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= The Shale Gale Is Blowing:

Plotting a Course That Avoids the Shoals and Rocks

David Bem, Ph.D.
Corporate Vice President of Research and Development

Mark Jones, Ph.D.

Executive External Strategy and Communications Fellow

The Dow Chemical Company

Dow.com/innovation Se ptember 25, 2013
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Global shale gas bésins, top reserve holders
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Bl Economic Impact of Shale Gas
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Oil and Gas Industry View

Production Processing Transmission Marketing

Downstream
(Hydrocarbon
Processing)

Upstream Midstream

Transportation Refining/Biofuel/Petrochem
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Midstream — Natural Gas

Gas Treatment Plant

Gas Processing Plant

Gathering System

Production
Wellhead
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Dry Gas Transmission and Storage

Product Delivery Pipeline

Product Delivery Pipeline

NGL Fractionation Plant

Market

Refinery
Chemical Plant
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The Business Impact of Abnormal Situations

Plant
Operating
Target

Plant Incidents Operational
or Abnormal Constraints
Situations

Days per Year

Plant
Capacity
Lirmut

< 60% DAy Pradvstan 2avel 95%. 100%

Unexpected Events can cost 3 — 8 % of Capacity

Honeywell 2013 HUG
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— The driver: information

Analytics drive the power of information

Optimization

Predictive modeling

Descriptive modeling

Ad hoc reports and
On Line Analytlcal

Processing
Standard
reports

Raw

(Iiata

What is
the best that
could happen?

What will happen?

The power of information

Why did it happen?
What happened?

Data - Information —» Knowledge -—% Intelligence

Chemical Processing. [Data Holds the Key |
(20064 10A)
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Lubrizol Corp - Growth thru acquisitions

and the Enterprise Agreement

Robert Low Sandy O’Dell
Systems Integrator Global IS Mgr - for Manufacturing
Lubrizol Corp and Maintenance

October 8th, 2009 Lubrizol Corp
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Empowering Busine

s in Real-time

General I Child Elements I Attributes I Ports ~Analyses |\c'ersion I 1240.00
o | > ‘ Name: IData Validation
] | = | &l | MName | Configuration | Schedule Backfilling | Description: I 1220.00
fsa  Aggregation 24h DailyAverage := TagAvg(... Day=5un, Mon,... .
@ feo Aggregation of Flows HourAverage := Taghvg(... Frequency=3600 LoEpETE 120000
Data Validation VolumeRateNotUpdating... Natural Analysis Type: & Expression " Rollup ( Event Frame Generation . 3 Y
115000 A
. L
viy'! A A A M Pl Raw
_I_I Evaluatel o | f ww J v V
1160.00 TOIP
MName Expression Value  Output Attribute Y T J \Jr I
——Lineal (Pl Raw)
VolumeRateNotUpdating Click to ma ® 1140.00
TagVal('Volume rate',ParseTime('Volume rate|Data Validation Not Updating Threshold')) ——Lineal (TOIIP)
i Click t 173 T T T T
LastArchiveValue Prewal('Volume rate’,'*") ick to ma| ® 112000 T
PreviastArchiveValue Prewal('Volume rate',PrevEvent('Volume rate','*')) Click to map ® @&
v i Click t o
LastarchiveValueTime 24%3600*Yearday (PrevEvent ("Volume rate’, '*'))+36@0%hour(PrevEvent( 'Volume rate’, '*')) +68%M =ucomep ® c’:\’
™
. . . 2 ;
PreviastarchivevalusTine 24*36@0*Yearday (PrevEvent ("Volume rate’,prevEvent(’Volume rate’,’'*")))+3600%hour(PrevEvent( s e ® Q'\ Qx
Click t
RateOfthange Abs(LastArchiveValue-PrevlastArchiveValue)/(LastArchiveValueTime - PrevliastArchiveValueTime =ucomep ®
HighLimitCheck "Volume rate|High Limit'*(1-'Volume rate|Buffer’)<'Volume rate’ Click to map ®
LowLimitCheck "Volume rate|Low Limit'*(1+'Volume rate|Buffer')>'Volume rate’ Click to map ®
StaleValustheck ‘Volume rate’ = VolumeRateNotUpdating s e ®
RatelfChangeCheck RateOfChange > 'Volume rate|Data Validation ROC Threshold’ Click to map ®
MissingValue BadVal('Volums rate') )
ReasonCode If MissingValue = "True" then 1 else (If HighLimitCheck = "True” then 3 else (If LowLimitCh Click to map by, PI Analytlcs :I 1Eﬁ
i Anotation for Volume Rate I -t s S~
HiriteReasontode if ReasonCode = @ then NoOutput() else ReasonCode B ® 4 / /\ / I I
VeligatedvolumeRats If ReasonCode = @ then "Volume rate' else NoOutput() Yolyme Rate Yalidated ® E-I-ﬁ @_E
- A S A
Add a new expression
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Specific energy consumption @w

