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Dofasco
Hamilton
Works

s @
.

One of Canada’s largest
fully integrated steel
producers

~ 4.8 million tons of steel

shipped 1 2002 with sales

~ $3.6 billion (Cdn)
~ 7500 employees

. =~ 1000 1n technology
‘areas

A North American leader in
profitability
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The Process

2 uum
Y 'mu A —is




Caster SOS™

Opportunities
Caster Stability/Quality Prediction/Breakout Avoidance
Process Data DAT Solution
Temperatures

Cooling Water Data
StoEBer Rod Position

Heat Transfer
—

Negative Strip Time

B Etc.
== Action <«—— Information
Automatically Slow Cast Speed Alarms and Warnings through 2 Stability Indices
Automatically Disposition Product Shtou. Top 5 Influences to the Problem

Strand Operator Slows Down Cast Speed j , Vq . Trending of Data
: = il _‘;'5:-4\.-_- 3
Operator Deselects Faulty Signal from the Model == Thermal Contour Map
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Caster SOS’M Concept

Erratic Mould

Other Events
Level

CASTER SOS
Good Operation

SEN Change
Required
Breakouts

Sensor Failure
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New Requirements

 Enhanced Visualization of data
- Real-Time display with PI data

» Expand Monitoring System to include
Transient Casting Conditions

- BI as an integral component
- Enhanced Supporting Analysis Utilities

- Analyzes large Bliarchive data set
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Thermal Map

CC2 Mould Thermal Contour Map

LUT U2 LUz Lu4 Lus Lue Wwiest ME Wi FU1 FUZ FUZ FU4 FUS FUB Eazt MF ELI

Upper Thermocouples

LL1 LL2 LL3 LL4 LLG LLE Wiest ME WL FL1 FLZ2 FLZ FL4 FLG FLE East MF EL

|

Lower Thermocouples



Thermal Map

* Purpose: provide the operators with an
enhanced view of the thermocouple data so that it
can be used to help diagnose Caster SOs'™
alarms
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Thermal Map

Pl Pump E

Class m
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- Distance G
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Start

175
M
167
163
159
155
151
147
143
139
135
13
127
123
19
115
i
107
103
99
a5
91
&7
83
79
5

LUt LUZ2 LU3 LU4 LUS | g

LLT LLZ LL3 LL4 LLS L

CCZ2 Mould Thermal Contour Map

|

FUS FUG

i, PiDataPump - Run T|

Eazt MF EL

[rata Pump Mode
" Real Time Data Feed [from Archive]

"~ Real Time Data Feed [fram Snap Shat]
{* Histanical Data Feed [from Archive}

D ata Retrieval Mode
" falue before given time. = [nterp. at given time.

Interp. for regolution
" codel-3, value
befare for res code 4.

" Walue after given time.

FL5 FLE
Historical Data Retrieval Settingz

Eazt MF EL

Start Time[date] |1 1/28/02 2:30:30 PM

End Tirne(date] |'I 1/28/02 2:35:30 PM

|—I_ Mo Minuz [zec.|

|17
Span of Fetieved data [sec.] |1
I_li

TimeStamp Interval [zec.]

Purmp Data Every [zec.]

EIK|

Cancel |

Clear Charts | Pl Pump Caonfig |

Re-Sampler Caonfig

Chart Config | Save Config | Load Config |

Hide |

=18 x|

Speed
|n
Temp
|39.?EDEEEIEIDDE?EEI
*Width
MHurmifectors
|1
Pl Time

|1 051114254

TimeDistancel azeCom,

PID ataPurmp
Data Requested [Archi

|4£23£I33 4:10:54 PM

FI EYM Points Retrieve




Thermal Map

Benetits

» Temporal and spatial visualization of
the data

- Operator able to see hot and cold spots =
n _.;the mould

* Operator able to diagnose Caster
SOS'™ alarms based on thermal map
display Nl

A

g ot e VA TE R
I PN VL
-'.”.'l"-]"'
s A L
973 + I,
e L gt o |
A



Case Study #1

e Caster SOS’™ and Thermal Map
1dentified formation of a sticker in the
mould

* Thermal Map not commissioned for
the event

. Sticker Breakout Occurred
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Example

