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Material IR SRS T SR T T I Buiil
5 o SAP Batch loooo000092] @@ ) e e
Plant 1020 seace _ '
' Screen Data }
Re turn S _/Basicdab 1 k Basic data 2 Program Name 'SAPLCHRG |
e ' Screen Number ‘2100
PI"OCGSS | Expiration Date | |
Production Date [ |[GUIData |
Shelf Life Exp. Date '31.03, Program Name 'SAPLCHRG |
Available From ’ Status 'BATCH |
Period Indicator o] | 7
| | Field Data
 Miscelaneous Table Name 'DFBATCH '
Next Inspection || Table category Struct.
Valuation Type ‘00000q| Field Name IMHD_I0 ’
, Data Element MHD IO ‘
 Trading Data DE Supplement o |
Vendor 10022 — |
Vendor Batch f . Field Description for Batch Input j
Last Goods Receipt '09.08) Screen Field 'DFBATCH-MHD_IO '
Program Name 'SAPLCHRG |




6. Disposition

(Scrap,

)

Restock
Analysis)




How much

tim? did that How much costs are used to maintain this
entire process?
process take?

What steps regularly take the longest
amount of time?

Are there ways to continually improve this
process?
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Objective

Reducing the total Process Cycle Time for
Return Merchandise Authorization (RMA).

Applying a technical scope for long-term
advancements on a physical and
technological level.

Proper suggestions to lower cycle times
can save costs of up to $156,000 per
year.

Honeywell at TX-55 runs on SAP software,
so we certified ourselves as SAP
Technological Consultants.

Element

Description

Project Information

. Project Title

Give a brief project title (five
words or less)

RMA Process Cycle Time Reduction

. Area of Focus or
Function:

E.g., Manufacturing, Sales,
HR, Purchasing, Engineering
etc.

RMA Returns

. Problem Statement

Give a brief history of the
problem this project will
solve (not the solution)

Provide Robust efficient process on disposition and
accumulation of RMA returns.

. Benefit to
Customers:

Who is the customer, what
benefit will they see and what
are their most critical
requirements?

Honeywell TXSS, by applying six-sigma green belt project a
more robust RMA process could implement less accumulation
and timely RMA returns disposition.

. Project Metrics:

What improvement is
targeted and what will be the
impact on your metrics?

Metrics: Baseline Goal Units

Type the name of the metric
under “Metrics™ Le.: Sigma
value, defects, yield,
capacity, cycle time, closure
rate, etc. Ideally, should not
be in dollars.

RMA Cycle Time | 23:00:00 14:00:00 Hours

h

. Business Impact

What is expected annualized
business impact ($)?

COST AVOIDANCE
7.25 USD Man Hours Cost x 9 hrs (Cost Avoidance) x 2400 RMA's per
year

= 156,600 USD/YEAR

Honeywell




Objective

- SAP ERP Software is the standard
for how Honeywell organizes
their RMA logistics.!!

- SAP ERP is constantly evolving,
similar to every other technology
from SAP[

Human Resource

EE
;-

=

Progamming

Sales & Distribution

SAP
ERP

Warehouse
Management

.
welog
o'.Q"".'.B
Py AT 5,
[ A Q' ?
L TR L

[ 8]
2.gnfl
Cloud Technology
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Organization (SAP Activate Roadmap)

The SAP Activate Roadmap

Conceptually Organizes each
step of a project with layouts to S ——
analyze each step further

Receiving Dock

Scanning Process

Since the step is a technical Retuns Setup Station
project, the roadmap ends at
the Realize phase. Otherwise,
the Roadmap would have a pisposiion
Deployment and Run phase.

SAP Returns Process

Analysis Returns

This provided graph shows the Scrap
concepts, software, procedures,
and results in the data.

