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FEA Model Loads:

These are the actual loads applied to the FEA model.

These are the User Defined Loads translated to the

end of the nozzle and reported in global coordinates.

Forces( N ) Moments (N-m)

Load Case FX FY FZ MX MY MZ
OPER: 5602.0 7903.0 -5602.0 5002.0 7103.0 -5002.0

Solution Data

Maximum Solution Row Size = 2400

Number of Nodes = 16312

Number of Elements = 5416

Number of Solution Cases = il

Summation of Loads per Case

Case # FX FY Fz
1 -2827. 2864200. 0.
2 2775 2872103. -5600.
3 1001269. 0. 0.
4 0. 2 0.
5 (58 0. -1.
6 0. 0. 0.
7 -2827. 2864200 0.
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Highest Primary Stress Ratios
Header Next to Nozzle Weld

Pl
23
MPa

SPL Primary Membrane Load Case 1
192 Min Principle Stress = 0.
MPa Plot Reference:

1) Pl < SPL (SUS3,Membrane) Case 1
11%

1) P1 < SPL (SUS Membrane) Case 1
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Mf =0.93

Results of Nozzle Reinforcement Area Calculations: (cm?)
AVAILABLE, Al to A5

Area Required Ar 63.575| NA
Area in Shell 4 S NA
Area in Nozzle Wall A2 7.448 NA
Area in Inward Nozzle A3 0.000 NA
Area in Welds A41+R42+R43 1.000 NA
Area in Element A5 0.000 NA

Area in Hub + Bevel a8 48 6 NA
TOTAL AREA AVAILABLE Atot 58.060 NA
Vessel Stress Summation Comparison (N./mm?):

S.I. Allowable

Stress

Pm (SUS) 123,31 128.25
Pm+P1 (SUS) 131.09 192.38
Pm+P1+Q (TOTAL) 161.03 384.75

NA
NA
NA
NA

NA

NA
NA
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Mf= 0.93
Results of Nozzle Reinforcement Area Calculations: (cm?)
AREA AVAILABLE, Al to A5

Area Required Ar 63.575 NA NA
Area in Shell Al 1.337 NA NA
Area in Nozzle Wall A2 7.814 NA NA
Area in Inward Nozzle A3 0.000 NA NA
Area in Welds A41+R42+R43 1.000 NA NA
Area in Element A5 0.000 NA NA
Area in Hub + Bevel A6 58.665 NA NA
TOTAL AREA AVAILABLE Atot 68.916 NA NA

Vessel Stress Summation Comparison (N./mm?):

Type of
Stress Int.

Pm (SUS) Passed
Pm+P1l (SUS) 131.09 Passed
Pm+P1+Q (TOQTAL) 161.03 Passed
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Table 5.3
Load Case Combinations and Allowable Stresses for an Elastic Analysis

Stress Assessment and Allowable Stress [Note (2)]

Range of
General Local Primary Range of Primary Plus
Primary Local Primary | Membrane Plus | Primary Plus | Secondary Plus
Membrane Membrane Bending Secondary Peak
Load Combinations [Note (1)] Py P, P, + P, P, +P, +Q P, +P,+Q+F

Design

(1) P+P.+D

(2) P+P,+D+L

(3) P+P,+D+L+T

(4) P+P.+D+5;

(5) 06D + (0.6W or 0.7E) [Note (3)]

(6) 2,P+P;+ D+ (0.6Wor0.7E) [Note (4)] s See Spe Not applicable

(7)  2,P+P;+D+075(L +T)+0.755; [Note (4)]

(8) 2,P+P;+D+0.75(0.6W or 0.7E) + 0.75L +
0.755; [Note (4)]

(9) Other design load combinations as defined in
the User's Design Specification

Operating

(10) P, +Ps, + D,

(11) ‘PO *PSa+Do’Lo
(12] PO*PSo"'Dn’Lo"'Tn k
(13) Po + Pso + Do + Ss

(14) Po + Pso + Dy + (0.6W or 0.7E)

" e [
(15) P, + Pg, + D, + 0.75(L, + T,) + 0.75S, Not applicable Ses 28, (see 5.5.1.4)
(16) P, +Ps, +D, +0.75(0.6W or 0.7E) + 0.75L, +

0.758;
(17) Other operating load combinations as defined

in the User’s Design Specification
Pressure Test
(18) Pr+Ps+D + 0.6W: I See 5.2.2.5 I Not applicable I See 5.2.2.5 I Not applicable

GENERAL NOTE: Loads listed herein shall be considered to act in the combinations described above; whichever produces the most unfavor-
able effect in the component being considered. Effects of one or more loads not acting shall be considered.