Caster S.0.S. Hest# 143306 Main Screen Slab 1D # 00000000 DOFASCO CC2 Mould Thermal Contour Map

Audio Alarm LUT LUZ2 LU3 LU4 LUS LUB FUT FU2 FI FU4 FUS FUE EastNF EL

{F W/l

eru [l 121]sc0l 125)4F0 [ 122)sF0[l 125] ;0 [ 129]Fu [ 124) : Upper Thermocouples
oLl o8 sr ] 9o]sr [l 99|zl 1o1)zr [ 108] i [l 103]
L[ s

(90 MouldLevel  -100 -

w119
110 Mould Width 137783 wll_ss]
11/26/02 1:25:00 P 5.00 Min(s) 11/28/02 1:30:00 P
[ ] || || ] |
wo [l 12o] 20 23] =0 [ 129] 4 o[l 128] s [ 132] s [l 127] -
el o6 ol 99 e [ 104] s [l 06| sl 106 el I 100] 3 ‘
4LLL Deselected

Grade EAODG1 CastLength 113593 SENDepth  -0.1703 Speed 1.10 Stopper RP 654 E Narrow Taper 6.88 W Narrow Taper 581

Stability Ine

11/28/02 1:25:00 PM 5.00 Min(s) 11/28/02 1:30:00 PM 11/28/02 1:25:00 PM 5.00 Min(s) 11/28/02 1:30:00 PM

4 LL5 LLE

Legend
Selected

Active

12
12

Lower Thermocouples
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Caster 5.0.5.

Heat # 143306

Main Screen

=lab 1D # 000000200

DOFASCO

Cuick View

Trend KMenu

Audio Alarm

F

Tag Selection

Tag Status

Grade EADET CastlLength 1132593 SEN Depth

01703 Speed 110 StopperBF 654 E Marrow Taper 688 W MNarrow Taper 697

L Stability Incex 1 (31 Il Stability Index 2 010
1 1
08— — — — — — 11
0.6 0.6
0.4 0.4
W
0.2 0.2
0 , , . . 0 , . . .
11/28/02 1:25:00 PM 5.00 Min(s) 11/28/02 1:30:00 PM 11/28/02 1:25:00 PM 3.00 Min(s) 11/28/02 1:30:00 PM
[ ] [ ] | || [ ] [ ]
6FU 121]srU 125]ar0 B 122]3ru[B 125 2r0[B 129 Fu B 124
BFL . 98 5FL. 99 | 4FL . 99 3FL. 101 | 2FL . 108 | 1FL . 103
AFLL l 88
e A Mould Level  -100 .
= . 108 WL 115
EL l a0 WL I 85
-110 Mould Width 1377 .83
11/28/02 1:25:00 PM 5.00 Min(s) 11/28/02 1:30:00 PM Legend

4LL
4LL
4LLL

5L
SLL

||

106

m
o

||

6LL . 100

Selected Active

123

123

Deselected

t Broadface



CC2 Mould Thermal Contour Map

L7 LUz L3 Lu4 LUS LUG Wiest NF WL FUT FUZ FU3 FU4 FUS FUB East MNF ELI
38
Upper Thermocouples
LL1 LLZ LL3 LL4 LL5S LLE wiest MF Wil FL1 FL2 FL3 FL4 FL5 FLE East MF EL
33

Lower Thermocouples




Example

CC2 Mould Thermal Contour Map

Slab ID & No Data DOFASCO

Main Screen
2 LU3 LU4 LUS LUG

Caster S.0.8. Heal# 140251

G654  E Marrowi Taper 688 W Narrow Taper 691

Grade Mo Data CastLength 113707 SENDepth  -0.1702 Speed 1.10 Stopper RP

11/28/02 1:31:05 PM 11/28:02 1:26:05 PM 5.00 Min(s) 11/28/02 1:31:05 PM

11/28/02 1:26:05 PM 5.00 Min(s)

] | | L — ]
eru [ 121)srul125] <=0 [ 122] 2,0l 125) oo [ 138] ru [ 115
el 98 |srill  99|4r [l 99 sl 101l 108]rL [ 112]
arL I 88

£ MouldLevel  -100 -
Wl
wll 78]

Mould Width 1377.82
11/28/02 1:31:05 P Legend

110
11/28/02 1:26:05 P 5.00 Min(s)
Selected 5 .0

] ] || || ] [
o [l 120] 200 123]a00 [ 129] < ol 128]s0fl 110]s ol 99 | —
105 4 [l 109) s [ 109)sL 95 | ‘

Lower Thermocouples

Deselected

Wl 96 [ 100] [l

East Broadface

X



Caster S.0.8.

