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Figure 50 - ERA 2 Potential Scenario Evaluation

Not only does this provide the owner with valuable information through visualizing the
effects of his decisions, but additionally it serves as a supplement to the decision making
process by conjoining any desired range of epochs and immediately identifying correlating

costs and benefits.

As an alternative approach, identifying value robust designs can be done by simply
eliminating all scenarios below a given profit margin and highlight which designs are present.
This does however presume that the resulting epochs are probable to occur as part of future

scenarios.
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Figure 51 - Value Robust Design Identification

The only designs present in all resulting epochs, when only considering profit margins in the
top 10%, have been identified in Figure 51. Not only do these three designs span a larger set
of possible mission types, but they also inhibit some of the largest profit margins of all.
Thusly, the optimal strategy when choosing a design for operation within the realm of the
seven epochs listed above, would simply consist of choosing the cheapest that occurs in all

of them, i.e. design #1.

6.8 DISCUSSION

Assessing this analysis from a holistic perspective, many different approaches have been
taken in order to illustrate some of the benefits Epoch-Era Analysis is capable of providing.
Many different aspects and value propositions have been evaluated, each producing useful
insights capable of providing stakeholders with key information during phases of acquisition,
design, or even operation. As the conceptual phase often is driven by the assessment of
economic gain amongst uncertain futures, this type of analysis has proven to be flexible
enough to deal with the vast majority of the temporal aspects during ship design scenario

problems.

One of the strongest features of EEA is its versatility and ability to incorporate other

methodologies such as probability theory and optimization, without compromising any of its
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native features. It is however important to be aware of the fact that the vast amount of
options when developing stakeholder value interpretations might appear somewhat
limitless, but the ensuing intricacy of incorporating such complex methods will undoubtedly
challenge the analyst’s capabilities. Maintaining a logical structure during computations is as
a formidable challenge when the scope is increased, and additionally creating visual
interpretations with the required level of insight and interaction can serve as a trial of

perseverance.

Taking into consideration that the data on which this analysis has been based is strictly
fictitious, an increased number of variables would clearly be required in a real scenario
evaluation. There are presumably many considerations, assumptions, calculations and
assessments prevalent in industrial decision-making, and as much as possible of this
information would need to be quantified accordingly. Nevertheless, the presented
illustrations and key argumentation points would have remained the same and rendered
valid also for a larger and more complex dataset, albeit with different margins and factual
numbers. For the sake of this thesis, a more realistic representation of the impact certain
changes in design have on adjacent components would have been a desirable feature to
incorporate. Provided the scope however, such functionality has proven to be out of reach.
Additionally, an industrial survey of what actual vessel owners and stakeholders view as

valuable features could have induced a higher degree of plausibility.

Another point worthy of comment is that the programmatic solution of applying epoch
requirements upon the set of possible designs, was unable to be found. This means that
despite filters being applied to the epochspace in order to narrow down certain possible
missions, all possible designs still were applicable. As a result of not being able to
incorporate this into the code, the assumptions had to be manually transferred by use of
filters in Tableau, which explicitly excludes all matching criteria from the results. For instance
modeling various scenarios requiring the use of ice class to operate, non-ice capable designs
had to be excluded in order to display the correct results. Nevertheless, despite the lack of
this desirable feature in the programmatic solution, none of the results have suffered in

quality or been impacted in any other way.
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In conclusion, two fragments of Epoch-Era Analysis have been identified to be extremely
fragile during development and undoubtedly have the potential of drastically influencing the
analysis results. First off, as described in the first two processes of the RSC method, the
identification and development of which factors contribute towards stakeholder value, as
well as how to calculate it, determines the complete foundation of which insights are given.
For instance, the utility range of how many persons on board a vessel is capable of is based
on an assumption that is constantly subject to change. Leaving this range static during the
process of an analysis could potentially eliminate perfectly applicable designs during
assumed lifecycles. Including the capability of dynamic input in the programmatic
methodology for this thesis has therefore shown to be a valuable option even if the inherent
consequences of application haven’t been discussed. Secondly, when modeling alternate
future scenarios each of them will always have an infinite number of possible consequences
based on assumptions. Taking the introduction of stricter emission legislation as an example,
such a regulation will impact not only the allowed emission levels for specific designs, but
also contributing factors such as machinery size and technology, choice of fuel, and logistics
and routing options, each of which also will have in-built consequences. Not to mention the
fact that many of these consequences are completely intangible and subsequently much
more difficult to quantify into an analysis. Mapping these kinds of relations could very well
prove to be a perpetual process. Therefore, being able to delimit and identify the main
contributors may seem like a simple enough task during initial stages, but it is this task that
lays the ground on which all following results are built and must thusly not be

underestimated.
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7 CONCLUDING REMARKS

This chapter will review the main points of this thesis and present a short summary of results

and other findings.

