Baby Steps — Learning to

!'_ Balance

How much did I make?
Where did it go?
Does it agree with SAP?

OSI PI Users Conference 2003



N ATOFINA

ATOFINA Chemicals, Inc.
i Calvert City, Kentucky Plant

= Products

= Refrigerants
=« HFC Forane® F-134a
« HCFC's Forane® F-141b, F-142b

= Kynar® PVDF high performance plastic
= HCI

s Batch & Continuous Processes
= PI Since 9/97
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N ATOFINA

i ATOFINA Worldwide

= Chemicals branch of TotalFinaElf

= /2,000 employees

= World’s 5% largest chemical company

= Petrochemicals & Commodity Polymers
= Intermediates & Performance Polymers
= Specialty Chemicals

OSI PI Users Conference 2003



N ATOFINA

tttttttttttt

i In the Beginning

= Poor yield calculation accuracy
= Difficult to determine source of loss

= Raw material and finished product
transfers measured by level change

= Few level/temperature transmitters for
finished product storage

= Manual data entry from log sheets to
production/inventory spreadsheet
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N ATOFINA

Calvert City, Kentucky

Where is the problem?
i Who's responsible?

= In the production unit?
= Non-optimum process operation
« Leaks
= In logistics?
= Loading accuracy
» Leaks

= Historically the production unit held
responsible for all yield problems

= First step in improvement is knowing where
the problem is located
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MC Storage
(2 Tanks)

HF Storage
(3 Tanks)

K-97 Unit
Monomer
K-98 Unit
Storage
b
To Storage
(3 Tanks) To Storage To Monomer
{4 Tanks) {1 Tank)
Logistics Monomer

Railcar, TankTruck, ISO

Unit
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i Instrumentation Added

s Mass Flowmeters to measure transfers
= PI-Totalizers for daily/monthly totals

s Level transmitters and RTD’s added

= Accurate strapping tables developed
= Many horizontal tanks with various heads

= Liquid and vapor density calculations
developed to provide tank mass

= Calculations implemented in PI-ACE & MDB

= New production/inventory spreadsheet with
PI providing majority of input automatically
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Yessel

Pl No.
Product
Temperature

B

E-v-0150
3260-060

S-to-5
Head Type
E0.945313 E-TE-5025 Liquid Ib/gal

Present Level [3£])| 03433385 E-LT-5025 Wapor Ihigal

Inches
0.50
1.00
150
2.00
250
3.00
350
4.00
4.50
5.00
550
E.00
E.50
7.00
7.50
8.00
8.50
3.00
3.50
10.00
10.50
1.00
1.50
12.00
12.50
13.00
13.50
14.00
14.50
15.00
15.50
16.00
16.50
17.00
17.50

*
0.397
0.794
1.190
1587
1984
2.3
2778
3175
357
3.968
4.365
4.762
5.153
5.666
5.952
£.349
E.T4E
7.143
7.540
7.337
8.333
8.730
9.127
9524
9.921
10.317
10.714
.M
11.508
11.905
12.302
12698
13.095
13432
13.889

Gallons
16.50
36.78
B3.14
94.44
129.39
169.34
212.15
258.16
307.14
358.93
413.36
470.32
529,68
591.34
E55.21
¥21.20
789.24
859.26
93119
1,004.97
1,080.55
1,157.88
1,236.91
1,317.58
1,399.87
1483.71
1569.09
1,655.95
1,744.26
1,834.00
192611
2.017.59
21138
2.206.48
2,302.84

Liquid

Founds
169
376
E45
966
1,323
1,732
2170
2,640
3141
3671
4227
4,810
5417
E.048
E, 701
7376
8,071
8787
9523
10,278
1,051
11,842
12,650
13,475
14,316
15,174
16,047
16,935
17,838
18,756
19,688
20,634
21593
22,565
23,551
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Calvert City, Kentucky

E F G H | J K L ] I [} F
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-436 Curve Fit - PlI ACE
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7968 8,345 4 32.3068] 15963 0.26566 3693
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7952 8918 83 1.105) Temp (K] Kmolesim3 u]

7942 3271 126 3.799] 2892307 1417219664 | 0.2845

783 9,663 17 -1.943
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A1 13958 E08 -16.756] Temp [R) PSlA