Re-Stock

Honeywell



RMA RETURNS CYCLE TIME FEBRUARY

 The following data represents Summary Report for RMA RETURNS CYCLE TIME FEBRUARY ! 17:37:13

g p y P 2 19:01:05

the RMA returns CyC| e time = A"de,r:_c;';f::,"g pormaly Test 3 42:59:32

from February of this year. The e o 4 19:51:54

| K k d hi h . StDev 0.84028 > 16:53:53

tOta ours worke t IS MO nt Variance 0.70608 6 18:45:58

Skewness 3.5041

was 168, and there are 350 Kurtosis  16.8023 7 0:00:34

: : N 350 8 18:33:47

data entries, each with a my Minimum 000034 o 050,18
. . A st Q‘uartile 0.07193 e

different time stamp of how \ eI 10 175530

| O n g th e CyCl e tl m e O CC u rre d . 0:00:00 24:00:00 m 72:00:00 96:00:00 120:00:00 144:00:00 163:00:00 95% glaljfll:::?e Inte::In:oerSMean _‘:; 171 -I 32
: : 0.51666 0.69333 .

* Fro m th lS’ We Ca n Se e th e re lS ‘| | % X * *K * 95% Confidence Interval for Median 13 19:29:34
a g re at a m O U nt Of n u | | d ata at 95% (?;?:ij:nce Interc\)/.:l‘tfisr";tDev :Il: ijg(o)gg
the 0-hour mark, as well as - 078230 0.90762 16 17:51:12

. 95% Confidence Intervals
several entries around the 24- — . 7 0:04:02
18 0:41:21
hour range. Medan| |— { 19 17:10:29
3:00 6:00 9:00 12:00 15:00 18:00 20 18:01:24
21 17:25:24
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I Chart of RMA RETURNS CYCLE TIME FEBRUARY
1

168:00

120:00— 1l .

72:00- “] ; [
L . ﬁJ . ﬁi' 'i : UCL=42:40:45

24007 %&md Tt 2 MM ? JLJM*Q ¢ ﬂl .i-[ mﬂmmﬂw s
N Pty Bl v, Locampapi 46 Lot 4 4] “n

LCL=-134T7:22

Individual Value

-

-24:00 T T T T T T T 1 T |
1 36 m 106 141 176 21 246 281 316

Observation

Above is an Individual Chart of the RMA Returns Cycle Time from February, displaying a mean of x =
14:31:12, from each of the individual observations. The upper and lower control limits are also shown,
and we see how many of the data points are out of control by them surpassing the upper control limit of

42:49:46

Honeywell




To work with a solid individual number instead
of a time stamp, we extracted the hour value
from each of the 350 data entries.

Since this data was taken from one month, we
split up the data entries into 5 weeks,

with 70 data points correlating to each week.
We then performed a One-Way ANOVA test to
store the residuals from this data, which
represent the difference between an observed
value and its corresponding fitted value.

We performed a normality test for the residual
data.

With a p-value less than a = 0.05, the residuals
are not normally distributed.

Hour Extracted Week
17
19
42
19
16
18

0
18

0
17
18
17
19
24
24
17

0

0
17
18
17

d | oud | anh |k | omd | od | el | med | and | amd | el | el |l | cnd | el | cod | e | wmd | wnd | el | ol

RESI
6.757
8.757

31.757
8.757
5.757
7.757

-10.243

71.757

-10.243

6.757
7.757
6.757
8.757
13.757
13.757
6.757

-10.243
-10.243

6.757
7.757
6.757

Percent

99.9

Probability Plot of RESI

Normal

/...e’ )

-50

5‘0 1C"0
RES|

150

Mean 9.846092E-16

StDev 19.59
N 350
AD 19.985
P-Value <0.005




To manipulate the
data, we performed

several transformations

including ranking the
residuals, calculating
the natural log as well
as the logarithm to
base 10 of the
residuals, and finally

squaring the residuals.

Though none of
these were successful
in normalizing the
data, the first three
graphs were the
closest to being
normally distributed.