This thesis shows the creation and application of an Epoch-Era Analysis based on realistic
market-oriented parameters. Not only has the methodology in which such an analysis can be
performed been illustrated, but also the identification of both pros and cons of the
methodology in question have been presented. Using the Responsive Systems Comparison
method, each segment has been processed step by step and the subsequent results

accordingly discussed.

Because of the scarcity of readily available EEA software the calculations serving as the basis
of the analysis had to be developed solely for the purpose of this thesis. JavaScript was the
chosen language of programming in order to provide a dynamic way of altering input
variables, but during the end of development it was discovered that the resulting processing
power was insufficient for the initially desired purpose. Nevertheless, using Pareto’s 80-20
rule, the most pertinent variables were identified and incorporated, creating a significant

tradespace ripe for evaluation.

By creating such an exorbitant amount of design and scenario combinations the process of
extracting valuable information can quickly become blurry. Therefore, the structured
approach of the RSC methodology provided invaluable insights and organization to an
otherwise incomprehensive dataset. The use of Tableau also significantly supplemented the
ease of analysis by enabling interaction of associative information. Sectioning parts of the
data and comparing it to predefined sets of interest has proven to be key during this type of

analysis.

Regarding the results, many different approaches were taken in order to illustrate the
adaptability and resilience of Epoch-Era Analysis. By utilizing a wide range of visualizations
valuable information such as the most desirable cost-benefit ratios of proposed designs,
which scenarios provide the highest profit margins, and a simple identification of the optimal
design choices based on future scenario assumptions, can quickly be analyzed and presented

in order to enhance the efficiency at which conceptual design process can be performed.
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Although this thesis just serves as an illustration of the possibilities such an analysis provides,
it is quite clear that the initial objective of investigating the plausibility of EEA, and whether
it can deliver sustained value to stakeholders over time in a complex, uncertain and changing
operating context, has been confirmed. By dividing and organizing temporal scenarios in an
orderly manner, this type of analysis can provide insights paramount to designers, as well as

stakeholders, during the conceptual stage.

7.1 FURTHER PROSPECTS

Epoch-Era Analysis is still a very fresh concept and has yet to be implemented in a larger
scale for use in the offshore industry. There is a clear need to identify further applications
within specified industrial segment, such as offshore vessel design, and to uncover where

the bottleneck is situated in terms of complexity and realistic parameters.

Further work should attempt to incorporate real life scenarios and the implications such
parameters incur on both the process as well as the results. Additionally, a more robust
programmatic model should be developed to handle larger sets of constraints, increased
variable ranges, automatic appliance of epoch requirements on designs, and alternate types
of visualization that capture the maximum amount of valuable information as simply as

possible.

If such a model is created, the next hurdle, and perhaps the most prominent, would regard
how to decompose intangible stakeholder interests, scenario alteration implications and
finally how to exactly quantify attributes such as value, utility, and return on investment.
Many common attributes can be fairly straight forward to estimate, but the real challenge
lies in aptly mapping the interactions between design variables and scenario assumptions. It
is these attributes that directly provide insight, and consequently also govern the quality of

which potential decision-making is based upon.
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APPENDIX II

Variable Contributions

Design Target weight is 1000

capex opex range unit average C magnitude value  weight o
Powering 15% 3% 15000|20000 kw 17500 0,01 0,06 17500 1050 0,002
Ice Class 5% 0% 0|2 1 50,00 1 000,00 1 1000 -
Speed 5% 0% 16|19 kn 17,5 2,85 57,00 17,5 997,5 -
Accommodation 10 % 15 % 100|200 POB 150 0,70 7,00 150 1050 1,05
Crane 10% 5% 250|500 tons 375 0,27 2,70 375 1012,5 0,14
DP 10 % 5% 23 2,5 40,00 400,00 2,5 1000 20,00
ROV 10% 5% 2|3 2,5 40,00 400,00 2,5 1000 20,00
Deck Area 20 % 5% 1000|2500 m2 1750 0,11 0,57 1750 997,5 0,03

