1 [ vl »v T an [ a8 aclal am] anw] ao] ap

1 Duration F-Seg-lll 3-Sep-

2 Time Load | Coal |LC Dﬂuel Ga st FloySP St | Makeup Loss Yac D02 BB Floy S5H Temp H Avqg TenSH Spid B E P|RH Temp MorthRH Temp SouthH Avg Terd Sprag | BEP h!ctiun H(:u"em FGET Avg | in
3 | 12:48 PM | 3515 ] 14 | 72 [ a4 | 326 [ ses | Zire | 00 | -0980 | &3 0g | 5451 | G306 5378 05 22 | B3z | G2Rl | B427 | B4Zm (R [ 137 | 2054 | 1365 | @3 | tzas | o |4
4 | 148PM | 3555 04 16 | 72 |36z | 273 | 595 | 183w | 00 | 0545 | EE 07 | 5423 | BIVE 5344 ] 48 | 5157 | G508 | G401 | G406 6233 58 1 | -2057 | 1365 | 1ma | fzs7 | teaE | 4
5 [ ZAEPM | 353 2 : 72 | s | 327 | BaT 4z | 0.3 5 7 | BHE 277 5348 ] 50 | BME | 622l | B8 540, 6288 57 FREET T 0E | 128 29

[ PM | 247 E : ef | 65| 3ze | 4m: FEz | 0 0.3 5 7 | Faas 316 G35.T 0.3 33 | Gen0 | G267 | Boad | Bom. [ 57 7TE | 1933 | 137 33 | 127, 28,

T [ AAEPM | 374 E : 36 | #00] 326 | B T4 |0 0.3 5 7| B0 300 535.0 [iX] 47 | FeR0 | G233 | BR3H | AR 5313 53 G0 | -2l | 138 38 | 128 23 -
2 [ GAEPM | 3670 0z 226 | 00 | 2367 | 330 | 746 | 2zewm | o0 | 0938 | &7 07 | 5as7 | Beam EE] 0.0 83 | &w@z | Gzl | 5306 | B2ah 5251 58 183 | 2059 | 164 | wss | sk | wess | 4
3 | GAEPM | 3637 [E] 228 | o0 | =7 | z2g | 712 | et | 0@ | 0842 | BE 07 | Fa4za | Bavd 36,1 ] 46 | 548 | B2El | BB | B34T 5300 13 130 | 225 | tees | s | tess | we7 | 4
0 [ 7ABPM | a722 [} 228 | o0 | 337 | 326 | as4 | 2grwm | 33 | 0940 | 68 08 | G466 | B 5352 [ 08 | G318 | Gaal | B4E7 | BALR B40.3 25 46 | 226 | 1362 | was | wsa | wea | a
1 [ B4BPM | 37410 0z 227 | o0 | 2376 | 325 | 843 | 2B0w | 00 | 0940 | 68 0g | Faed | B303 [k ] 16 | 5306 | 6331 | G484 | EBIE 5409 25 45 | 2wy | 130 | 1300 | rees | sz | 4
12 [ 947 PM | 3736 0z 227 | o0 | aave| 325 | 639 | 1E0x | 0@ 0341 | B4 05 | 5a454 | BzET 5370 ] 28 | 5283 | G331 | B4BE | BGIG G406 25 45 | 2w | 130 | moo | ree | a3 |4

MS Temp
555.0 12.0

N\
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T~
—

540.0 y J
g‘ J :
- 6.0 E
- s \ /\ :
535.0 - — - - E
\ /\ — / \ / I
530.0 - a
\/ \/ i
E
- 2.0
525.0 - N\
=
> ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ =
AT P AN N PN A T Y s S A A N R R S S S S S P |
™ < L RS Ko ~- - oS- RIS SN v - oG- RN R A - - G- AR A% -
Date & time
SH Temp SH Temp SH Spr




Trend format for analysis

B3 Microsoft Excel - u 5 (3)-xls

@_j Eih_a. Edit  Miew Insert Format  Tools Data Window PI PI-SMT  Predict-It  Help

Type a queskion Far help

-

TRNEN = RETI= NERf A A RN A RN T N Ee e % MLEP- 0]
Hz2 - A Makeup

A B | C o | e [l Fl g [ [ 7] [ k [ L ]m][ wnw [ ol p [T alrR][ s [ 1 [ ull v | aan | a]| a ] a | am]| ad | a0 | ap [ =~

1| Duration | 7-Sep-ii] 9-Sepii %
2 Time Load | Coal |LC Dﬂuel Ga st FloySP St | Makeup Loss Yac D02 BB Floy S5H Temp H Avqg TedSH Spi B E P|RH Temp MorthRH Temp SouthH Auwq Ter] Spray BEPh!ctiun H(:u"em FGET Avg | in
3 | 12:48 PM | 3516 03 144 | 72 | dlo# | 526 | B85 | 2ire | 00 | 0960 | B3 05 | 5451 | 5305 537.8 05 22 | besz | 6ehl | bee7 | 642w 5355 60 137 | -2054 | 1355 | 133 | tess | 1a0d |
4 | 1:48 PM_| 3555 04 145 | 7 | 3252 | 529 | 585 | i@s% | 00 | 0945 | 56 07 | 5423 | Gerk 5349 0.0 48 | 557 | 5208 | 5401 | 5405 525.3 58 61| 2057 | 1355 | 1310 | tee7 | fzas | A

5 [ ZABPM | 353 3 72 | za16 | 227 | 627 B4 | 0 0.9 5 7 | 642 277 5348 0.0 50 | GM4E | Baal | Gae 540, 5288 57 B3 | 2036 | 1343 06 | 128, 2.
E FM_| 347 3 65 | ui6h | 328 | 4a Few | 0 0.5 5 7| Gaas 336 B3E.T 0.3 33 | b2h0 | 6267 | Goed | Gee. 5263 57 TE | 1993 | faer 83 | 127, 28,

7 FM_| 374, 3 X 36 | w400 326 | Ga 74w |0 0.8 5 7| G4 300 53500 [iX] 47 | G2R.0 | 62a@ | Bueh | Gakd B33 53 50| 23 | faes 98 | 128, 23, E
% |