7793 14494 B72 -16.473] 520.6453 117.67

7776 15,150 7Y -15.950

7785 15827 204 -15.229

7736 18523 a7 -14.348

775 17,238 945 -13.344

7694  17avE 1,07 -12.239 -

TEFI 18724 1092 -Mogz| 3000000 - + Series] ]

7651 12493 1188 9832 f —— Poly.[Series1)

7628 20,278 1245 -g57p| 25.000.00

7606 21,081 1,325 -7.291 /

7582 21899 1406 -gopg| 20.00000

7559 22,732 1488 -4.738 15.000.00 /

'.-‘?5551‘3 224345551 :g;: g;gg / y = -0.0000000023%F - 0.000002627 34" +

7485 25323 1745 pas| 000000 U7 7oT30T = 0105 1569666, + 7 E99EE2 71714 +

7460 26,215 1,834 0.054 5,000.00 / 81.49780208086x - 65.0097211611

7434 2722 1,924 1143 R - 09939388732

7408 28041 205 2178 0.00 _/ : : : : {

381 28,374 2108 3155 000 20000 40000 E0.000 80.000 100.000 120000

7354 29,919 2202 4070 _sno0on

7327 30878 2,298 4.923
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Calvert City, Kentucky

roduct Properties

a PI Module Database Editor - Microsoft Internet Explorer provided by AtoFina

J File  Edit View Favorites Tools  Help

J f=Eack -~ = - () ] | @l search (G Favorites & #Histary | - S B

J Address I@ Z:\Program Files\PIPCYSMTYMDEEditorMDBEditor . html
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Calvert City, Kentucky

Vessel Properties

+

/3 P1 Module Database Editor - Microsoft Internet Explorer provided by AtoFina o =] |

J File  Edit View Favorites Tools  Help i
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Calvert City, Kentucky

‘L Vessel Aliases

‘23 PI Module Database Editor - Microsoft Internet Explorer provided by = |

J File  Edit “Wiew Favorites Tools  Help i
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PI-ACE Manager

PI-ACE Manager [_[&2]x]
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i Inventory Input

K-98 Area Vessel Inventory {Input
April 8, 2003

Function # Tank

RE G-4-203 F-141b Surge Tank
G-4-2064  F-141b Day Tank A
G205 F-141b Day Tank B

F-142b G-4-109 F-14Zh Haoldup
G-4-125 F-142b Haldup

HF (5-4%-101 HF Day Tank

Methyd Chloroform | G-%-110 Wlethyl Chlarofarm Feed Tank

HCL G-TK-103 [N HCL SHIFT TARMK
G-T-104 |5 HCL SHIFT TARMNK

F-1#b Crude G-4-211 F-141h Crude

F-142b Crude G-M-104F Phase Separator

G-%-105 Organic Phase Surge Tank

Leave cell CIE biank to nae vatio frorn P feelf CT7).

F-142b Crude F-141b Content: I

(G-C1-5079): 54.5%

Leave Level TemperativedRatio blank to nae valle frorm P Arvows at lef
Ihdicate valles currehtly havallabie from Pi Entering a vaide overrides any
Frvalye and nees calcniated welaht, even If archive weight exists,

Level (%) Pl Temp ("F) Pl WVolume {GAL)
49.85 B2.56 A Bo2 22
.66 52.91 125776
53.42 75.684 b 632 63
44.95 43.18 5.835.35
14.02 43.18 1,218.06
A3.14 43.18 B4593.13
41.56 43.18 14 23611
B0.63 43.18 824010
VA7 43,18 1,153.55
7844 B3.51 1819327
4.M -14.89 79.358
55.91 35687 15841.74

OSI PI Users Conference 2003
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Calculated
Weight (LBS)
59,469 28
14 47272
B3 ,332.05
a6 565 57
12,753.40
8372327
167 733.40
90,799 69
11,335.69
188 ,717.27
953.84

154 356.53

Pl - Ani
Weight |
a9 4
14 4.
Ga 3
a6 3
128
24 1
169 9
a0 5
11,4
180 21
41 3
1621



Inventory Report

Blend Area & AHF Tank Farm \VVessel invent

OSI PI Users Conference 2003

April 28, 2003 Space

Available

Function ¥ Tank Level (3] Temp ['F) ¥Weight [LBS) [LBS)