Heat #

14026

1

Main Screen

DOFASCO

Slab 1D # Mo Data

Stabili by Indes 1

Stability Index 2

11/26/02 1:26:05 PM 5.00 Min(s) 12802 13105 P 11/28002 1:26:05 PM 5.00 Min(s) 11728002 1:31:05 PM
BFU. 121 5FU- 125|4FU . 122 SFU. 129 ZFU- 138 | 1FU . 115
BFL . 98 5FL. 99 | 4FL . 99 SFL. 101 | 2FL . 108 | 1FL 112
AFLL I 88
el LS Mould Level  -100 r
EL 1 e J\gw‘Ul 91
=l 9o [ | Mould Width 137762 | el 78]
11728/02 1:26:05 PM 500 Min(s) pr 1172812 13105 PM Legend
] [ . I [ L | |Selected p,
1LU 120 2LU 123|3LU 129| 4LU 128 | 5LU 110 | 6LU 99
B 120 B 129« o[l 128] B 9] —
1LL l 96 | 2LL 100 3L i 105 4LL. 109 | 5LL 109 | 6LL . 95 123

4LLL

100

_enter Broadface

Deselected

West Broadface




CC2 Mould Thermal Contour Map

Lot L2 LUz Lua LUs LUE Wwoeszt ME L FU1 FUZ2 FU3 FU4 FUS FUE Eazt MF EU
— W
= 1 -
/\ s V/ S
_j'/l} ::' p A "x\
r‘”’rf/ N
Upper Thermocouples
LLT LLZ LL3 LL4 LLS LLE Wiest ME WL FL1 FLZ FL3 FL4 FLS FLE East MNF EL
ﬁ? 33

S

Lower Thermocouples



Caster §.0.5.

Heat #

140261

Main Screen

Example

Slab 1D # Mo Data

DOFASCO

Audio Alarm

Tag

LS

Quic

Trend Menu

-0.1702 Speed 110 Stopper RP 654 E Marrow Taper 683 W Narrow Taper 6 31

11/28/02 1:26:15 PM

5.00 Min(s)

11/26/02 1:31:15 PM

]

]

[ [ ||
oru [ 12150l 125)aF0 [ 123)2Fu [l

125] 2ru[l 120] Full

101

BFL .

98 | 5FL.

99 | 4FL |.

g9 |3FL.

101] r [ 114] F [l

103]

-50

Mould Level -100 o
w85
110 Mould Width 1377.82 s
11/28/02 1:26:15 Piv 5.00 Min(s) 11/28/02 1:31:15 P Legend
1 [ || [ | [ ] ] Selected a0
ol 120] o 123500 [ 129w 120]sul] o5 e[l 93]
96 oL 100] s [ 105]af] 114]s [ toofe I 8] E ‘

1LL.

Deselected

CC2 Mould Thermal Contour Map

LUT LUZ LU3 LU4 LUS LUE

Upper Thermocouples

LLZ LL3 LL4 LLE LLE FL1 FLZ FL3 FL4 FL5 FLE

Lower Thermocouples

X . .