NOTES:

(1) The parameters used in the Load Combinations column are defined in Table 5.2.

(2) See Figure 5.1 for additional guidance on stress categories and limits on equivalent stress.

(3) This load combination addresses an overturning condition for foundation design. It does not apply to design of anchorage (if any) to the
foundation. Refer to ASCE/SEI 7, 2.4.1, Exception 2 for an additional reduction to W that may be applicable.

(4) The product of 2, P is used in lieu of the design pressure, P, for evaluation of P,,,, P;, and P, + P, stress assessments since it is unlikely the
occasional loads would occur at the same time as the maximum design pressure, P.
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Min Principal
Max Principal Stress Mid Principal Stress SUM
Element Stress
POS MID NEG POS MID NEG POS MID NEG POS MID NEG

9708348 76.1478 80.736 85.3319 31.7677 44.2653 56.7552 0 0 0 107.9155 125.0013 142.0871
9708349 79.0359 83.5971 88.1648 32.1105 44.2818 56.4467 0 0 0 111.1464 127.8789 144.6115
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Element Max Principal Stress Min Principal Stress SUM
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4430923 | 13.7399 | 36427 | 233533 0 0 0 -40.5642 -11.8806 -13.0418 -26.8243 -8.25638 103115
4430924 | 20.0%4 | 56 4606 | 43.3228 0 0 0 -10.8258 -18.0409 -35.7539 9.2706 8.4197 7.5689
4430925 | 67.6399 | oo 3gc8 | 63.3916 | 11.9026 | 0 0 0 -20.2502 -52.6628 79.5425 45.1356 10.7288
4430926 | 127.611 | 149 787 | 77.4695 | 149623 | 0 0 0 -18.8382 -54.1455 142.5733 82.9488 23.324
4430927 | 167.044 | 154326 | 81.9004 | 17.2359 | 0 0 0 -16.6312 -50.8808 184.2799 107.6948 31.1096
4430928 | 172.239 | 157 751 | 83.4024 | 207644 | 0 0 0 -14.1536 -49.2804 193.0134 113.5674 34122
4430929 | 14123 | 149449 | 79.9582 | 24.3854 | 0 0 0 -12.9273 -52.5306 165.6154 96.5217 27.4276
4430930 | 93.1474 | 844177 | 763133 | 24.5491 | o 0 0 -11.5565 -48.8975 117.6965 72.5562 27.4158
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Sensitivity Reduction of Silica Sensors Over Time
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Item Unit Value
Tg,in °C 542.22
my kg/s 494.87
CO2 % 3.17
H20 % 7.26
N2 % 75.76
02 % 13.8
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. Qut51de Inner diameter = Transferred = Longitudinal pitch
Section diameter :
(m) (m) pitch (m) (m)
HSH 0.051 0.045 0.108 0.135
HB 0.051 0.045 0.108 0.135
HEC2 0.038 0.032 0.089 0.111
HEC1 0.038 0.045 0.089 0.111
LSH 0.051 0.045 0.108 0.135
LB 0.051 0.045 0.108 0.135
LEC 0.038 0.033 0.089 0.111
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Number of fins per

Section meter Height (m) Thickness (m)
HSH 243.46 0.019 0.001
HB 0.051 0.019 0.001
HEC2 241.77 0.016 0.001
HEC1 250.35 0.016 0.001
LSH 199.21 0.019 0.001
LB 221.46 0.019 0.001
LEC 205.94 0.019 0.001
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Heat transfer surface cost (US$ per kg) Cec Cs CsH
Tubes and fines 421 421 8
Joints 8 8
Welding 2 2 -
Bending - - 5
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HP drum Pressure