253.0
279.0
335.0
279.0
249.0
264.5

90.0
264.5

90.0
253.0
264.5
253.0
279.0
326.5
326.5
253.0

90.0

90.0
253.0
264.5
253.0

1.91060
2.16987
3.45812
2.16987
1.75044
2.04861

*

2.04861
1.91060
2.04861
1.91060
2.16987
2.62156
2.62156
1.91060

*

*

1.91060
2.04861
1.91060

Rank of RESI LN of RESI Log10 of RESI

0.82976
0.94236
1.50184
0.94236
0.76021
0.88970

*

0.88970
0.82976
0.88970
0.82976
0.94236
1.13853
1.13853
0.82976

*

*

0.82976
0.88970
0.82976

RESIA2
457
76.7

1008.5
76.7
331
60.2

104.9
60.2
104.9
457
60.2
457
76.7
189.3
189.3
457
104.9
104.9
457
60.2
457

Percent

Percent

Probability Plot of RANK of RESI

Normal

-200 -100 0 100 200 300 400

c5

Probability Plot of Log10 of RESI

Normal

500

25

Mean 1755
StDev 1011

N 350
AD 3993
P-Value -0.005

Mean 0.9521

StDev  0.4064
N 146
AD 4755

P-Value -0.005

Percent

Percent

Probability Plot of LN of RESI

Normal

LN of RESI

Probability Plot of RESI*2

Normal

[

" -5000 0 5000 10000 15000 20000

c8

Honeywell

Mean 2192
StDev 09358
N 146
AD 4755
P-Value -0.005
Mean 3826
StDev 1572
N 350
AD 102121

P-Value «0.005



Current Simulations (Google Earth/AutoCAD)

Distance 0

42973 m ~

-
a
=
=
n
@«
©
3
=
=
)

I | Alqwassy ub

Scanning
Area

Receiving Dock

Logistics

Returns
Process

Miscellaneous I

Security
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Current Simulations (AnyLogic)

Honeywell




Process (AnyLogic)

S

SOUlfiheMeasureStart e 1,3 seize moli¥fdgasureEngg e e
0 0 1
w > ‘ N ‘ > 5\ |
d — — = - — p—T—¢ _
7 7 7 7| 7 i 6 5 © =
0 0 \timeMeasureStart3 . - timeMeasureEnd6
timeMeasureStart4 timeMeasureStart6
) ) timeMeasureEnd3 timeMeasureEnd4
SOW11easureSlm,e-g°2| seizel mo@g‘ﬁfsas”reEn%leasm delay2 semvice seize3 moveTo26 re]g'gg&?asure%@%cgmeh4easureEnd5 seize4 selectOutput11 moveTo27 released sink7
3 X N AN N | D \F N N (D4 N £ N 3l1i 3 .3 N
P . > g - _ - > N ,_)‘ - .Z‘ e ._.) ; > —a 1 e< -
@e a 8 Q 2 ] 2 8 g @ e 2524 > 21T 144 14 e 14 14 7 7 1 1 G 3
j 0 ~ 0 0 To23 - 0
souﬁé‘é‘?“”e““’es‘mvemzz seize2 mo@%gasureEnqeleasﬂ time! ‘533‘\9?%5 o8 )
0
‘ > _...‘ N ‘___‘ > N, asnreE ds
D
\ / 0
Le g e n d Receiving Dock -> Staging Area Returns -> Scanning Process -» Returns Setup Station -= Disposistion -> Analysis/Scrap/Restock

Scanning ->

Return Setup Station ->

Honeywell




Current

Results
(AnyLogic)

- Staging Area Returns
yields 37% of the overall
process

« SAP Process yields 26% of
overall process

- Forklift Displacement yields
27% of the overall process

16.8

16.7

16.6

16.5

16.4

300

@ Staging Area Returns

300

SAP Processing

350

350

27

265

26

1

175

745

174

17.35

173

300

Scanning

350

300

@ Forkiift Displacement

350

275

27

2.65

26

2.55

@ Returns Setup

@ Staging Area Returns 23.27 (37%)
Scanning 2.55 (4%)
Returns Setup Position 3.63 (6%)
@ SAP Processing 16.55 (26%)
@ Forkiit Displacement 17.43 (27%)
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‘“GW

