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McDermott cautions that statements in this presentation which are forward-looking, and provide other than historical 

information, involve risks, contingencies and uncertainties that may impact actual results of operations.  These forward-looking

statements include, among other things, statements about anticipated cost and revenue synergies, accretion, best-in-class 

operations, opportunities to capture additional value from market trends, maintenance of a consistent customer approach to 

pricing, safety and transition issues, free cash flow, plans to de-lever and accretion.  Although we believe that the expectations 

reflected in those forward-looking statements are reasonable, we can give no assurance that those expectations will prove to 

have been correct. Those statements are made by using various underlying assumptions and are subject to numerous risks, 

contingencies and uncertainties, including, among others: the possibility that the expected synergies from the recently 

completed combination will not be realized, or will not be realized within the expected time period; difficulties related to the

integration of the two companies; disruption from the combination making it more difficult to maintain relationships with 

customers, employees, regulators or suppliers; the diversion of management time and attention related to integration matters;

adverse changes in the markets in which the company operates; the inability to execute on contracts in backlog successfully; 

changes in project design or schedules; the availability of qualified personnel; changes in the terms; scope or timing of 

contracts; contract cancellations; change orders and other modifications and actions by customers and other business 

counterparties; changes in industry norms; and adverse outcomes in legal or other dispute resolution proceedings.  If one or 

more of these risks materialize, or if underlying assumptions prove incorrect, actual results may vary materially from those 

expected.  You should not place undue reliance on forward-looking statements.  For a more complete discussion of these and 

other risk factors, please see the company’s most recent filings with the Securities and Exchange Commission, including its 

annual report on Form 10-K for the year ended December 31, 2017 and subsequent quarterly reports on Form 10-Q.  This 

presentation reflects the views of the company’s management as of the date hereof.  Except to the extent required by 

applicable law, the company undertakes no obligation to update or revise any forward-looking statement.

FORWARD LOOKING STATEMENT
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HISTORICAL BACKGROUND

IT ALL STARTED IN 1941
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JOHNSON & CLARK – ANALYTICAL CHEMISTRY 1947 ARTICLE

The procedure described in this paper for the determination

of olefinic unsaturation was developed in 1941 but publication

was held up because of wartime conditions.
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PODREBARAC & JUDZIS - ENERGY & FUELS 2007 ARTICLE
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HYDROGEN CONSUMPTION & HEAT BALANCE
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Summary:

The designer still needs some measure of aliphatic 

unsaturation that will aid in calculating the hydrogen uptake 

and heat release in the reactor when dealing with heavy 

gasoline. It should be clear that the Br # characterizes all of 

the reactive olefins in the cracked gasoline and helps 

prevent design errors.

PODREBARAC & JUDZIS - ENERGY & FUELS 2007 ARTICLE
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HYDROGEN CONSUMPTION & HEAT BALANCE

AND

OLEFIN CONTENT

WHAT’S THE DIFFERENCE?
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styrene

NOT ALL OLEFINS ARE CREATED EQUAL

1-hexene
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ASTM D1159 BROMINE NUMBER

ADVANTAGES & PROBLEMS
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• Measures all olefinic aspect of 

compounds

• Titration method is simple and 

inexpensive

• 5-minute analysis

Problems

• Reproducibility (R) is quite large

• May also react with sulfur, nitrogen 

and other non-olefinic compounds

• Not a direct measure of olefin content

ASTM D1159

Advantages
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Sample Lummus Technology Laboratory 1 Commercial Lab 1 Commercial Lab 2

Sample # 1 59 48 43 55

Sample # 2 49 35 36 43

Standard # 1

83 g/100g
82 77 n/a 76

Standard # 2

20 g/100g
18 n/a 20 17

BROMINE NUMBER ANALYSES FROM FOUR LABORATORIES

Standards are single olefin solution (cyclohexene)

Samples are light cat naphtha
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Sample R

Sample # 1 11

Sample # 2 10

Standard # 1 - 83 g/100g 16

Standard # 2 - 20 g/100g 6

ASTM D1159 REPRODUCIBILITY (R)

For sample with 90% distillation point under than 205°C, R = 0.72 . X0.70

The definition of R is the 

difference between two 

single and independent 

results obtained by different 

operators working in different 

laboratories on identical test 

material would, in the long 

run, exceed the following 

values only in one case in 

twenty.
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Sample Lummus Laboratory 1 Commercial Lab 1 Commercial Lab 2

Sample # 1 59  48 – 70 48  37 – 59 43  32 – 54 55  44 – 66

Sample # 2 49  39 – 59 35  25 – 45 36  26 – 46 43  33 – 53

Standard # 1 –

83 g/100g
82 66 – 98 77 61 - 93 N/A 76 60 – 92

Standard # 2 –

20 g/100g
18 12 – 24 N/A 20 14 – 26 17 11 – 23

POTENTIAL RANGE OF RESULTS

Standards are single olefin solution (cyclohexene)

Samples are light cat naphtha
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HYDROGEN CONSUMPTION & HEAT BALANCE
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WHY GC-VUV?

