Homework 21

Begin with the fileHomework 21 Source File.xIsm. Follow the directions in Part /& fts), Part
B (5 pts), Part C § pts), and Part DX pts). When you are finished, save the Excel file and
PowerPoint files and attach them in Blackboard.u Mall need the end product from this
assignment to work on your take-home assessmedgrsbskip this lesson!

It is strongly recommended that you print out thieséructions prior to starting the assignment,
as going back and forth between this pdf and Ex@gl cause some programmatic trouble.

I ntroduction

One field of engineering is Systems Engineeringctvincludes areas such as logistics. In this
exercise, you will assume the role of a systemseeg working on a team that is putting
together a proposal. One section of that propasiided maintenance costs. Your team is
constantly revisiting various aspects of the sydienrive down maintenance costs, so every day
you're getting new numbers.

One of your responsibilities is to determine thenber of “spare parts” needed to maintain the
system. The math required to determine the spaustgightforward.

There is a set number of operating hours thatulseomer expects to use the system annually.
There is something else called a “Confidence Fdotdrich is usually set to 95%. A confidence
factor is essentially, if an item on the systemakseand you go to the spares box, what's the
probability that there is a spare part there.

Think: If you run out of paper towels, you wambe 95% sure that there are

more paper towels in the pantry. That's a confefactor.

Confidence factors are expressed as percentageslfoto 99%
Example: You can never be 100% sure that songgghgoing to be there, so
your confidence factor always has to be less tHhB3999999%. We simplify
this by just limited our factors from 1% to 99%.

Confidence factors are associated with values tt@Normal Distribution table, which you will
study in Statistics. For our purposes, we cangasthe associated values using a function in
Excel qormsinv). That's all you really need to know about thatthis exercise.

Each item in the system has an average lengtmefltetween failures. This is called Mean
Time Between Failures (MTBF). Each item also héma required to repair, or Repair Turn
Around Time (RTAT).

To calculate the spares needed, you figure outrhany more items are going to fail while
you're fixing the first one that broke. This idled Fails per Turn Around Time (FTAT).
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The table below summarizes the calculated itemstasidformulas.

Calculated Item Formula

Annual Fails Operating Hours / MTBF

Fails per Day Annual Fails / 365

Fails per Turn Around Time| Fails Per Day * RTAT

Spares Needed FTAT + normsinv(Confidence_Factor ) - VFTAT

"We always round up Spares Needed to the next intdgee associated Excel function is
Roundup.
Think: If you need 1.5 spare parts, then you nedully 2. Even if you need 1.2
spare parts, you still need to buy 2.

Part A: Setting up the Basics

For your first task, opeHomework 21 Source Data.xIsm. Note that this is an “Excel Macro-
Enabled Workbook,” which you can tell by thésm extension. Normal Excel workbooks have
a.xlsx extension. When you open the workbook, you witllqably get an error like the one
pictured below. Be sure and cliClptions... andEnable this Content in the next dialog box.

Then clickok.

[ 'l:ia\' (=l T Homewark 21.xlsm - Microsoft Exc
—-“J Home Insert Page Layout Formulas Data Review View Dieveloper Add-Ins

j J IjJ J Ruler ¥ Formula Bar I'hl ﬁ& _'l:a| —:ill % r

J | Gridlines ! Headings
Mormal| Page Page Break | Custom  Full Zoom 100% Zoomto New  Arrange Freez
Layout  Preview Views Screen V| Message Bar Selection | Window Al Panes

NAT L . L i s Zoom
@ Security Warning Macros have been disabled. Options..)

I Fig v—#—

@ Security Alert - Macro

Macro
Macros have been disabled. Macros might contain viruses or other security hazards. Do
not enable this content unless you trust the source of this file,

‘Warning: It is not possible to determine that this content came from a
trustworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

More information

File Path: C:\Users\aandreas\Desktop\Homework 21.xlsm

< Help protect me from unknown content (recommended)

& Enable this content;

Open the Trust Center Cancel /l

A
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Now, recreate the spreadsheet pictured below ah &tkedMain using the information in the
narrative above. Anything highlighted in yellowimput, anything else is output. Since you
have the same input, your calculated values shalllze the same. To check your work, make
sure your total spares cost is $661,797.