Shipment Edit Goto System Help 1
P = = 4 = Capacity Plan Simulation z

@ 100 ©00 CHE 8800 Do @

ShipERP: Create Shipment o B 7 - s - e - e o s o
[® Execute |[ Track Shipment |[ % Cancel Snipment |[ [ Repons |[ 2 Change HU |8 Manual Sipment [ Trailer Management |

Demy C
@ [snopRates HuCnt 1 Pkg1 Jot|1 [Auto Rate Shop  [J Auto Ship
Name ATLANTA COMPANY
Attention ATTN JOKN DOE
Addr 1 2345 GLENLAKE PKWY | Semvice FedEx Ground 2| 1171512810
| ]
Addr 2 I e — -
City ATLANTA StatefProv  6A ,T’iﬁim
Postal code | 30328-3447 Country us | Payment Pre Paid T 3PICOLL Acct
Phoneffax  999-999-9999 7 999-999-9999 | 3picoLL Zp 3PICOLL Country i
Customer# 0800003250 @ -
" Pac 3 > ]
!, Pm Final Assembly for pMRP Bike Overview (PRNISH, 0001, 002)
[§8  Adaress valigason | Packing CustomerPackage 3|1  |of[1 L =
HU b} o .o
| weight wa 9.50 [gHL8 = R r—— e e (M
Carrier Service Rates
Carrier Code|Carrier Name | Carrier Service ID [CarmerSevice | Carr Rate|Currency|Transit Tm| Delivery Date| Priority]
[FOXG FedEx Ground FEDEX_GROUND FedEx Ground 612 USD 500 11/202010 1 T . T T R =
FOXE FedEX Express FEDEX_EXPRESS_SAVER FedEx Express Saver 1474 USD 300 11182010 1 oo o3 e sartachna ioche ot mecaocon e < v g o

' - SAP ERP R/3 was last updated in 1995, and it is projected to
SAP Pl”OCGSSlng lose SAP database support by 2027 18]

Sugge StiOnS - However, SAP S/AHANA offer cloud data base storage and

much faster processing features.!!!
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CLOUD
DATABASE
STORAGE

SAP Analysts may
work remotely which
can expand facility
usage

OPTIMIZES
LAYOUTTO
RECENT
STANDARDS

Removes Outdated
recording
mechanisms such as
manual input

Benefits of SAP S/AHANA

MACHINE
LEARNING
AND Al
INTEGRATION

Machine learning in
Python or R can
further enhance
specified cloud

database.

RE]

X

M | PSourceonSave @

readline(prompt

= Brn 8 1t 3 Ersource -

"is the item defective? (1 for yes, 0 for no) "

fF(x print(“"send item to restock”

y = readline(prompt

"can this item be further analyzed? (1 for yes, 0 for no)

y readline("this item must be utilized for scrap”
readline("send this item to analysis disposition™))]|




Reduced SAP Processing Results

®SAP Processing
dropped from 26%

of overall process time
to 10%

eHowever, Staging Area
Returns and Forklift
Displacement increased
due to relative
comparisons.
eNevertheless, those
respective reduction

suggestions are
explained further.

@ Staging Area Returns 23 27 (37

Scanning 2 55 (4%)

@ Retums Setup Position 3 63 (6°
@ SAP Processing 16 55 (26%)
@ Forkift Displacement 17 43 (27"

*original

50 100

@ Staging Area Returns

50 100

SAP Processing

—

50 100
Scanning
20
15 I
10 |'—‘
| —

50

@ Forkiift Displacement

@ Returns Setup

@ Staging Area Returns 23.26 (45%)
Scanning 2.42 (5%)
Returns Setup Position 3.57 (7%)
@ SAP Processing 5.36 (10%)
. Forklift Displacement 17.42 (33%)

Honeywell




“f AUTODESK'

Automated Conveyor I irovess

- Using the Inventor Autodesk program, we
analyzed new conveyor designs that would
automatically scan and move products that
arrive at the receiving docks.

