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Background

S -

Education

» Chemical Engineer from Colorado School of Mines

Work Experience

» Magnesium Production - Process Engineer, 1.5 years

e Carbon Black - Plant Engineer to Process Control
Optimization, 7 years

» Ground Calcium Carbonate - Operations Manager, 1 year

PlantTriage and ExperTune Experience

» Carbon Black - Remote monitoring, tuning, and optimization,
1.5 years
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Remote Operation and Sup 0
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Control Systems

» Siemens APACS
* Honeywell TDC 3000
» Allen-Bradley PLC 5
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Minimum Knowledge Requirements for Remote
Monitoring and Optimization =

* Must understand the overall process and overall control
objectives very well

» Must have a working knowledge of the process and
control scheme at each facility

* Must understand the dynamics of the process very well
» Updated PIDs are very beneficial
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Advantages of Remote Acc

Centralize engineering knowledge and personnel
» One engineer can support multiple facilities
» Engineers are not located at possibly remote facilities

Reduced traveling for engineers and consultants
Immediate access for troubleshooting

Immediate access for tuning control loops that have
been modified or maintained

Live data can be used for training
Live data can be used for presentations and meetings
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Disadvantages of Remote Acc¢

Do not get to work with the people on a personal basis
» Takes time to develop relationships

» Communication is not as open

Do not get to view and inspect the process

» Cannot inspect the control loops

» Where valves and control valves are located

* Where the pressure taps and thermowells are located

Time zone differences
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Control Basics - Hysteresi_ﬁ?

I it Op Help -
21 @l sl el | 4l 7 3] ] 2 I;

Zoomed between 275.8 and 481.8

855

AN
FICT106.PY j v
7.937 . § e

GPM] /\f\f ¥ =

[valve and noise diagnosis & analysis
Options

% Hysteresis = c3 - p3*c2/p? = 6.8%
Transmitter span too large or valve

undersized? ﬁéﬂ 33'3“ lélﬂ déﬂ léﬂ dl‘iﬂ
50, Process gain = .16

7.84

Noise seems within acceptable levels.
Noise band = 28%

cz
FIC1106.C1
10
[] cz
c1
40555 300 370 340 560 360 60 a0 0 60
Time [seconds)
[Eoom in, average, or edit your data here.
Sstart|| | [ @& 49 @y || Sexpertune plantTrage -[..| BEExperTune off Line Analy.. | Bt 117
L INCORPORATED BUlld a stronger Automation Founaation

Control Basics - Hysteresis.
e i o) oo gle> 3 o) ‘ i
L IVLuﬂ1 s
- f e, AN -
| A9 AL N B & . , ol
VAN . =
\ il - \ A A -
\W e/ NN TN SR
ol W . 1 -
! LN AN [
WLYCRC
AA -
M w’”m F'/Wm‘ﬂ ™ KH:
\ // W\\\ \ / \\ /ﬂ -
% 7 5 Vi \ / N /
o el R ot -
= — -
Exp ermne -IECE gﬂc? 87 Stl%?gee:./\ﬁgﬂrggrf Egrg&itmn

8/5/09



Control Basics - Stiction.
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Opportunities Identified for Tlﬁ‘lingf’f'
and Optimization Ll

RAW MATERIALS EQUIPMENT
* Natural Gas + Bag Collectors
> Better Temperature Control > Better Water And Temperature Control
= Lower Gas Utilization On Dryers = Increase Life Of Bags
= Lower Gas Utilization On Furnace/Reactor
+ Overall — Flame Control * Heat Exchanger (HEX)
+ Air Preheat - HEX > Better Temperature Control
= Increase Life Of Furnace/Reactor
- Feedstock « Downtime Reduction; Material/Labor
Cost

> Better Temperature Control & Potential Increase In
Furnace/Reactor Temperature
= Yield Improvement - Air Preheat (HEX)