MORE THAN DETAILED HYDROCARBON ANALYSIS
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ASTM D8071 – IS THAT THE ANSWER?

NOT YET, BUT THERE IS DEFINITELY HOPE
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Olefins

Sample Point Cut Boiling Range Bromine # VUV DHA

Sample # 1 Cut 1 101 - 192 51 23.6143 18.9116

Sample # 1 Cut 2 142 - 233 45 25.3726 19.8069

Sample # 1 Cut 3 151 - 264 41 18.3403 13.8049

Sample # 1 Cut 4 199 - 308 27 8.8164 2.9915

Sample # 1 Cut 5 232 - 377 9 2.7974 1.0596

Sample # 1 Cut 6 341 - 480 2 0.3545 1.301

Sample # 1 Original 108 - 455 28 12.077

Sample # 1 Recombined 112 - 455 27 9.6774 10.6438
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Olefins

Sample Point Cut Boiling Range Bromine # VUV DHA

Sample # 2 Cut 1 40 - 167 96 43.51 44.7069

Sample # 2 Cut 2 89 - 196 84 42.1557 37.8668

Sample # 2 Cut 3 95 - 249 74 37.8176 26.75414

Sample # 2 Cut 4 145 - 300 54 20.8984 8.23033

Sample # 2 Cut 5 279 - 456 21 5.4642 1.4851

Sample # 2 Full 21 - 449 59.9 29.5737 23.8147
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Olefins

Sample Point Cut Boiling Range Bromine # VUV DHA

Sample # 3 Cut 1 102 - 190 39 20.4989 17.00684

Sample # 3 Cut 2 142 - 233 46 23.5567 18.11526

Sample # 3 Cut 3 162 - 265 39 16.7215 8.14864

Sample # 3 Cut 4 195 - 309 27 8.3037 3.06839

Sample # 3 Cut 5 235 - 375 9 2.1719 1.09797

Sample # 3 Cut 6 341 - 475 2 0.4109

Sample # 3 Original 124 - 455 25 10.5548

Sample # 3 Recombined 138 - 452 26 8.1839 30.4887
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Olefins

Sample Point Cut Boiling Range Bromine # VUV DHA

Sample # 4 Cut 1 90 - 191 55 26.0178 24.9848

Sample # 4 Cut 2 113 - 195 49 25.7061 22.7942

Sample # 4 Cut 3 143 - 213 59 31.0208 25.6188

Sample # 4 Cut 4 145 - 237 43 21.3002 14.902

Sample # 4 Cut 5 164 - 255 43 20.5848 13.7579

Sample # 4 Cut 6 196 - 280 39 16.428 7.2791

Sample # 4 Cut 7 206 - 300 34 11.6672 5.5003

Sample # 4 Cut 8 234 - 330 18 5.7524 2.6686

Sample # 4 Cut 9 255 - 360 13 3.0771 1.3232

Sample # 4 Cut 10 334 - 475 6 0.8121 0.6187

Sample # 4 Original 95 - 454 32 14.0856 10.2625

Sample # 4 Recombined 102 - 446 34 15.1862 10.6729
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Olefins

Sample Point Cut Boiling Range Bromine # VUV DHA

Sample # 3 Full 99 - 450 35.9 16.5151 14.0709

Sample # 4 Full 108 - 462 46.5 21.346 15.265

Sample # 4 Full 107 - 461 46.4 23.2229 15.3367

Sample # 5 Full 117 - 462 34.5 16.2702 11.436

Sample # 5 Full 115 - 460 35.4 15.9458 11.6975

Sample # 6 Full 276- 627 50.1 23.6636 17.8109

Sample # 7 Full 21 - 185 80.5 44.1892 39.102

Sample # 8 Full 99 - 450 9.4 0.9277 1.2675
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THE ALL IMPORTANT GRAPH
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CURVE-METHODS and THE MESSAGE THEY SEND

www.xkcd.com
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CURVE-METHODS and THE MESSAGE THEY SEND

www.xkcd.com
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VUV vs DHA vs Bromine Number
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GC-VUV – WHAT’S NEXT?

BIGGER, BETTER, FASTER

I HOPE SO!
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• Determine classes vs compounds

• Determine olefinic aromatic

• Determine diolefins

• Determine many others

• Fast method

What I’d like to see

• Even more accurate olefin 

determination

• Automate the determination of class 

in addition to compounds

• Calculate bromine number & octane

• Cross-check samples with other 

laboratories

BIGGER, BETTER, FASTER – WHAT IS NEEDED?

Advantages
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