- This reduces the amount of workers

manually pushing boxes reducing the cost
of labor.l'?]

Honeywell




Reduced Staging Area Results

eStaging

Returns dropped from
37% of overall process
time to 21%

eScanning also slightly
decreased in time due
to automatic scanner.

o[ astly, Forklift
Displacement needs to
be reduced as it
currently yields 48% of
the total time.

@ Staging Area Returns 23 27 (37

Scanning 2 55 (4%)

¥ Retums Setup Position 3 63 |
@ SAP Processing 16 55 (26%)
@ Forkift Displacement 17 43 (27"

*original

350 400

@ staging Area Returns

5.85

5.9

350 400

SAP Processing

350 400
Scanning
45
-
7.4 | [——
r —
35 —
|
=
25
350 400

@ Forkiift Displacement

22
2.15
2 Mg
205
50 400

@ Returns Setup

. Staging Area Returns 7.61 (21%)
Scanning 1.74 (5%)
Returns Setup Position 3.64 (10%)
@ SAP Processing 5.78 (16%)
@ Forkiift Displacement 17.41 (48%)




Automated Disposition

"" AUTODESK
4. INVENTOR

- Also using the Inventor Autodesk program,
we extended the conveyor to sort the

products that arrive at the receiving docks.

- Disposition of RMA returns are
more efficient and don't have to be
manually moved to destination '~




Reduced Disposition Results

eDisposition dropped ey

from 27% of overall y 0 e S

process time to 23%. ey
@ staging Area Returns Scanning @ Returns Setup

*The expanded
percentages

for scanning and return 5 L
setup position implies =
J 5.4 . -1
better normalized data L
distribution with each 2=
p rocess. .::::\:'ewmm i SAP Frocessing @ Astoneic DiegosMcn @ staging Area Returns 7.68 (31%)
Scanning 1.9 (8%)

2 Retums Setup Position 263 (
@ SAP Processng 16 55 (2t
@ Forkift Displacement 17 43 (27"

Returns Setup Position 3.56 (14%)
@ SAP Processing 5.73 (23%)
. Automatic Disposition 5.75 (23%)

*original

Honeywell




Total Simulation Recap (Video)
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« The comparative stack charts of the
models show an overall reduction of
52.2 seconds to approximately 24.8
seconds (47.5 percent reduction).

* Correlating to the 23:00:00 baseline
time, RMA Cycle Time is projected to
decrease to 12:39:01. Nearly 1.5
hours less to our goal time.

*Thus, even if the technical designs
yield suggested implementation
errors, reaching the target time is
more than feasible.

g0

50

40

10

@ Staging Area Returns 22.97 (44%)
Scanning 2.12 (4%)
Return Setup Position 3.61 (7%)
@ SAP Processing 5.81 (11%)
@ Forkiift Displacement 17.29 (33%)

25

20

15

10

@ Staging Area Returns 7 65 (31%)
Scanning 1.8 (7%)
Return Setup Position 3 .59 (15%)
@ SAP Processing 5 69 (23%)
@ Automatic Disposition 5 77 (249%)
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» Several of these technical designs have projected a Region 1 (primary regior)

