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Engineering Services



STS Crane Procurement

'Needs' nent - Man
Specifications =~ . Commissioning il
Bid Packages Testing
Bid Evaluations =
Design Review &= =}/

20f21




Other Container Cranes
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Specialty Cranes
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Floating Cranes

‘_ _‘Left Coast Lifter-
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Dry Bulk Handling Equipment

Grab Bucket, Loaders, Unloaders, tcker/ReIaimers
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Liquid Bulk Equipment
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Mobile
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Equipment Modifications

Raise and Extend " |
Modernization : _
Uprate | ’ *

[PREGANARY
T FoR

o=== DCtoAC

Drive and
- Control Upgrades

PRELIMINARY
NOT FOR CONSTRUCTION |
11/8/13 3
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Concept Development & Design

APMT FastNet Concept
Liftech
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Concept Development & Design
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Concept Development & DeS|gn

Concept
Validation

YICT DHT40

[iftech
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Specialty Equipment

Rugged
Designs

Proven
Components

3D Models
Detailed Parts

Liftech
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Electrical Infrastructure

Power Demand Studiesm
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00

Power Factor

3000r —— Electrical Demand
- 35007 |—— Power Factor

Regenerative Power Handling
Circuit Protection Coordination
Switchgear and Transformers
Electrical Noise Mitigation




Electrical Power Systems

| | ’ﬁ/@g, ~¥2MW Diesel Genset Backup Power Plant -
S ,gg &= Complete Electrical & Mechanical Design’
= ~~Full 3D Modeling with Conduit Routing -

- tematic Fail-Over and Automated Fueling

[iftech
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Emission Reduction Conversions

Zero Emission Studies
Power Demand Modeling
Diesel Hybrid Conversions
Battery Electric Systems
Charging Systems

H, Fuel Cells & Storage

Alternatives Investigation
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Failure Analysis

1 PARAMETERS
1.1 COORDINATE SYSTEM

+X Direction, Trolley Toward Water
+¥ Direction, Gantry to Operator's Left
+Z Direction, Hoist Upward

1.2 PERFORMANCE PARAMETERS

Number of hours of mechanical £, .= 25000hr

components

Number of moves per hour Fmowes = 60 + hr

(double move duty cycle)

Number of eycles required NA 2= Ly Frves REF: Spec Table 3.1 VA = 1500000
1.3 HEADBLOCK PARAMETERS

Longitudinal distance 5= S436mm REF: As Buil

between twistlocks

Lateral distance b= T62mm REF: As Built

between twistlocks

Weight of headblock HE:= 6547hg REF: As Buil HE= 65t

Headblock micro motion (x.y) Epgi= (0 6) in  REF:Spec3847 '-uu' = (0 1524)ymm

1.4 LOAD PARAMETERS

Lateral loading (LATT) and wind loading (WLO) are ignored, as their effects on the load of the twistiock are small

Mechanism  Cxsmples inLoad  FEM Cases FEMCase  Overlosd Fatigue _FEm

Path 180 I Classification

Headblock  SheavePins,Spreader 1S+ LLE+LATT + L = +LATT + ]
Comnecnonsa wio s =
Turstocks
Table 3.2t Mechanical Load Combinations

Lifting system REF: Spec 16.16 5= 1051
Lifted load L= SOLT REF: Spec 16.13 L= s08t
Ecoentric lified load, 40ft LLE o= 40LT REF: Spec 16.14 LLE = 4061
Eccentric lifted load, twin 20ft LLE 3= 25LT REF: Spec 1.6.14 LLE;5=2541

222 Twistiock Calculation R3.xmed

Distanes from CL to applied forca LF,

EF: Spec 16,14 Eg = (229 1219)mm

Spec 16.30
s Egy' = (229 610)mm

5.005

5% STL = 12041
1155.6mm

1.6.29 and the motor torque per lead line, taken
drum, multiplied by 8 lines at the headblock

s

EPMC SUB NO: Vealog SN = 1601
(G #42 "Calculation for Snag Device”

LEM. T2.141.2, 1500000 cycles = Class BT
T.2.1.4.4., Spectrum class = Class P2

rom E6 above

[World Guide ta Equivalent
hnd Steals” 4th ed. Page
Ehina - 42CrMo”

k- Sample Twistiock

Machinery's Handbook 27th Ed
8 & 1789 Fig. 3

Peterson. Stress Concentration Factors. kg = 2.7
6 "Boll and Nut."