Caster S O.S. Heat# 140261 Main Screen Slab ID # Mo Data DOFASCO

Tag Selection Tag Status Quick View Trend Menu

Audio Alarm Feedback

Grade Mo Data Cast Length 1137 .24 SEMDepth -0.1702 Speed 110 Stopper BF 624 E Marrow Taper 6.58 YW MNarrow Taper £.91

Stability Index 1 Stability Index 2

0 . . . . .
11/28/02 1:26:15 PM 5.00 Min(s) 11/28/02 1:31:15 PM
[ ] [ ] || || [ ] [ ]
GFL 121 5FLJ- 125|4FU . 123 SFU. 125 ZFU. 120 | 1FL . 101
BFL . 98 5FL. 99 | 4FL . 99 3FL. 101 | 2FL . 114 | 1FL . 103
AFLL I 88
| MouldLevel  -100 r
sufll  108]| wul| 85
8 ) e . ~ Mould Width ~ 1377.82 . | vl 7s)
11/28/02 1-26:15 PM 5 00 Min(s) T1/28/02 13115 PM Legend
|_| |_| |_| Selected Active
1L 120 2LU 5L 95 [6LU 93
B 120 B osjovll 93] v
1LL . 96 | 2LL aLL . 100 6LL I 88 123
Deselected

West Broadface

East Broadface



CC2 Mould Thermal Contour Map

LU LUz LUz Lud4 LUs LUE Wwiest MF WLl FU1 FUZ FU3 FU4 FUS FUE Eazt MF EU

- 76 -

(

N\
/
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Upper Thermocouples

LL1 LLZ2 LL3 LL4 LL5 LLE “whest MF Wil F FLZ FL3 FL4 FLS FLE Eazt MF EL

P 33
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W
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Example

Caster 5.0.8. Heat# 140261 Main Screen Slab 10 # No Data DOFASCO CC2 Mould Thermal Contour Map

LU1 LU2 LU3 LU4 LUS LUG st MF FU1 FU2 FU3 FU4 FUS FUB

Audio Alarm

-0.1702 Speed 110 StopperRP 249 E MNarrow Taper 8.88 W Narrow Taper 691

236 |

11/28/02 1:26:24 PM .00 Minis) 11/28/02 1:31:24 FM 11/28/02 1:26:24 PM 5.00 Min(s) 11/28/02 1:31:24 PM
1 [ || || [ [
eru [ 121])srul125]4ru [ 119]srul 125] 2,0l 1o2]wrull 90 ]

6FL . 99 |5FL. 99 ‘4FL [l 99 | 3FL. 101 | 2FLI. 106‘ 1FL l 92 | LL2 LL3 LL4 LLS LLE k k FL1 FL2 FL3 FL4 FLS FLE

Zein
. = Mould Level -150 -
culltos]} will__80]
EL 110 Mould Width  1377.82 s
[11/28/02 1:26:24 Pid 5.00 Min(s) 1172802 1:3124 P Legend

| — - ] — Selected ;..o

w119 2u 12]sw [l 128] 40l 98 Jsul 86 el 86 | -

8 EETEES EEITES EETOE™ BT EEEIES 123

4LLL Deselected

Lower Thermocouples
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CasterSOS Heat# 140261 Main Screen Slab 1D # Mo Data DOFASCO

Audio Alarm F Tag Status Cluick View Trend Menu

Grade Mo Data CastLength 113740 SEN Depth -01702 Speed 1.10 StopperBERP 249 E Marrow Taper 683 WY MNarrow Taper 6.91

Stability Index 1 . Stability Index 2

u11fzﬂmz1':zﬁ:24 PM 5.00 Min(s) “MZB0Z 13121 PM V2802 12624 PM 5.00 Min(s) 11728002 1:31:24 PM
6FU 121]srU 12540 [ 119]3rul 125])2ruf 102]|iFul 90
4FLL ] 88
a0

N Mould Level  -150
ol 108]|

EL 90

110 Mould Width 1377.82
11/28/02 1:26:24 PM £.00 Min(s) 1282 1.3 TSl Legend

- - [ | [ ] Selected Active
ALU 128 4LU a8 |sLU 86 | 6LU
B 123 B ssfovll 86
3LL . 100| 4LL 111 | 5LL GLL I 82 123

4LLL 101

e

Deselected

_enter Broadface Wiest Broadface



CC2 Mould Thermal Contour Map

LU1 LU2 LUz U4 LUEs LUE Woest MFE Wil FU1 FU2 FU3 FU4 FUS FUE East HF EU
[
= |31

) ]
< D/ﬁ
Upper Thermocouples
LL1 LLZ LL3 LL4 LLS LLE Whest MF WL FL1 FLZ FL3 FL4 FLE FLE Eazt HF EL
33