Epoch

capex opex range unit average C magnitude value weight (o]
Oil Price 0% 5% 80(120 usbD 100 10,00 100 1000 0,50
Distance from Shore 0% 5% 200|400 km 300 3,35 300 1005 0,17
Duration on Site 0% 5% 5(15 weeks 10 100,00 10 1000 5,00
Weather Conditions 0% 5% 0|2 1 1000,00 1 1000 50,00
Depth 15% 10 % 300|600 m 450 0,34 2,25 450 1012,5 0,23
Location 0% 5% 14 2,5 400 2,5 1000 20,00

100 % 3%

Resulting Fuel Cost 27 %
Fuel Calculations
Powering 0% 50 % 1500020000 kw 17500 - 0,06 17500 1050 0,03
Ice Class 0% 10 % 0|2 1 - 1000,00 1 1000 100,00
Speed 0% 40 % 16|19 kn 17,5 - 57,00 17,5 997,5 22,80

Powering, Ice Class and Speed are taken
into account during fuel calculations.
The additional powering variable is to
account for auxiliary power on board.

These three variables are incorporated
into the calculated fuel cost.

Weather and Location are worked into
the final opex calculation.



APPENDIX III

MAIN.HTML:

<html>

<style>
body { font: 12px Arial;}

text {
font: 10px sans-serif;

}

</style>
<body>
<p>Input parameters for calculation. Separate by space.</p>

<!--This textarea has an id "text_input" and we wll call it via javascript-->
<textarea id="text_input" rows="40" cols="60">
Designs (MinValue) (MaxValue) (StepSize)
Powering 15000 20000 5000

Ice_Class021

Speed 16 193

Accommodation 100 200 100

Crane 250 500 250

DP231

ROV_Number231

Deck_Area 1000 2500 1500

Epochs (MinValue) (MaxValue) (StepSize)
Oil_Price 80 120 40

Offshore_Distance 200 400 200

Duration 515 10

Depth 300 600 300

Weather021

Location141

Attributes 0% 100% (Utility)
_Powering_U 10000 20000
_lce_Class 0 2

_Speed 13 19
_Accommodation 0 200
_Crane 0500

_DP13

_ROV13

_Deck_Area 0 2500

_C02 300 100
_Fuel_Consumption 80 25

</textarea><br>

<I--Button to start computations: go()-->

<input type="button" name="submit" value="Assign Variables" onClick="go()">

<br>

<input type="button" name="submit" value="Perform Calculations" onClick="go2()">
<br>

<input id="pressme" type="button" value="Print Results" onClick="printValues()">
</body>



<l--JS start -->

<script src="d3.min.js" charset="utf-8"></script>
<script type="text/javascript" src="calculations.js"></script>
<script>

] HUBHHHHHHH S
// AR KA AKX METHODS INITIATED ON PAGE LOAD s skskctcksdk
S AR S L L L L

// Calculate step length of each variable
function calc_steps(start,end,step){
designs =[];
num_steps = (end - start)/step;

for(i = 0;i <= num_steps; i++){
value_calc = parseFloat(start) + i*parseFloat(step);
designs.push({value: value_calc});
h

return(designs);

b

// Calculate Utility
function calc_util(minv, maxv, value){
return( (value-minv) / (maxv-minv) );

}

// Calculate Utility for inverse values
function calc_util_i(minv, maxv, value){
return( Math.abs(value-minv) / Math.abs(maxv-minv) );

}

// Returns the attribute calculations to results_instance
function calc_attrib(des,epo){
capex = calc_capex(des,epo);
fuel_cons = calc_fuel(des)[0];
opex = calc_opex(des,epo,fuel_cons);
co2 = calc_fuel(des)[1];
revenue = calc_revenue(epo);
result_instance = [capex,fuel_cons,opex,co2,revenue]; // Attribute result array

return(result_instance);

b
/] BHHHEHE ATTRIBUTE CALCULATIONS HH#H#HEH#H#E#HEHE

// OPEX
function calc_opex(des,epo,fuel_cons){

// Impact from normalized design variables on OPEX. Ending multiplication to scale operation and fuel costs

before weighting in opex calculation.