F-22 E-'-0150 F-22 East Storage 262 E0G 2B5,827 22528

F-134a E-TE-0001 | F-134a Storage 1 11 537 3,862 184,605

E-TE-0002 | F-134.a Storage 2 647 g0 106,547 78,474

E--007 F-134aLP Tank 264 534 42,637 143,658

E-'-0107 F-134a Storage 3 227 Ga.2 29,062 131,485

E-i-0102 F-134a Storage 4 223 522 28,824 13,680

E-'-0140 F-134a Storage East ih4 E05 20,775 45530

F-141b E--120 F-141b Storage 282 564 270,276 17,231

E-V-2068  |F-141b Storage A EE.2 BT E HEA9 130,527

E-v-20EE  |F-141b Storage B 242 E5.0 403,862 44,624

F-142h E--011 F-142b Storage Marth 456 523 178,670 220,287

E--0112 F-142b Storage South 411 B5E 166,612 241,897

E--120 F-142b Storage East #2 623 574 A1,062 74,694

E--201 F-142b Storage East an.a0 ELY 147,405 22822

Methyl E-TK-101 ‘west Methyl Chloroborm Storage A E0LG 241,306 1266,208

E-TK-1018 East Methyl Chloroform Storage arE E0.5 1508424 2,413,045

HCL E-TE-00014 |HCL STG # e E0G 240,461 28,402

E-TE-002 HCL 5TG #2 1348 E05 43,317 2,510,559

E-TE-0108 | HCLSTG #3 111 E0G 220,136 1 7E2,487

E-TE-0103 | HCLSTG #4 300 [uks] E37,937 1,476,501

E-TE-1110 HCL 5T #5 ERE E0G 1938127 1,010,044

E-TE-1103 HCLSTG #6 T [uks] 2,144,853 TAT, 318

HF [Tank Farm O-y-2001 AHF Storage oo B3E 1] 390,809

O-y-8002 AHF Storage 5E.7 E3E 230,932 159,876

O-y-2003 AHF Storage E&T gaa 261,882 139,266

O-y-2004 AHF Storage 15.9 05 BE,04E 334412
Total F-134a in Blend Area Storage [LEBS) 412,807
Total F-141b in Blend Area Storage [LBS) 291,14
Total F-142b in Blend Area Storage [LES) G72E42
Total F-22 in Blend Area Storage [LBS) 2B6,82T
Total Methyl Chloroform in Blend Area Storage [LBS) 2,346,741
Total Food Grade HCL in Blend Area Storage [LBS) 5,276,520
Total Tetra HCL in Blend Area Storage [LBS) 431,317
Total HF in AHF Tank Farm Storage [LBS) 528,261
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Real Time Inventory

TRV

]
i
i

rdteadil £1104 el
FeldsaTimb FeileaTiek 1  FerdsdGansy
TGP0y C | ket WPAT | Teld i

08B (206B)
41b Stg B
82.89/406,083

o Tamrs
fi
AT
e ran
MrebrFan
3
N
2T
-
B FORANES 1420 PRODUCT
B FORAHES 1420 CRUDE
B FORANER 141D FRODUCT m— Hund P 1z PRACE Calculated CUMsNt Rvsntar; [Hat) [ ——
B FORANES 1410 CRUDE B Eiraenn AL b Hunn P e Hund b 3E |2 Hund b2 1chd 17N =
i AT Y a

PORT | QUTOF SERWICECR REMCWED

TK-0002 (31) TK-0001 (32) V-0140 (24)
F-134a Tank 2 F-134a Tank 1 F-134a East Stg
87.00 180,414 92.42 188,154 74.35 485,515
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Transfer and Inventory

+

Forane Daily Transfer Trends
6 A.M Yesterday to 6 A.M Today

K97 Raw Material
400,000 | 100,000

K98 Raw Material
400,000 | 100,000

Blend MC Tanks
6,000,000

dnnennn
3,000,000

]

K97 142h
120,000 120000

K98 141h
120,000 120,000 L

Blend 141hb
500,000 500,000

Blend142h
500,000 500,000

FRiss e S e
DS N SN SR S

K97 HCI
150,000

1000081~ =2 "

5000
]

K98 HCI
150,000

'1ﬂﬂ:?l]l]

II
50,5000
1

i i

Blend HCI

3:250:000-3;250,(

Blend MC Total

Pl ACE Calculated Current Inventory (Howj)
Blend F-134a Total Blend F-141b Total Blend F-142b Total