_d

Lower Thermocouples




Agenda

* Introduction
. Caster SOS™ and New Requirements

 System Enhancements

. Visualization

: Expandeé, Monitoring

- Historical Support Utilities
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Transient Caster Monit

 Start cast
* SEN change
* Tundish fly
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Start Cast Monitoring

: .‘.‘\ -1.
| I
A

* Purpose: provide the operator with on-line
monitoring of the start cast operation giving them
a continuous indication of start cast stability

AUTOMATION « TECHNOLOGY




Nature of Batch/Start-up
Processes

 Inherent characteristics in process data of batch or
start-up processes

. Dynamic (non-stationary)
. Auto-correlated

. In a finite duration
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Continuous | [\

Caster
Process

Data Acquisition
Module

/N
V4

Process State
Determination

Run-time
Operation
Monitoring

Start-up
Monitoring

Monitoring Module

Model
Process Development
Historical Module
Database

Standard PCA
Models

Model Set




Start Cast Monitoring

Caster SOS SPE Value 0.307304 Custom Trend HT Yalue 0.13825

DOFASCO

Trend Menu

hWlain Screen SFPE Influences HT Influences election Tag Status Ciuichk Wiew

Custaorm Trend Go Back o Faorward Time Range lEve Edit Trend

1.1 200 200 40000 200
o

H.5

.6

-
-

4052003 3:35:00 Phd 10.00 Min(s) 402003 3:45:00 P
® CC2 Casting Speed

< CCZ2 Loose Upper 4 TC

*+ CC2 Loose Lower 4 TC

< 002 Heat Transfer Fixed Si

o C2 Fixed Lower B TC

¢ FI-SCCASTSRPD
098204
rrdrmin

2 TIFSCLUPR4
125.44
C

+ TI-SCLLWRA
110,13
(o

& AD-SCHTRAMF
14628
kcalfm™2

o T-=CFLYWRE
102,
C



Caster S.0.5.

SPE Value 0.307304

Custom Trend HT Value 0.13825

DOFASCO

Main Screen SPE Influences

HT Influences

Tag Selection Tag Status

Cuick View

Trend Menu

Custam Trend =0 Back o Forward

1.1 200 200 40000 200
H

Time Range

Cast Speed

L.g

H.B

L1

S SELI_I:?DDD s

411072003 3:35:00 P

& CC2 Casting Speed

o CC2 Loose Upper 4 TC
*CC2 Loose Lower 4 TC

< CC2 Heat Transfer Fixed Si

10.00 Min(s)

O CC2 Fixed Lower B TC

4/10/2003 3-45:00 F'MI

# F-SCCASTERD
0.93204
mfmin

o TFSCLUFRS
12644
C

+ T-SCLLWRA
11013
C

& AD-SCHTRAMF
14628
kalfm

o T-SCFLWRE
102.
C



Case Study #2

» System 1n background testing
» System alarms at the end of start cast

* Mould thermocouples abnormally e
inverted at end of start cast (abnormal) ==

 Could have lead to start cast breakout

A



Caster 5.0.5. State: @ Main Screen Heast# 142288 siabn#nonata DOFASCO

Feedback

Audio Alarm

Tag Selection Tag Status Quick View

Trend Menu
000  SEM Depth -D.’l?’l(@peed 0.00 SpopperBFP 453 E MNarrow Taper 8.07 W Narrow Taper 8.07
v