operation_cost = ( 0.002*des.Powering + 1.05*des.Accommodation + 0.14*des.Crane + 20*des.DP +
20*des.ROV_Number + 0.03*des.Deck_Area + 0.23*epo.Depth) * 30; // MAX: 19590 MIN: 10470

// Include normalized epoch variables in calculated fuel cost and resulting OPEX.

fuel_cost = ( fuel_cons * 0.5*epo.Fuel_Price * 5*epo.Duration * 2*0.17*epo.Offshore_Distance ) / 1000; // MAX:

30220 MIN: 1785

opex = ( 0.27*fuel_cost + 50*epo.Weather + 20*epo.Lokasjon + 0.73*operation_cost ); // Apply weighting

distribution to resulting OPEX
return(opex);

b

// CAPEX
function calc_capex(des,epo){



capex = (des.Powering*0.01 + des.lce_Class*50 + des.Speed*2.85 + des.Accommodation*0.7 + des.Crane*0.27 +
des.DP*40 + des.ROV_Number*40 + des.Deck_Area*0.11 + epo.Depth*0.34);
return(capex);

b

// Fuel Consumption
function calc_fuel(des){

fuel = ( ( 0.03*des.Powering * 22.8*Math.pow(des.Speed,2) ) + (100*des.Ice_Class) ) / 100000; // MAX: 49,38
MIN: 26,26

co2 = fuel * 4;

return([fuel, co2]);

b

// Revenue
function calc_revenue(epo){
revenue = ( 0.5*epo.Fuel_Price + 0.17*epo.Offshore_Distance + 0.22*epo.Depth + 50*¥epo.Weather +
20*epo.Lokasjon + 10*epo.Duration ) ; // MAX: 1442.9 MIN: 456.6. +500 to prevent negative revenue.
return(revenue);

b
[/ HitHi#H CREATE DESIGN / EPOCH SPACE HH##H#H#HH#H#H

// Function to create Design Space
function create_designspace(dvv){
designs =[];
d_id=1;
for (count_1 = 0; count_1 < dvv[0].length; count_1++){
for (count_2 = 0; count_2 < dvv[1].length; count_2++){
for (count_3 = 0; count_3 < dvv[2].length; count_3++){
for (count_4 = 0; count_4 < dvv[3].length; count_4++){
for (count_5 = 0; count_5 < dvv[4].length; count_5++){
for (count_6 = 0; count_6 < dvv[5].length; count_6++){
for (count_7 = 0; count_7 < dvv[6].length; count_7++){
for (count_8 = 0; count_8 < dvv[7].length;
count_8++){
id=d_id
powering = dvv[0][count_1].value;
ice = dvv[1][count_2].value;
speed = dvv[2][count_3].value;
accommodation =
dvv[3][count_4].value;
crane = dvv[4][count_5].value;
dp = dvv[5][count_6].value;
rov_number =
dvv[6][count_7].value;
deck_area =
dvv[7][count_8].value;
design_instance = {id:d_id,

Powering: powering,

Ice_Class: ice,

Speed: speed,

Accommodation: accommodation,
Crane: crane,

DP: dp,

ROV_Number: rov_number,



Deck_Area: deck_area

}; // Create designspace object
designs.push(design_instance); //
Push object to designspace array
d_id++;
b
b
b
b
b
b
b
b
return(designs);

b

// Function to create Epoch Space
function create_epochspace(evv){
epochs =[];
e id=1;
for (count_1 = 0; count_1 < evv[0].length; count_1++){
for (count_2 = 0; count_2 < evv[1].length; count_2++){
for (count_3 = 0; count_3 < evv[2].length; count_3++){
for (count_4 = 0; count_4 < evv[3].length; count_4++){
for (count_5 = 0; count_5 < evv[4].length; count_5++){
for (count_6 = 0; count_6 < evv[5].length; count_6++){
id=e_id
fuel = evv[0][count_1].value;
offshore_distance = evv[1][count_2].value;
duration = evv[2][count_3].value;
depth = evv[3][count_4].value;
weather = evv[4][count_5].value;
lokasjon = evv[5][count_6].value;

epoch_instance = {id:e_id,
Fuel_Price: fuel,
Offshore_Distance: offshore_distance,
Duration: duration,
Depth: depth,
Weather: weather,