A B c D E F G H 1 ) K L B
. =
2
3 Annual Op Hours 1000|
4 Confidence Factor 95%)|
5 Total Spares Cost $661,797
6
7 Item Description MTBF Item Cost (5) RTAT (days) Fails Per Year Fails per Day Fails per TAT Spares Needed Rounded Up Spares Spares Cost 4
8 Altimeter 280 S 30,493 30 a4 0.010 0.2935 118 2 $ 60,986
9 Flow Meter 184 S 27,833 a5 5 0.015 0.6700 2.02 3% 83499
10 Checkvalve 288 § 49,634 45 3 0.010 0.4281 1.50 2 % 99,268
11 Incendiary Device 192 § 22,280 a5 5 0.014 0.6421 1.56 2§ 44,560
12 CPU 156 $ 24,298 a5 6 0.018 0.7903 2.25 3 8 72,84
13 Inertial Measurement Unit 241 $ 45,763 a5 a 0.011 0.5116 1.69 2 § 91,526
14 Power Supply 1 106 $ 25,986 30 9 0.026 0.7754 2.22 3§ 77,958 Ly
15 Power Supply 2 122 $ 43,702 45 8 0.022 1.0106 2.66 3§ 131,106
16
17 1 L I B

Part B: Performing a Sengitivity Analysis

Your boss wants to know how the numbers will chahgigey decide to tweak the confidence
factor. (This is called a Sensitivity Analysisp&e it shows how sensitive the cost is to a change
in input.) Create a new tab calletbfifidence Comparison.” Next, create a table similar to that
shown below.

A B C D

1

2

3 Confidence Factor Total Spares Cost
4 50%

5 55%

3] 60%

7 65%

8 70%

9 75%

10 80%

11 85%

12 90%

13 95%

14 99%

15

By changing the confidence factoratain, determine what the spares costs would be at each
confidence level.

Hint: Each time you change the confidence lesagby the spares (using/-¢)

cost off theMain spreadsheet, and then right-click in the cell vehgou want to

paste the information. A pop-up menu appearsck@tiste Special.. and select

Values. Then clickok.
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Your numbers should match those below.

A B C D

1

2

3 Confidence Factor Total Spares Cost
4 50% § 313,691
5 55% & 313,601
6 60% S 337,989
7 65% 5 363,975
8 70% S 414,088
9 75% 5 414,088
10 20% 5 459,851
11 85% S 553,187
12 W% 5 553,187
13 95% % 661,797
14 99% S 773,542
15

16

Finally, create a chart that plots the cost vetiasonfidence factor. You may need to change
the limits on thex-axis. Note that you should useatter with Straight Lines and Markers
instead ofscatter with Smooth Lines and Markers. Using smooth lines will misrepresent the
data. (Try it out — can you see the difference?)

A B C D E F G H 1 J K L M T
1
2 .
: Confidence Factor Total Spares Cost Spares Cost Versus Confidence Factor
4 50% S 313,691 $900,000
5 55% $ 313,691 $500,000
6 60% S 337,989 /
7 65% $ 363,975 $700,000 /
8 70% S 414,088 $600,000
9 75% $ 414,088 % ss00000 S
10 80% $ 459,851 5 _ d
11 85% 553,187 g $400,000 __‘*___/

w
12 90% S 553,187 $300,000
13 95% & 661,797
$200,000

14 99% $ 773,542
15 £100,000
16 5-
17 50% 60% 70% 80% 90% 100%
18
= Confidence Factor
20
21 I

Part C. RecordingaMacro

The numbers are changing. It seems like everyrafte the reliability specialists have different
MTBFs. You've now got three different sets of MT8Rnd your boss wants to see charts on all
of them.
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So that you don’t have to do everything over anerpwe’ll do it one more time, but we’ll
record a macro.

You can watch a video of the following steps at:
http://media.mclennan.edu/flv/YWY3N2RKNWE3NmME50O DcHYN|QwMDOQy

First, copy the information using tReste Special.. Values option into theMain spreadsheet.

Now, we’re going to start recording the macro.thaview ribbon, click the arrow undekacros
and seleckecord Macro.. Name the macronfidence_Comparison and in the shortcut key box
typec. Click OK.

Starting now, anything that we do in Excel willteeorded. Any keystroke, any cell we select,
anythingwill be recorded.

Note that there is now a stop button somewhereooin screen. (Exact placement may be
different, depending on your settings.) Don’tklithow, but eventually, when we are done
recording our actions, we will stop the recordiryghitting the stop button.

f c;'! H 5 Homewaork 21 xlsm - Microsoft Excel - B X
—'a-i/ Home Insert Page Layout  Formulas Data Beview | View Developer  Add-Ins 'ii.' - 82 X
iy | 3 _{ Cim New Window [~ AR % _57 .:|
15| = Arrange sl |2 =i = =z
Mormal| Page _ Show/Hide| Zoom | .. i Save Switch Macros
|tayout = - - EH Freeze Panes ~ (] | 44 Warkspace Windows ~
Waorkbook Yiews Window Macras
: 115 ~ £ | ¥
A B c e | e | r | & | nif
1 |ltem Description MTBF ltem Cost ($) RTAT (days)
Z _Altimeter 280 30493 30
3 |Flow Meter 184 27833 45
4 |Checkvalve 288 49634 45
5 _Incendiar\fDevice 192 22280 45 =
6 |CPU 156 24258 45
T _Inertial Measurement Unit 241 45763 45
8 PowerSupply 1 106 25986 30
5 |Power Supply 2 122 43702 45
10 | |
11
| Stop Button
13|
14 [ | -
H 4 bmlData. MewDatmSetl . NewDataSet2 - New D[ m [EE——
Reaall | @ ) [EEE= Ny
N’