Grade Mo Data Cast Length

=W tability Index 1 Mo Data W Stability Index 2 Mo Data
1 1
ng— — — —— 11
0.6 0.6
0.4 0.4
0.2 0.2
0 , . . . 0 , . . .
3/5/03 12:47:00 PM 5.00 Min(s) 3/5/03 12:52:00 PM 3/5/03 12:47:00 PM 3.00 Min(s) 3//03 12:32:00 PM
[ [ [ | [ [
GFLU 40 |5FU 41 [4FU 42 |3FU 42 |2FU 41 | 1FU 39
BFL 46 | SFL 45 | 4FL 42 | 3FL 45 | 2FL 50 | 1FL 48
AFLL 47
r B Mould Level 21 M
EU 39 100 WL 38
EL WL
41 110 Mould Width  1609.81 47
3503 12:47:00 PM £.00 Min(s) 3503 12:52:00 PM Legend
[ [ e I [ [ Selected 5 . o
1L 39 |Z2LU 41 [ 3LU 41 |4LU 43 |5LU 42 |6LU 39
123
1LL 43 | 2LL 45 | 3L 49 | 4LL 45 | 5LL 46 | 6LL 45 173
4LLL a3 Deselected

Marrowface

East Broadface

Center Broadface

Wast Broadface

[] arro '|,."'-,|'f ace



Caster 5.0.85. State: CPreStartup O Main Screen  Hea# 142269 sabin#nodaa DOFASCO

Audio Alarm Feadback ac tion Ciuick Wiew Trend Menu
Grade Mo Data Cast Length
W Stability Index 1 Stability Indlex 2 No Data
1
- -k - - - - — o8 .
0.6 0.6
0.4 0.4
0.2 0.2
I] I I 1 1 1 1 1 1 1 1
3/5/03 12:47:25 PM 5.00 Min(s) 3/5/03 12:52:25 PM 3503 12:47:25 PM 3.00 Min(s) 3/5/03 12:32:25 PM
L] [ | L [ [
BFL 40 |5FU 41 |4FU 42 |3FU 43 |[ZFU 41 | 1FU 39
BFL 49 | SFL 47 |4FL 45 | 3FL 48 | 2FL 50 | 1FL 21 |
AFLL 51 |
r B Mould Level 21 r
ELU 39 100 Wil 38
EL WYL
40 110 Mould Width  1609.81 43
/503 12:47:25 FM 5.00 Min(s) 3503 12:52:25 PM Legend
] - N I - [ |Selected e
LU 39 |ZLU 42 |3LU 42 | 4L 42 |5LU 42 [6LU 39
123
1LL 44 | 2LL 47 | 3L 92 | 4LL 21 | 5LL 48 | BLL 45 123
4LLLI 63 Deselected

Marrowface East Broadface

Center Broadface Wiast Broadface

Marrowface



Caster $.0.8.  State: Startup Main Screen Hea# 142269 siabin#nenaa DOFASCO

Quick Wiew Trend Menu

Audio Alarm Feedback Tag Selection Tag Status

Grade Mo Data CastlLength 287 SEN Depth -D.’l?@peed D.BQtopper RF 636 E Marrow Taper 8.07 W Narrow Taper 8.07

1-12 :E;;'a bility Index 1 Stability Index 2
08— | fHpgdl——
0.6
0.4
0.2
0 . . . . .
34503 12:53:00 PM 5.00 Minis) 34503 12:58:00 PM
[ ] [ ] | || [ ] [ ]
srUl 98 [srull  104]4ru [ 108]3FU 105 | 2FU 105 5
BFL. 107 5FL. 101 | 4FL . 115 SFL. 99 1FL . 08 |
I G Mould Level 150 ‘ r
Ul 02| Wi e2]
sl o7 B . Mould Width 160981 . vl 0]
3503 12:53:00 P 5.00 Min(s) 3503 12:58:60 P Legend
|_| |_| - |_| |_| Selected Active
Il 99 2L 100 aull 110]50 98 |eLu ' —
L@l 106 AL 105 sl 99 |l 98 ]eLL | BEE 123

Deselected

West Broadface

East Broadface




Caster 5.0.5.