Lokasjon: lokasjon

b
epochs.push(epoch_instance);
e_id++;

b
b
b
b
b

b

return(epochs);
7
</script>
</html>
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CALCULATIONS.JS

function go() {

// Receive inout from textarea box
all_text = document.getElementByld("text_input").value;

// Parse input. Split by space and linebreaks converted to space
all_text = all_text.replace( /\n/g, " " ).split(" " );

] HUBHHHHHH

// Iterate and identify through textarea values
for (vari=0;i<all_text.length; i++) {

// Design Variables Input

if (all_text[i]=="Powering"){powering_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="Ice_Class"){ice_class_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="Speed"){speed_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="Accommodation"){accommodation_ =
calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="Crane"){crane_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="DP"){dp_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="ROV_Number"){rov_number_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

if (all_text[i]=="Deck_Area"){deck_area_ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

// Context Variables Input
if (all_text[i]=="0il_Price"){fuel__ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};
if (all_text[i]=="0Offshore_Distance"){offshore_distance__ =
calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};
if (all_text[i]=="Duration"){duration__ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};
if (all_text[i]=="Depth"){depth__ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};
if (all_text[i]=="Weather"){weather__ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};
if (all_text[i]=="Location"){location__ = calc_steps(all_text[i+1],all_text[i+2],all_text[i+3])};

// Design Attributes - Calculating Utility (applied under attribute calculations)
if (all_text[i]=="_C02"){_co2_0 = all_text[i+1]; _co2_100 = all_text[i+2];};
if (all_text[i]=="_Powering_U"){_powering_0 = all_text[i+1]; _powering_100 = all_text[i+2]};
if (all_text[i]=="_Fuel Consumption"){ _FC_0 = all_text[i+1]; _FC_100 = all_text[i+2]};
if (all_text[i]=="_Availability"){ _availability_0 = all_text[i+1]; _availability_100 = all_text[i+2]};
if (all_text[i]=="_Crane"){ _crane_0 = all_text[i+1]; _crane_100 = all_text[i+2]};
if (all_text[i]=="_Accommodation"){ _accommodation_0 = all_text[i+1]; _accommodation_100 =
all_text[i+2]};
if (all_text[i]=="_DP"){ _dp_0 = all_text[i+1]; _dp_100 = all_text[i+2]};
if (all_text[i]=="_Deck_Area"){ _deck_area_0 = all_text[i+1]; _deck_area_100 = all_text[i+2]};
if (all_text[i]=="_Ice_Class"){ _ice_class_0 = all_text[i+1]; _ice_class_100 = all_text[i+2]};
if (all_text[i]=="_Speed"){ _speed_0 = all_text[i+1]; _speed_100 = all_text[i+2]};
if (all_text[i]=="_ROV"){ _rov_0 = all_text[i+1]; _rov_100 = all_text[i+2]};

b
[/
// Assign variables to a vector
design_variables = [powering_, ice_class_, speed_, accommodation_, crane_, dp_, rov_number_, deck_area_J;
epoch_variables = [fuel__, offshore_distance__, duration__, depth__, weather__, location__]J;
// Create design and epoch space
designs = create_designspace(design_variables);
epochs = create_epochspace(epoch_variables);

var text = ("Variables assigned.");

VI



var html_body = d3.select("body")
html_body.append("h2")
.html(text);
L

function go2() {

// Start time of method
now1 = new Date().getTime() / 1000;

// Assimilate into a single result vector
results = [J;
rid=1,;

for (count_epo = 0; count_epo < epochs.length; count_epo++){
for (count_des = 0; count_des < designs.length; count_des++){
r_one_ed = calc_attrib( designs[count_des], epochs[count_epo] );
result_object = {Analysis: r_id, Design: designs[count_des].id,

r_one_ed[3]),

designs[count_des].Powering),

Epoch: epochs[count_epol.id,

// Calculated Attributes

CAPEX: r_one_ed[0],

Fuel_Consumption: r_one_ed[1],

Fuel_Utility: calc_util_i(_FC_0, _FC_100, r_one_ed[1]),
CO2_Emissions: r_one_ed[3],

