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Disclaimer

This work of authorship and those incorporated herein were prepared by Consolidated
Nuclear Security, LLC (CNS) as accounts of work sponsored by an agency of the
United States Government under Contract DE-NA0001942. Neither the United States
Government nor any agency thereof, nor CNS, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility to any
non-governmental recipient hereof for the accuracy, completeness, use made, or
usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise, does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the United States Government or any agency or contractor thereof. The
views and opinions of authors expressed herein do not necessarily state or reflect those
of the United States Government or any agency or contractor (other than the authors)
thereof.
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e Multiple Uses
e Delivered at Various Times Through the Week
e Supplemental Use or Direct Use

e Demurrage Charges
* Declining Workforce Population




Literature Review

Title Type Author(s)
Improving road transport operations through lean thinking: a case study Journal Article Villarreal, Garza-Reyes, Kumar, Lim
Reduction of cycle time & Defects of Bogie Frames in Rail Coach Using Lean Journal Article Sathishwaran, Jose, Hithyanandam
Lean Supply Chain and Logistics Management Book Myerson
Identifying root causes of inefficiences in road haulage: case studies from Sweden, Switzerland and Germany Journal Article Sternber, Harispuru
End-To-End Lean Management: A Guide to Complete Supply Chain Improvement Book Trent
A modified FMEA approach to enhance reliability of lean systems Journal Article | Sawhney, Subburaman, Sonntag, Rao, Rao, Capizzi
Lean road transportation-a systematic method ofr the improvement of road tranport operations Journal Article Villarreal, Garza-Reyes, Kumar
Lean Logistics Journal Article Jones, Hines, Rich

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




General Approach

e Other resources as needed
e |terative

Reliability
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Phase 1-Understanding the System

Aggregated Variable List

Vendor Assets
Support Staff
Nitrogen
Inventory
Quality
Schedule
Budget

Availability O:> o
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Phase 1-Understanding the System

Dominate Loops

* Site Nitrogen Inventory

Archetypes

e Drift to Low Performance

Available
ssssss
staff
Qualified To
Perform rt
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Phase 2-Lean

Principles Of Lean

Reduce Lead Time

Reduce Variation

Improve the Quality of Human Life

Improvement activities by small group |
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Phase 2-Lean

Nitrogen Delivery Process

(Current)

Delivery Schedule

Industrial Gas Vendor ¢ Coastreczad & Supplad By The Industrial Gas Vendor

Utiities System Engineer

YN

Security Contact Utilities Supervisor

Post A Check In Post B/C Check In Off Load Of Product Post B/C Check Out Truck Leaves Site
®  Truckinspection _N ) - _,\ o Truck Inspection
e GuardTocontanFOCTo e ek A7 CpermorToLnkwin +  EsconsDe-link with :ll ;R

Announce Arrival / / Truck Post D For Exit
2 QO s Qs o

Avercge O/T=3 Average /T 2651 Avercge C/T =573 Average (/T 9.7 Average C/T =7

Average CV =2 Average CV =79 Averoge CV=.03 Averoge CV =B1 Averoge CV =36

7Minutes 4.5 Minutes 4 Minutes 7 minues S CHIa e B

5 Minutes 65.1 Minutes 573 Minutes 8.7 Minutes Non value Added: 137.1 Minutes
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Phase 2-Lean

Post B Flow

Delivery Schedule
Constructed & Supplied By The
Utiities System Engineer Current
Post A Off Load Station

\f\ s
Security Contact N\‘

Inspection # 2

Inspection # 1 Driver
Connects With
Guard and Escort must be Escorts
presert before proceeding
Q) 2
Avercge (/T=288 Averge C/T=18 Averoge C/T= 975 Average C/T= 1
Aversge CV=.2 Averege (V=3 Average (V= 8 Average CV =0

Total Cyde Time: 45 Minutes
18 Minutes

.3 Minut 15 Minut
288 Minutes 18 Minutes I 9.8 Minutes 1Minutes Non-value added: 41.4 Minutes
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Phase 3-Understanding Requirements