Stahility Index 1 1.73

Stability Index 1

Stability Index 2

0.58

DOFASCC

hWain Screen

Stability Index 1

stability Index 2

Tag Status

Tag Selection

Quick View

Trend Menu

Stability Index 1 Alarm Top & Stability Index 1 Heat Removal
12 1.73 (1)Fixed Face Temp Diff 6 [ ] Loose
—_— (2)Mold Osci Stroke |:| Fived
3)Loose Upper4 TC
#)boose Lo e
(4)Mould Delta Temp East | | —
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Performance Monitor of
Process Alarms T

* Purpose: Analysis tool that can be used to
statistically analyze PI data
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Performance Monitor of
Process Alarms

Features

 User selects PI tags, start/end time/interval
for the investigation

* Advanced condition based data retrieving
and analysis (complex queries can be setup
witli and/or logic operators)

» Develops generic report

* Analysis can be scheduled to run
periodically: -




Performance Monitor of
Process Alarms

Constraint G

Configuration

f

Archive Data Retrieval itatilstic_al CI
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Example 3

=+ Performance Monitor of Process Alarm
File Run Report Data  Windows Help

L+ Data Acquisition x|

Search Critena

Pl Server |pasosccZsv ﬂ Connect ... Al Server:l,ﬁ,LL COMMECTED ﬂ Cannections

Axailable Tags Selected Tags

FI-SCCASTSPD
LI-SCMLDWID
&0-5CHT2
&0-5C5PE

Tag Mazk: ||‘i-s.:;x Search

D ezcriptor: |

Ft Source: |*

W alue: [

Select &l

Search Results

WwpazozococZewhFI-SCCASTSPD CC2 Castin
Start Ti A YWwpazozococZewhFI-SCMLCHGSPD CC2 kold L
SILTImES]3/1/2003 00:00:00 \pasosco2evivFl-SChwFEN CC2 Mol

End Ti - WwpasoscodsvihFl-S W FR CCZ Mald
nd Time [4/1/2003 00:00:00 \\pasnsce2ayrFl-SOMwFLW CC2 Mald
g [ | _ WhpazosoodsvihFl-SCw P CCZ Mald

ample Interval [sec.) |6 \\pasnscoZsviiFI-GCT CARFL CC2 Tund:
YWwpazozocoZevhFlI-SCwWCSPDE CC2 kold
oK | e | \\pasosccZsvibFl-SCWCSPDW CC2 Mold [

<] | [

Ligt Count: Fercent
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Example 3

= Performance Monitor of Process Alarm

File Fun Report Data Windows Help

i'EI-AIarm Assessment

l Alarms ] Advanced Alarm ]

v Require congtraint definition

T agharme

Felatian

Farameter B

|
|
Farameter |
|

Conztraint Poal AND ‘ OF | DEL |

AMD: FI-SCCASTSPD =4 A=0.700 B=0
AMD: LI-SCMLDWAD =4 AND <B A=1.000 B=1.2¢

Save Project ... Cancel
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Performance Monitor of
Process Alarms

erformance Monitor of Process Alarm

File Run Report Data ‘Windows Help

=¥ Alarm Assessment
Constraints  Alarms l.ﬂ.dvanced .ﬁ.larm]

[v Require alarm threzhold definition

Tagname so-scspe 7 < |[E
Type |I:Ine-3i|:|e ﬂ
Alarm Lirvit 0.99

“wfarr Lirit 0.79
HI Prob. % 1

HI Prob.win |5

Set | Set to Al

Pleaze define two-gide alarm limitz [HIALO) or one-side
alarrn lirnits [AlarmM arn) for each selected tag. The
Probability % iz a user-zpecified walue far cantral limit
calculation. Click Confirm button after you finish for
each tagname.

Save Project ... Cancel
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Performance Monitor of
Process Alarms

=+ PMPA Progress:31 %

lBJ Retrieve the archive data from specified databaze server.

Diata retrieving .. LI-SCMLDYWAD [2 of 4]
ANRNNEENENER




C2 HTZ Statlstas

0 4/1/2003 00:00:00 D
&

condf

3,/1/2002 00:00:00

i

Tag name:
Time period:
sample interval:
Mumber of samples:
Constraint:
MO -

446401

4=0,700  B=0

FI-SCCASTSRPD =A,

AND LI-SCMLDWID »A ApD <B A=1, 000
Mumber id samples: 102869
Percentage of wvalid Sampres: g
Data statistics:

EET std min max unit:

0,20 0.13 0,00 3.688

Q-2 0% 20~40% 40-80% 6A0-~-80% B0-100%

102507 341 15 4 2
Thresholds:

TYPE = one-side  HI = 0.9% LO = 0,79

critical Limits:
HI Prob.wrn% = & HI Prob.% =1
UZLwarn = 0.4373037 JZL = 0,4373037

For alarm Limit ...