(bar) 75 80 85 90 0/8 __
1 1 Xergetic...
Optggi“nr?fé'mh 2.5 2.2 2.14 2.1 oy eeer Encipetic..
NTUHS 3.692 3.731 3.68 3.627 g0/78
NTUHB 4.243 4347 4351 4354 So/77 L
NTUHE2 3.056 3.122 3.116 3.11 b
NTUHE1 1.964 2.021 2.029 2.037 =0/76 14
NTULS 12.41 12.26 11.86 115 20/75 ™.,
NTULB 2.419 2.478 2.479 2.481 20
NTULE 2.461 2.513 2.505 2.498 z0/74 1 e
X1 0.599 0.6006 0.6022 0.6038 S0/73 b e
X1 0.5824 | 0.5852 0.5874 0.5898 Som | e
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X2 0.05077 | 0.05268 @ 0.05457 0.05636 20/71
X2 0.317 0.3209 0.3253 0.3298 Eople v v v
T 1.83 1.83 1.83 1.83 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Thy 0.762 0.7683 0.7714 0.7741 Pinch Point (°C)
Tho 1.765 1.766 1.763 1.761
Tgq 0.5549 0.5549 0.5549 0.5549 Pinch Point (P=90 bar) — (53,51 63;L g (5jyl 63b ¥ JSis
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No data Dust (mg/Nm?3) 23.98 H20
397,039 Flow rate (Nm3/h)-6month/year 59.43 N2
396,000 flow rate(Nm3/h)-3month/year 0.00 CH4
<394000 flow rate(Nm3/h)-3month/year 0.00 C2+
-0.002 Pressure (barg) 1.32 02
0.01 Max. pressure (barg) 480 Molecular Weight, g/g - mol
420 Temperature (°C) -979 Enthalpy, Kcal/NCM
440 Max. Temperature (°C) 113.480 | HHV , Kcal/NCM
Not limited | Min. Temperature (°C) 0.000 LHV , Kcal/NCM
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Specification Composition (Volume %)
1,800,000 Capacity (DRI) (ton/year) 0.00 6(0)
64000 Natural Gas consumption rate (Nm?*/h) 15.26 CcOo2
Flue gas out of heat recovery system before gjector stack 0.00 H2
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HOW BLOCKCHAIN COULD MEND OUR
FRACTURED GLOBAL FOOD SUPPLY

Ever open up a pack of blueberries only to discover that mold has already set in? Better food safety and freshness
is just one benefit that can come from applying blockchain technology to the global food industry. By creating a
decentralized ledger that records transactions in a global network, IBM Food Trust can be used to help participants
find new ways to reduce food fraud, costly batch recalls and provide greater governance over the food ecosystem
that suffers from a lack of transparency.

MILLIONS

This helps ensure the origin and source OF PRODUCTS SOLD TO DATE

of foods so they can be traced back to HAVE PASSED THROUGH IBM
the contamination source in the event of FOOD TRUST

a recall. The ability to store proof of o

origin and compliance data helps

confirm that producers have been v

fully vetted and conform to a
set of standards.

Better access to up-to-date
permissioned information that's
endorsed by multiple parties increases
visibility into adverse conditions that
could impact food shipments in transit.

Maximizing freshness reduces the
amount of food that’s thrown away.
It also makes business operations
more efficient.

AN AVERAGE OF $10M, NOT NEEDED TO TRACE THE SOURCE OF
INCLUDING BRAND DAMAGE FOOD FROM 7 DAYS TO 2.2 SECONDS.
AND LOST SALES.

RECALLS COST FOOD COMPANIES I BLOCKCHAIN CAN REDUCE THE TIME

IBM (a5l (5920 (8,59aial ¥ o)leis JSib
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How Blockchain Helps

The entire ecosystem shares a single trusted source of information on the food system
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KOTTER's
8-STEP
MODEL

aﬁb

bwgi Leading Change Jio
Create

Establish a feeling of urgency of
hurriedness towards change.

Form

Develop a strategy to bring about
change.

E Enable

Build

Formulate a guiding coalition

Enlist

Communicate or put forth the vision
or strategy for change

m Generate

Empower employees for taking
action to incorporate changes

Sustain

Formulate and generate short-term
goals

m Institute

Capitalize of wins or gains in order to
produce bigger results

Incorporate new and better changes
in workplace culiure
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