Food Grade HCI

2,019,661 Ibs. 354,306 Ibs. 990,027  Ibs. 554,746 lbs. 5,801,957 |bs.
Blend TCE Total F410a Total Blend F-143a Total Blend F404 Total Tetra HCI
S D e, 67,091 |bs. 39,267 |bs. 107,899 Ibs. 435,970 lbs.
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Product Transfe

18-Apr-03 20:00:018 .Apr03 21:10:09 |

6.00 Hour(s)

19-Apr03 02:00:00
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P
B " 700000 275000
< 689536719
—® 239334.75000 -\
o EAWI1-8082{CALQ)
150 noo 33910.40625
LBS
u NWI-8465
42895.78906
LBS
Efiiminn —
IS0 o \“hﬁh
[ 0 |
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i PI/SAP/GPMate Integration

= Goal is to build bridges between the islands

= Automated daily reports
= Production
= Yield
= Variance
= Energy
= Inventory

= Compare PI values to SAP data
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Flow

SAP
Run
3 Reports

A
SAP Reports \
Saved to Local

Visual Basic
OLE Automation to
Control Monarch
Open SAP.txt Report
Files
Open Monarch Models
Export Monarch Tables
to Excel
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A 4

> Monarch

Files

Run
Unattended
Late PM

Run

Excel PI
DataLink Data
Ready for

Unattended =——p Users upon

Early AM

Arrival
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PI/SAP Integrated

Raw Materials
HF
Methyl Cloroform
Trichlorethylene
Caustic Soda
Chlorine
HFP

Forane Bulk
F125
F134a
F141b Stockpile
F141b
F142b
F143a
F22
F404a
F410a
F410& Purchased
HCI Food Grade
HCI Tetra

Forane 404a Details
F143a Tank
F404a Bulk Tank
F404a Bulk Other

Location 1

5,065,840.000
3.494.018.400
4,263,369.300
1.162.091.000
177.465.200
29,783.000

147.681.000
362.481.000
95,327.600
G95.802.000
578.323.000
39.035.300
218,693.500
135.815.000
40,525.000
£3.020.000
5.721.804.500
443,534.600

SAP

39,035.300
123,815.000

12,000.000
135,815.000

Location 2

8434100

106,823.800

Pl
39,206.742
123,984.141
12,000.000
135,984.141

Location 3

358,234.000

BB7.642.700

3534932.000

2,145.800

SAP-PI
A71.442
-169.141

Location 4 Location 98 Total

1.027.821.600 327.746.300 E,775,641.900

3.434.078.400

4004 019000
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Report

826.776.000 -
Unit MTD Energy Summary
Monomer MTD Energy Cost Quantity Yield
Steam Klbs Klbs/lb
Natural Gas (Furnace) MCF MCF/lb
Electricity kih kiwh/lla
Total
Polymer MTD Energy Cost Quantity Yield
Steam Klbs Klbs/lb
Electricity Kk kil
Total
Kynar Production Summary ield
Klbsilb
MTD MTD ¥YTD YTD kwhilo
Prod/Used/Yarf Usage Prod/Used/Var/ Usage
LDG Factor LDG Factor
Lbs LbfLb Lbs Lb{Lb
Yield
F1132a Monomer Produced Klbs{lb
F142b Consumed - Std MCF/lb
F142b Consumed - Actual kvvhila

F142h Cansumed -Var #'s
F142b Consumed - Variance §

F1132a Loaded - Total
F1132a Loaded - 1004 Cyl
F1132a Loaded - 1050# Tons
F1132a Loaded - Tube Trlrs

Kynar Homopolymer Bulk
F1132a Consumed - Std
F1132a Consumed - Actual
F1132a Consumed - Var #'s
F1132a Consumed - Var §

Kynar 700 Bulk
F1132a Consumed - Std
F1132a Consumed - Actual
F1132a Consumed - Var #'s
F1132a Consumed - Var §
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i Improvements

= Integrated into daily production reports
= Reduced manual entries by 90%

= Fewer SAP surprises
= Finding where losses occur sooner

saves $$%
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i Is It Finished? Is It Useful?

= NO!

= Problems to resolve
= Refine level measurement
= SAP timing issues
= Still learning about the mysteries of SAP
= Enhance reporting of KPI's

s Yes!
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ou feel like

pset...
A little

Advice
From Otis

ankful for the c

till get there

start it might take
horter than moving
tion.

Ju over your shoulder so
You don’t pass up the solution when approaching
It from the direction you don’t expect!
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