Mumber of alarms: 17
Percentage of alarming time( 0. 02%
Alarm duration statistics:

EET std min max unit: sec.
25.76 40,01 G, 00 144,00
Q-2 0% 20~-40% 40~-00% A0~-80% S0-100%
14 1 4] 1 1
alarm interval statistics:
EET std min max unit: sec.
142627, 50 1581681, 30 G, 00 543860, 00
Q-2 0% 20~-40% 40~-00% A0~-80% S0-100%
10 1 1 3 -
Alarm 1ist:
Alarm Time End Time
1 03/001,/2003 15:17:42 030172003 15:18:00
03,/01/2003 21:57:18 03/01,/2005 21:57:24
3 03,/02/2003 14:28:00 030272003 14:28:24
4 03/03,/2003 18:53:42 0303 ,/2005 18:53:54
5 03082003 18:458:30 030872003 18:49:06
3] 03/12/2003 14:45:00 03/12,/2003 14:46:068
7 03/16,/2003 09:27:42 03162003 09:27:54
2] 03222003 16:28:54 032272003 16:29:06
e 03252003 18:04:48 032572005 18:07:12
10 03/25,/2003 19:16:12 032572003 19:16:18
11 03,/25/2003 19:16:54 032572003 19:17:00
03,/25,/2003 19:17:24 03,/25/2003 19:17:30
03/25/2003 19:17:358 032572003 19:17:42
03,/25/2003 : 48 032572003 19:18:00
: 24 032572003 19:18:36
24 032572003 19:21:18
03 /28,20 (0 032872003 01:19:06 1584262




Performance Monitor of

Process Alarms
Benefits

 Other tools (E.g. Data link for Excel)
limited by the amount of data that can
be analyzed at once

 Enables what/if scenarios to be
performed in seconds

* Support the momtormg system
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Agenda

* Introduction
. Caster SOS and New Requirements

» System Enhancements

- Visualization
- EXpanded Monitoring
- Historical Support Utilities

b Yo S0
LA AN A ot
L Gy S0
¢ hiy S P o St
1 ‘

e Summary



Enhancing the SOS system
with PI

» Improved data visualization in real
time

« HMI for transient monitoring

» Supporting tools for historical data
analysis

-----




Caster SOS™

Opportunities
Caster Stability/Quality Prediction/Breakout Avoidance
Process Data DAT Solution
Temperatures

Cooling Water Data
StoEBer Rod Position

Heat Transfer
—

Negative Strip Time

B Etc.
== Action <«—— Information
Automatically Slow Cast Speed Alarms and Warnings through 2 Stability Indices
Automatically Disposition Product Shtou. Top 5 Influences to the Problem

Strand Operator Slows Down Cast Speed j , Vq . Trending of Data
: = il _‘;'5:-4\.-_- 3
Operator Deselects Faulty Signal from the Model == Thermal Contour Map
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Process Monitoring

Framework

Opportunities
Quality/Throughput/Safety

Data

Process T T T DAY
————————————————————————— SO tioN
—

Action <— Information<J

e Not Just hmltedt caster momtormg
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Batch Anneal

Opportunities e
Consistent Heating "
Process Data DAT Solution
Temperatures

Fuel Rates

Coil Size

ReciEe :

Etc.
—

s
e
’:

5! “Action <———————m8— Tnformation
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Paper Machine
Opportunities

Sheetbreak Prevention

Process Data DAT Solution
Speeds

Drive Currents

—

Material ProEerties |

Tensions

—
Etc.
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Summary

Comprehensive
Monitoring Solution

Utilizes OSIsoft
technology

Internal Development
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) ? Real Solutions in Real-Time

Questions?

Vit Vaculik
vit_vaculik@dofasco.ca
905-548-7200 ext. 2992 =

Adam Smyth
adam_smyth@dofasco.ca
905-548-7200 ext. 3317

Web Site
http://dat.dofasco.ca