P —

__--__---'-—-—-__
Initiative Initiative 2
Initiative 3

Maximum N~—

implementation
Best possible

energy consumption

P

Time

B Individual energy savings initiatives cannot sustain high
awareness level over time

B Total savings fall short of maximum potential, past lapses
cannot be compensated for

N

I Implement an Energy Efficiency Management system
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BDP, Targets Current Load
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40 60 80 100 % Load

Specific Energy Consumption [t Steam /t Product]
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All Area

[ Refinery

Jjoiler

Feed House

Starch Drying

Inbound

Steep House

Corn Qil
Mi

Utilities

Warehouse Waste Water
Unit TJ; Average of Percent Deviation
[ Conversion ][ Evaporator ]
| Filtration |
Asset
| A_s001 || A_s002
| A_5003 || a_s010
| A_s013 || a_s014
| A_6015 || a_s016
| A_s018 || a_s020
I — e _

StartTime

| 6/1/2014 7:17

| 6/1/2014 10:11

| 6/1/2014 12:26

| 6/1/2014 13:47

| 6/1/2014 19:00

e

Size

Large ][ Medium

][ Small

-150
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Example Bad Actor Report

Top 10 High
For the last 7 days

Energy Total to

Primary Energy Production Expected Energy Percent

Event name Start time End time element Unit Area Asset Total Total Ratio to Production  Deviation
P £ -Production-2014-06-27 04:11:49.4( 27-Jun-1404:11:49  27-Jun-14 09:35:07 P & Filtration ~ Refinery P 6032 0.74 -94.44 0.48 198%
3037-Production-2014-06-27 04:11:49.4( 27-Jun-1404:11:49  27-Jun-1409:35:07 3037 Filtration ~ Refinery A 6037 0.90 -113.77 0.65 177%
A 6 -Production-2014-06-27 04:11:49.4( 27-Jun-1404:11:43  27-Jun-1409:35:07 A ¢ Filtration ~ Refinery A 6020 0.51 -04.18 0.41 159%
y002B-Production-2014-06-27 04:11:49.¢ 27-Jun-1404:11:49  27-Jun-1409:35:07 _ 002B  Filtration  Refinery P 60028 243 -308.47 2.04 152%
A 6. .-Production-2014-06-27 04:11:49.4( 27-Jun-14 04:11:45  27-Jun-1409:35:07 A 6 Filtration ~ Refinery A 6033 1.09 -138.15 0.93 150%
. _B020-Production-2014-06-27 04:11:49.4( 27-Jun-14 04:11:49  27-Jun-1409:35:07 5020 Filtration ~ Refinery P 6020 1.10 -140.03 0.95 149%
P 6  Production-2014-06-27 04:11:49.4( 27-Jun-1404:11:49  27-Jun-14 09:35:07 P_& Filtration ~ Refinery P 6005 2.51 -318.35 2.21 145%
"12_1-Production-2014-06-27 04:11:49, 27-Jun-1404:11:49  27-Jun-1409:35:07 002 1 Filtration  Refinery F 6002 1 0.73 -93.11 0.66 143%
A 6L_ ?roduction-2014-06-27 04:11:49.4( 27-Jun-14 04:11:49  27-Jun-14 09:35:07 A & Filtration ~ Refinery A b013 0.14 -17.80 0.14 129%
/002 2-Production-2014-06-27 04:11:49. 27-Jun-1404:11:49  27-Jun-1409:35:07 002 2 Filtration  Refinery F 6002 2 0.22 -27.38 0.02 119%
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