Now, we are going to go between thisin sheet and théonfidence Comparison sheet, changing
the confidence value and copying the spares cost éme to the other. But this time, all our
actions will be recorded. Once you have changeati@lconfidence values, set the main
confidence value back to .95 and hit the stop bbutto
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Hint: If you make a mistake any time when youraoerding, usectr/-Z to
undo the incorrect action. This is better than@irfixing the mistake, because
usingctr/-Z actually deletes the incorrect action in the mactbyou type a .5x
instead of .5, for example, and then delete thernect value and retype it, all
those extra steps will be in the code. That isryetime you run the macro, the
computer will type a .5x, delete it, and replaceiih a .5. To avoid this kind of
silliness, usestr/-Z.

You now have a new chart with all the updated \aglaed you have a macro that will create the
table and update the graph for you in the futung,tane you want it.

Part D: UsingaMacro

Since it is proposal time, and the company’s futsren the line, everyone is running around like
crazy gibbons. Your boss now wants the confideareparisons for all four data sets. Create a
PowerPoint Presentation with four slides titledtil Data”, “New Data Set 1”, “New Data Set
2", and “New Data Set 3”. Underneath the title yhiould paste a copy of the comparison graph
for the corresponding data set.

In case you haven't already, save your file. Inegal, you always want to save a file before
running a macro, in case you accidentally mess gontepup.

You will need to recreate the table for the firatalset. Copy and paste the data set intsde
sheet. To run the macro, start on thwen sheet, click the drop-down arrow undetcros in the
View ribbon and seledtiew Macros. Selecttonfidence_Comparison and clickRun.

Note: If you are not on théain sheet when you run the macro, you will get all

sorts of gobbedly-goop for an answer. |If this heapg close the workbook

without saving, and try again.

- mx Maco 20|
= e Macro name:
W - - I
= Run
1 view Side by Side I;j' ::L Step Into
syrichiFan ous Scrolf —H = | =5 | -
Save Switch |Macros| Edit
| Workspace Windows = o
Window = view Macros
7 | Delete
.j Record Macro... 52
: =5 Options...
1 1 Ll.ﬂ Use Relative References ] N a = —prons
Macrosin:  |All Open Workbooks j
Description
Cancel

Once you get the updated chart, you should pastwithe PowerPoint slide usigste
Special..., which is accessible by clicking the down arromdegth thePaste button. Select
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Picture (Enhanced Metafile). If you do not paste the chart as a picture|litahange any time

the data in your Excel file changes.

After you've completed your four data slides, ceean appropriate title slide and design for your

presentation.
gy @9 0A:
= | Home | Inset  Design  Animations Siide Show
iy 2 @lﬂvﬂm.‘ I} ‘;_
= B Reset 1| 7&
s?:;:"v doeete ||B £ T e § 4

Slides I Font

Source: Microsoft Office Excel Chart
C:\Users\aandrea. ..
As:

&+ paste Ficture {GIF)
" Paste fink |Ficture (JPEG)

- Device Independent Bitmap
Bitma

Picture (Windows Metafile)

[ o ]
dLI

™| isplay as icon

Result

= Pastes the contents of the Clipboard into your
ré presentation as an enhanced metafile picture,

Your PowerPoint presentation should look sometlikegthis:

. -
/ n Y Q ‘)7 u A | = Homewark 21 Presentation.ppt - Microsoft PowerPoint = B

Home Insert Design Animations  Slide Show Review |View l Developer Add-Ins @:

i Al I | 5
0 22 Slide Sorter| | EJ Slid t Il 7= el I I - ;
] et s 5= I = i 5 2 e
[ &) Notes Page | ] Handout Master || — Py =G |
| Mormal - 3 |Show/Hide|| Zoom ||Calor/Grayscale| New | Switch Macros
5 Shide Show Motes Master |~ - % = Window =2 | Windows ~ !
| Presentation Views |‘

Windaow || Maeros |

Initial Data

Spares CostVersus

Confidence Factors
Arkanis Cath
‘Aciennan Commaunity Coliegs

‘Slide Sorter | “Concourse” | £ English (United States) | EEETE

Save your presentation Esmework 21 Presentation.pptx and close PowerPoint.
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