Pre-Process
Stakeholders

Management
“Impact”
Stakeholders

Process

Stakeholders

Support
Stakeholders

Stakeholder Model

Post-Process
Stakeholders

Indust rial Gas Vendor

"_—‘_‘———:_—_—__ Coratrizies & Supshed 8y The

Lnitios SystemErgrer

k

Stakeholder Model Overlay

Delivery Schedule

Wt ki es Supervisor

Industrial Gas Vendor

Post A Check In

Past B/C Check In

Off Load Of Product

Post B/'C Check Dut

Truck Leaves Site

Trickingection
Gusrd To Cortwdt FOC To

e ace T ik W
Escart

s+ Driver can select Pagt Aor

e frrial PostD FarEst

L [tsTan

| Averoge £ T <6 | IJ\-!'::)! CIT =678 ] |.mmge T 0T | | Average & T =T |

|d'vemje o=z I.-\.:-ags oV =08 | |ﬂv¢rq‘|t o =8l | |lecmgc(‘\‘:.16 |
A TMinite

Tatal Cyele Tirme: 16,008 Mt

Wen ke Added: 117,1 n e
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Phase 3-Understanding Requirements

Operator’s Manager
Stakeholders Security Escort’s Manager
Vendor Dispatcher

Escort Escort
Security Person Operator Operator
Truck Driver Security Escort Security Escort

Truck Driver Truck Driver

System Engineer
Visitor’s Center
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Phase 3-Understanding Requirements

FMEA

Risk Priority Number

¢ Likelihood of Occurrence of Failure
e Severity of Failure Effects

55 |1 nkingup with Te
driver she Fors

RPN = Severity X Occurence X Detection

Risk Assessment Value

o ProducDeivery 5
Calayed

* Detectability

DalaysIn Zrudk
Iemuing e

Severity X Occurence

RAV =

Hrodue Mo
DeliveredOn
sthedulzdoay |"o

Detection

efough praducs
fill tha demand dellvany willba
made
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Phase 3-Understanding Requirements

Organizational

Final Stakeholder Rankings

Escort

Truck Driver
Visitor's Center
Operator

Vendor Dispatcher
Security Person
Security Escort
Operator's Manager

Security Escort's Manager

System Engineer

[=]
(=]
=]
(=]
o
1]

0.10

<
=
i

0.20

System Engineer to provide schedule to vendor, security, and
operations.

Driver must have permission to access site.

Delivery should be made no later than 11:00, Monday through
Thursday unless special permission is granted.

Driver shall issue operator a shipping ticket detailing the quantity
of the offload and the time they were on campus.

Technical

Driver must obey all traffic laws while onsite.

Driver must stop at each checkpoint.

Driver must be escorted by security escort and operator escort
from the time he/she clears checkpoint B until he/she passes back
through checkpoint B.

Political

Driver must operate equipment associated with truck.
Operator must operate equipment not associated with the truck.
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Phase 4-Reliability

Theoretical System Capacity

WIP 1 Truck Trucks

Th hput = = =.0083
roughpu Cycle Time 120 Minutes min

or
1 Truck per 2 Hours

Baseline System Capacity

h ot = wip _ 1Truck 0063
rougnput = Cycle Time 160 Minutes

or
.75 Truck per 2 Hours

Post B/C Check In

*  Truckinspection
*  Escorts Link With Treck

WOy 55
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Phase 4-Reliability .1

99 / / 1
- 90 10
Weibull Plot 80 i 20
70 4 ,‘ 30
60 4 40
an \ N _? 50
Post B/C Post B/C a0| (832 / A368] | O
. 30 70
Check In i—0.3 Check In
MRY%~——x 100 20 /‘ 80
People N+ 04 People
Time to | Failure Tin"1e to Median 10 a/ %0
Failure | order ] ) Failure | ok % Fit)% R(t).%
(Hours) | Number i = Failure Number (Hours) ’
> 1 _ _ 47| 10.94% ° /| 95
- 5 N = Total Sample Size 55 | 26.56% 97
50 3 60 42.19% 2 %8
2 2 62 57.81% /
66 5 66 73.44% 1 | 99
7 p 67 89.06% /
5 99.5
3 99.7
Weibull Plot Results 5 99.8
Beta:| 7.85 / 63
n: 624 o 20 30 40 50 60 80 1H
Time(Hours)
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Phase 4-Reliability