EF: Solid Model. Appendix A

EF- Solid Mode!, Appendix A

REF: S

lid Model, Appendix A LF

Overload| Fatigue

N L.

158.6

FATIGUE

dblock. Conseque
ile loading.

FT INTERFACE

ntly, the

load*} o

1080.0] 1080.0

se Over [Fatigue Fatigue Fatigue

©  Comb**

10800 -

1616 933 0.48
58.6 326 0.25
1842 3316 -
2.76 2.86 192
FATIGUE

et forth by 3.1.5 of the Spec.
values, but rather normalized values

dvanced Analysis and FEA
esign Improvement
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Mechanical Failure Investigation

Accident Investigation
Mechanical Failure Analysis
Root Cause Identification
Expert Witness
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Stability Comparison Between

240

20.0

16.0

Critical Speed (mph)

15 20 25 30 35 40

45 50 55 60 65 70 75 80 8 90 95 100
Turning Radius (ft)

—— Left Tum —O0=—  Left Tum —e— Right Turn —=—  Right Turn |

i

a

~

2

N & o (Ya

)-cos(0)
ey

| (Vaate)sin(0)

)

I X278 2

/ ml
B =3 d  [b-(h-h,)]sin(0)

[

The heights of the suspension can be expi

Ay =hy—ho Ahg = hp—h,

ressed in deltas instead of absolute values. The deltas are defined as:

Notice that a negative value indicates compression of the suspension system. The angle of roll can be defined as a

function of these deflections:

Ahy—Ahg

6 ahy, Ahp) = ulun( .

[iftech
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Electrical Failure Investigation

‘

Circuit Prote(;tal%
Fuse Coordlnatlon

Root Cause Identlfidamﬁﬁ
Mitigation Recommendationss
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Engineering Studies

Present Value Cost For Equivalent Throughput At 50% Utilization Cost Per Move Versus Utilization

. . Values in U.S. Dollar;
Values in U.S. Dollars et :

5200
O Maintenance $2,617,354
- B
$3,000,000 @ Operating ;31;‘ 190
M Capital $1.80
$2,191,746
$1.70
$2,500,000 $2,000,027 s $203,771 .
2
+0% 2 si60
I
= M
$2,000,000 $305,983 i \
$226,218 H
n $1,080,747 g% \ Fleet
g 130 Fleet D M
$1,500,000- g . B i e o
$1,074,353 $120 \ oe | {80.5% ilzaon
$984,162 st \\ - $1.10 Per Move Al
A 89.1% Utiizalion
$1,000,000 cets Fiset B Minimum
$1.00 1 T T =y 50.98 Per Move At
93.6% Utilization
$0.80 I | | ] ]
35%  40%  45%  50%  55%  60%  65%  70%  75%  BO0%  B5%  90%  O6%  100%
$500,000 Utilization
Estimated Throughput Versus Utilization Fleet A Maximum

$0-

12,980 Moves At
93.6% Utilization

13,000 T T T T /
Fleet C Maximum
12,000 T T T 1 1 ’ 11,318 Moves At
89.1% Utilization
11,000 1 T T 1 T 1 Fleet D Maximum
/ 11,302 Moves At
89.5% Utilization

Fleet B Fleet C Fleet D

10,000

Aol A

=
H
2
]
o
H ®
: 2 oo
T TRy AT /TR 2 f‘/
gbqr A A/ : § o000 < rd
: - » - v /Q o
" o
» s y £ so00 | / L
‘ i 3
it 3 Son £
g p E 1 s b= © 7000 1
e - - de e I = e 1
. 2
# i ‘ ; S = H
: : £ 6000
= ExaE s Z /
g S
‘3 i J 5000 |
B S
4,000 : !
i 35% 40% 45% 50% 55% 60% 65% 70% 75% B0% 85% 90% 95% 100%
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Thank You

More Information 1s available on our
website:

www.LIiftech.net
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Copyright 2024 by Liftech Consultants Inc. All rights reserved.

This material may not be duplicated without the written consent of Liftech Consultants Inc., except in the form
of excerpts or quotations for the purposes of review.

The information included in this presentation may not be altered, copied, or used for any other project without
written authorization from Liftech Consultants Inc. Anyone making use of the information assumes all liability

arising from such use.

LIFTECH CONSULTANTS INC.
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