CO2_Utility: calc_util_i(_co2_0, co2_100,

OPEX: r_one_ed[2],

Revenue: r_one_ed[4],

// Utilities based on input range

Power_Utility: calc_util(_powering_0, _powering_100,

Accommodation_Utility:

calc_util(_accommodation_0,_accommodation_100, designs[count_des].Accommodation),

designs[count_des].Crane),
designs[count_des].DP),

_ice_class_100, designs[count_des].Ice_Class),
designs[count_des].Speed),
designs[count_des].ROV_Number),

_deck_area_100, designs[count_des].Deck_Area),

epochs[count_epo].Offshore_Distance,

VI

Crane_Utility: calc_util(_crane_0, _crane_100,
DP_Utility: calc_util(_dp_0, _dp_100,
Ice_Class_Utility: calc_util(_ice_class_0,
Speed_Utility: calc_util(_speed_0, _speed_100,
ROV_Count_Utility: calc_util(_rov_0, _rov_100,
Deck_Area_Utility: calc_util(_deck_area_0,

// DESIGN VARIABLES

Power: designs[count_des].Powering,
Accommodation: designs[count_des].Accommodation,
Crane: designs[count_des].Crane,

DP: designs[count_des].DP,

Ice_Class: designs[count_des].Ice_Class,

Speed: designs[count_des].Speed,

ROV_Number: designs[count_des].ROV_Number,
Deck_Area: designs[count_des].Deck_Area,

// EPOCH VARIABLES

Depth: epochs[count_epo].Depth,
Offshore_Distance:

Duration: epochs[count_epo].Duration,
Qil_Price: epochs[count_epo].Fuel_Price,
Weather: epochs[count_epo].Lokasjon,
Lokasjon: epochs[count_epo].Lokasjon

b



results.push(result_object);
r_id++;
|7
|3

// Prints tradespace size
var results_str = "Epochs: " + epochs.length + "<br>";
results_str += ("Designs: " + designs.length + "<br>");
results_str += ("Tradespace size: " + results.length + " analyses made. <br> <br> <br>");

/] S
// What to show on the web page. Controlled by D3

var now2 = new Date().getTime() / 1000;
var time = ("Total calculation time: " + (now2 - now1).toFixed(3) + " seconds.");

var html_body = d3.select("body")
html_body.append("p")
.html(time);
html_body.append("div")
.html(results_str);

b
// end of go()

function printValues() {

// Define CSV variable

var results_csv = ["Analysis", "Design", "Epoch", "CAPEX", "Revenue", "Fuel Consumption", "Fuel Utility", "CO2
Emissions", "CO2 Utility", "Power", "Power Utility", "Accommodation", "Accommodation Utility", "Crane", "Crane Utility",
"DP", "DP Utility", "Ice Class", "Ice Class Utility", "Speed", "Speed Utility", "ROV Count", "ROV Utility", "Deck Area", "Deck
Area Utility", "Depth", "Offshore Distance", "Duration", "Qil Price", "Weather", "Location", "OPEX" + "<br>"];

// Loop to log all iterations

for (j = 0; j < results.length; j++) {

results_csv += (results[j].Analysis + "," +
results[j].Design + "," +
results[jl.Epoch +"," +
results[jl.CAPEX + "," +
results[jl.Revenue + "," +
results[j].Fuel_Consumption +"," +
results[j].Fuel_Utility + "," +
results[j].CO2_Emissions + "," +
results[j].CO2_Utility + "," +
results[j]l.Power +"," +
results[j].Power_Utility + "," +
results[jl.Accommodation +"," +
results[jl.Accommodation_Utility + "," +
results[jl.Crane +"," +
results[j].Crane_Utility + "," +
results[j].DP +"," +
results[j].DP_Utility + "," +
results[jl.Ice_Class + "," +
results[j]l.Ice_Class_Utility + "," +
results[jl.Speed +"," +
results[jl.Speed_Utility + "," +
results[jl.ROV_Number +"," +
results[j].ROV_Count_Utility + "," +
results[j].Deck_Area +"," +
results[j].Deck_Area_Utility + "," +
results[jl.Depth + "," +
results[j].Offshore_Distance + "," +

IX



|7

var html_body = d3.select("body")

html_body.append("div")

.html(results_csv);

results[jl.Duration + ",

results[j].0il_Price + ",

+
+

results[jl.Weather + "," +
S

);

results[jl.Lokasjon + ",
results[jl.OPEX + "<br>"
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APPENDIX V

Profit Margin
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