PRODUCT QUALITY OTHER MISCELLANEOUS
* Product Variability + Transition Time
> Better Overall Control Of Bead Additive To Water > Better Overall Control Of Temperatures And Water
Ratio, Temperatures, And Water Utilization Utilization
= Potential Increase In Revenue Due To Better = Production Time Increase (Downtime
Product Variability (Cpk) Reduction)
= Less Repoured Material = Less Repoured Material

* Tail Gas (Limited Potential - Boilers Capacity)
> Better Temperature Control
= Lower Tail Gas Utilization On Dryers
* Lower Electricity Cost; Increase Power
Generation Revenue
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Remote Optimization Financial R
Reactor A Reactor B
Before |After Before |After
Air Preheat, F 1325 1430 1350 1430
Oil Rate, Ib/hr 13550 14735| 12600f 13795
Production Increase from Oil Rate, Ib/hr 623 624
Production Increase from Oil Rate, % 7.91% 8.51%
Unit Production Increase from Oil Rate, % 8.20%
Production Increase Including Yield, Ib/hr 740 734
Production Increase Including Yield, % 9.39% 10.00%
Unit Production Increase Including Yield, % 9.69%
Energy Ratio, Btu Gas/Ib Oil 2600 2440 2440 2200
Decrease, % 6.56% 10.91%
Additional Margin without Yield Increase $1,019,581.87
Additional Margin With Yield Increase $1,204,549.32
: 2007 User Conference
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Remote Optimization Financial R'-

T

Reactor A Reactor B

Before |[After Before |[After
Air Preheat, F 1325 1430 1350 1430
Air to Oil ratio, MSCF Air / Ib Oil 0.0439| 0.0407( 0.0409| 0.0377
Production from Oil Rate, Same Yield, Ib/hr 7886 8510 7333 7957
Natural Gas Reduction, SCFH 697 646
Natural Gas Reduction, % 1.88% 2.01%
Unit Natural Gas Reduction, % 1.94%
Production from Oil Rate and Yield Increase, Ib/hr 8626 8067
Natural Gas Reduction, SCFH 817 749
Natural Gas Reduction, % 2.20% 2.33%
Unit Natural Gas Reduction, % 2.26%
Savings from Shutting Down without Yield Increase| $400,180.23
Savings from Shutting Down with Yield Increase $513,725.94
Savings by Reducing Rate without Yield Increase $94,558.75
Savings by Reducing Rate with Yield Increase $110,220.76
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Total Number of Loops In Plant Triage 190 Percentage
Loops Analyzed 54 28.4%
Loops Analyzed and Re-Tuned 55 28.9%
Valves With Problems 29 53.7%
Loops Unable to Tune Due to Process, Valwe, or Sensor Problems 12 6.3%
Loops Not in Operation During Tuning Period 0 0.0%
Loops Rarley Used (Startup); Unable to Tune 0 0.0%
Loops Complete (or Unable to Work on at This Time) 66 34.7%
Loops Remaining to Be Analyzed 124 65.3%
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Remote Troubleshooting
Temperature Profile for 14 Day Perio
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Remote Troubleshooting e T
Heat Exchanger Inlet Temperature Detailed A
During Grade Change
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Remote Troubleshooting Reso on

Recommendations
« Do NOT remove quench water from the reactors

< Install valves on the reactors in Facility A so that quench water does not
have to be shut off to perform grade changes as in Facility B

« Update procedures of Facility A to match those of Facility B

« Train all operators and supervisors on new procedures

Results of not Following Recommendations

« Heat exchanger overheated and was damaged

« Over one week of lost production to install spare heat exchanger and heat
up system

e Over $750,000 to repair damaged heat exchanger

« No spare heat exchanger while damaged one is repaired

« All recommendations were implemented on all reactors throughout the
company
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Summary

* Knowledge Requirements

» Must understand the overall process and overall control
objectives very well

» Must understand the dynamics of the process very well
» Advantages
» Centralize engineering knowledge and personnel
» Immediate access for troubleshooting
» Disadvantages
» Do not get to work with the people on a personal basis
» Do not get to view and inspect the process
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Questions?

Keep them short and simple and | will return
the favor!
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