positive trend in reducing RMA Cycle Time (Specifically, ey R e T
. E subnet Ssirl\)lirfeets E E p'z‘,%’g;”‘ subnet subnet i
for SAP PI’OCGSSIﬂg, Retum Stage Areas, and |
D' 4 On-premises E - i : —
ISpOSItIOD) network i Jump box ; N i
E] . i Gateway m &
A | ® |
*While this study concludes itself at the Realization % ? eorestone | | ® weell 2 .
Stage of the SAP Activate Roadmap, implementation to e || e e e || Lo
PR . . . i Bastion E E ay?.labihtyset availability set L LiRS aval;abm set
transition servers to SAP S/4HANA is certainly possible | 8 | el | 8
(e.g. PayPal, Cisco, U.S. Army).l3] P -
egion aired region §§§ fg’)%i’% %é
. L . e - ,
« Automated Conveyors and Dispositioning Machines | | !
5 5 ono 5 . 5 | ! L@
may cost a high initial budget for instillation and i | D
implementation, however the extended amount of M  H  E E E
reduced costs in employment utilization would result ' |
1 Database
in a net profit over time. Ao - JlL =1




Who is your Customer, and their Needs & Requirements.
Sr. Quality Engineering Gustavo Coronado from Honeywell at TX-55 Needed Conceprer Operation

Operations Ve“'j,ﬁﬁm" Maintenance

the group to reduce Process Cycle Time for their Return Merchandise Validation

Project Require:lnents System
n

Authorization, and the Requirements was to utilize the data of the facility for """\ achiitéeure and Validation
analysis. -
What system did you Design?
A technical system was designed to propose realistic simulations with the
support of provided data and academic literature
Validation: Is your Customer Satisfied with Efficiency & Effectiveness
improvements?
After several visits with assistance Coronado, he was satisfied with the overall
direction and predictions for his company.
Verification: proof that your Design: Reduces Risk, Increases Performance, Reduces
Cost, Reduces Time
« Forklift Reduction reduces operation risk, the simulations showed increase
performance in reducing time, which consequentially reduced costs.

Let's test a model verification now!

Project
Test and
Integration

Implementation

Time

Honeywell




The team divided the tasks evenly for every member to respond to any
given questions with confidence and effectiveness. The team also values
honest data throughout the process to reduce any sort of
miscommunication or contradictory reporting.

The team intentionally sought to communicate complex topics in a simple
manner for the sake of all audiences to be engaged.

Honeywell




The current members of the team collaboratively created an inclusive
environment that planned tasks through an SAP Activate Roadmap, and

Established Goals through a collaborative spreadsheet in order to meet
their objectives in a timely manner.




ABET 7 (ability to acquire

and apply new knowledge as needed,
using appropriate learning strategies.)

* Every member of the team acquired new knowledge from the other
members as each member provided their own specialization in a
current process of data analysis, model building, and simulation
testing. This allowed all the members to constantly grow, learn, and
apply new knowledge to the benefit of the project.

* For Instance, the Minitab Analyst discussed their interpretation of
the given data effectively to the Facility Designer, the Facility Designer
Measured the Layout effectively for the Certified SAP Tech
Consultant, and the SAP Tech Consultant provided suggestions
conversely to the other members.

Honeywell




ABET 2, ability to apply engineering design to produce solutions that meet

specified needs with consideration of public health, safety, and welfare, as
well as global, cultural, social, environmental, and economic factors.

The team was able to utilize the design principles learned from previous courses to desi%n a plethora of

simulations and models to accurately portray ways in which to reduce RMA cycle time

or our given

project:

IE 3331 ensured the students by providing the foundation of systems engineering thinking, along with
presentation practice.

IE 3332 benefited the student's understanding to constantly consider safety and hazard metrics when
proposing suggestions for businesses.

IE 3352 instructed the students on the essence of data when Designing Experiments.

IE 4353 provided the basis for AnyLogic simulations which 1s the core for simulated projected data
during this study.

ﬁE 4384 provided access & instructions to AutoCAD features to simulate the structure of this technical
esign.

IE 4385 educated on control-chart balancing to detect upper-limit outliers for analysis.
IE 4391 instructed the importance of supply chain metrics that was analyzed here.

IE 4466 was freguently available to provide feedback on how to utilize these other courses together for
a conclusive study.

Honeywell
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