Post B Reliability
£\B
R(t) = e_(ﬁ)

R(1)=26 R(t)=.28 R(t)=.87 R(t)=.40

65 7.85
R(t)People — e_(62.97)

=.277 or 27.7%

R(t) = (.96) x (.28) x (.87) x (.40) = .094 or 9.4%
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Phase 4-Reliability

Overall Reliability

Post A Check In OFf Load Product e Béfwﬂ‘“‘* o e

{t)=.50 {t)=09 B(f)=B5 B{#)=75 Rir)=52

Overall R(t) = (.90) x (.09) x (.85) x (.75) x (.92) = .047 or 4.7%
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Phase 5-Cost Benefit

Recommended Changes

e Replace alternate off load station.
e Allow the trucks to have priority at the post.
e Contract changes with vendor penalties.

e Employee incentive program.
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Phase 5-Cost Benefit

Nitrogen Delivery Process
Future State

(Future State)
Delivery Schedule
Industrial Gas Vendor ¢ constructzd B suzpiad By The
Utiities System Engineer

Industrial Gas Vendor

S NN

4

Security Contact

s

Post A Check In

Utilities Supervisor

RN

Off Load Of Product Truck Leaves Site
. Truck 5 [\ -
s  GuardToContact POC To ®  Operator To LinkWith
Announ ce Arrival

l/ p— —l/. Driver can ssiect Fost A or
oz

Fost D For Bxit
3

6

Average C/T =5

Estimated Travel Time: 4 Minutes

Estimated Travel Time (Using Post D): 4 Minutes

5 Minutes

Total Cycle Time: 70.3 Minutes
57.3 Minutes

i

Non Value Added: 62.3 Minutes
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Phase 5-Cost Benefit

Reliability/ Throughput Gains

Post B/C Check In i BC/)C diee
ut

R(t)=.09 R(1)=.75

Post A Check In »| Off Load Product »| Truck Leaves Site

R(1)=.90 R(t)=.85 R(t)=.92

Overall R(t) = (.90) x (.85) x (.92) =.70 or 70%'

- hout — WIP _ 1Truck 0125Trucks 15 Truck o t
rougnpuL = Cycle Time 80 minutes min 7 U per S Ours
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Phase 5-Cost Benefit

Financial Gains

Personnel Cost Without Offload Station

Personnel Cost With Offload Station

Post A Post B Offload Post A Offload
Cost Cost Cost Cost Cost
Rae Hours per Hour Rate Hours Per Hour Rate Hours. Per Hour Rae Hours Per Hour Rare Hours. Per Hour
Guard 1 100 0.08 8 Guard 1 100 0.03 3 Guard 1 100 1.1 110 Guard 1 100 0.08 8 Operator 100 11 110
Guard 2 100 0.08 g Guard 2 100 0.08 8 Operator 100 11 110 Guard2 100 0.08 8
Guard 3 100 0.16 16 Escort 100 11 110 Total: 16 Total: 110
Guard 4 100 0.25 25
Operator 100 0.25 25
Escort 100 0.25 25 Grand Total:  $126.00
Total: 16 Total: 102 Total: 330

Grand Total: $448.00

* Reducing number of personnel from 11 to 3 will yield a 28% Savings in Personnel Costs.

* 4 year payback period on investment.
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Conclusions

Benefits

o 2 Times Throughput
 57% Reducing in Cycle Time

Current State Of Project Future Work
 Management Aware » Approved Budget
e Not Funded In FY18 e 2" |teration
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