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Define: Lean Diagnostic Objectives

Objective
Provide consulting and implementation services to assist
the "X" Lean team and employees:

identify a lean pilot project to improve a priority process, and

acquire the knowledge and skills to continue to implement specific
lean methodologies and tools for further improvements.

Deliverables

Diagnostic Report which includes:
Identification of critical processes

Processes analyzed and a plan in place to implement a Lean
flow throughout each process

Greater internal awareness of the benefits of lean

Understanding of the time-and-capacity benefits of
implementing Lean to improve the identified critical processes

Lean implementation project plan




Define: Project A3

VI: Plan (What activities will be required for implementation ?)

MARCH APRIL JUNE
Define ' ' ' ' '
- Project Kick-off, Teams' introductions and "\oice-of-the Customer'.
meeting : : :
- Gemba operation Walk with PM (Project Manager)
- Develop Vision Plan with PM : :
Measure : : : :

- Develop a Lean Six Sigma currentand future state (Process Mapping /
initial Lean assessment on a selected, critical process)

Analyze

- Identify and analyze critical quality processes and make
recommendations for Lean improvements in the pilot process

Improve

- Guide the team in the modification and improvement of the selected
process

- Improvement tools training based on the specific needs of the project

Control

- Continuity Plan to sustain the process
- Prepare Final Presentation

"In site" working Weeks

COLOR CODE FOR ACTIVITIIES COLOR CODES FOR GANTT CHART

In Progress
Programmed/scheduled
Pending date definition

Out of Team's responsibility
Delayed Delayed activity

Complete Delayed activity but now complete

o activity scheduled

o work scheduled

: Scheduled activity

E Activity completed on time
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Measure: Value stream map
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Measure: Demand/Capacity Analysis

Takt Time Analysis

Total Time 420 min.
Break 30 min.
Lunch 30 min.
Available Time 390 min.
Demand: 20 batteries
Takt Time: 19.5 min./battery
Available Time 390 min.
Cycle Time 67.75 min.
Capacity: 5.8  Batteries
Capacity Goal
L, pacty 29%

erformance

Conclusion: A cycle time of 19.5 min. per battery is required

Available Time: Time remaining after subtracting Schedule

Loss, which includes all time that should be excluded

from the analysis because there is no intention of running

production during this time (e.g., plant shutdowns, breaks/lunches,
or periods where there are no orders).

Demand goal: 200 batteries per month - 20 batteries per
day

Takt Time: is the rate at which products or services should
be produced to meet the customer demand.

Capacity: Available time / current cycle time.

Capacity performance: 29% of the goal with current
conditions.




Measure: Time and motion analysis

Individual times

Previous balance condition

Individual Times OUS CONCINO
. o # Activit CT Goal  Operators
# Activity Measure CT ey .
1 Battery Tray 1 1 0 48 1 Battery Tray + Electronics Tray +
: 2 Marry Components
2 Electronics Tray 134.70 3 270.98 4.00
Marry Components 4 Wight Tray + Case cover operation
3 25 80 5 + Stamp Serial Number
: 6 93.24 3.00
Weight Tray
4 I 10 68 7 Commissioning 12.22 1.00
5 Case cover operation 44.72 8 Palletize 23.58 1.00
: Operators 9
6 Stamp Serial Number 25.62
% Balancing 49.68%
7 Commissioning 12.22 Bottle neck 67.75  |min/battery
8 Palletize 23.58

Adj. CT

31.08

Previous cycle time: 67.57 min. per battery without considering efficiency loss



Analyze: Battery tray time and motion
analysis

Step Operation Time ACCUM
1 [Grab Batteries and move to station 0:02:41 0:02:41
2 Figure outrequired materials 0:07:17 0:09:58
3 [Grab and prepare Materials 0:22:44 0:32:42
4 PBheet Metal Assembly 0:06:32 0:39:14
5 [Batteries Assembly 0:10:59 0:50:13
6 [Paste thermo switch with tape 0:02:16 0:52:29
7 ::i;x?:;:: terminals and add 0:04:01 0:56:30
8 [ bar and battery placement 0:09:04 1:05:34
9 [Grab and grind bus bars 0:05:47 1:11:21
10 a':ls;a'r:‘:;st::':cgcv’:;’"a"t to torque 0:45:02 1:56:23
11 [repare high voltage cables 0:07:58 2:04:21
12 high voltage cables Assembly 0:15:38 2:19:59
13 [Connectto charge station 0:03:12 2:23:11

Total 2:23:11
Quality Safety wip Total Distance Takt Time Cycle Time # of Operators

Symbols / Information

0.68 mi 1:50:29 a. m. 1

SPAGHETTI CHART

i

CHARGING
AREA

Total time: 1 hr. 50 min.
Distance: 0.68 mi.
1094 steps




Analyze: Time and motion analysis

2. Electronics tray 3. Marry components
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Total time: 2 hr. 14 min. Total time: 25 min.
Distance: 0.54 mi. Distance: 0.09 mi.
870 steps 145 steps
4. Weight tray
- — | Total time: 10 min.
\\_ | Distance: 0.22 mi.
354 steps
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Analyze: Time and motion analysis

5. Case cover 6. Stamp serial number

SPAGHETTI CHART
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Total time: 44 min.

Distance: 0.85 mi.
1368 steps Total time: 23 min.

8. Palletize  Distance: 0.17 mi.
/. Commissioning SPAGHETTI GHART 273 steps

= W
e e

ai,» wen wmm ww| Total time: 12 min.
| |

= s Distance: 0.16 mi.
.= 257 steps




Analysis: Time and motion analysis.

Total lead time per battery: /z&/;
6.66 hr. f o7 m/'f }

J e t shs;r:\:l H

179 mles &

Total of 3.05 miles per o e S
battery- §  via  Camino Rea 5h 51 min \\“\\ j'.. S
Total distance: 17.69 miles | |" ™" = .,..&'
considering 5.8 batteries The total distance is approximately
per day_ equivalent to going from "X" to Del

mar, California daily.




Analysis: Balancing the process.

Previo onditio Ideal Goal Scenario
#  Activity CT Goal Operators Adj CT # Activity CT Goal Operators  Adj CT
Bottom Balance and first charge Kanban
1 Battery Tray + Electronics 1 Battery Tray 38.77 2.00
2 Tray + Marry Components
3 270.98 | 4.00 2 Flectonic Tray 53.87 3.00 17.96
. Marry Components + Wight
4 nghtTray + Case cover 3 Tray + Case cover operation 33.95 2.00
operation + Stamp Serial - -
5 Number Cycling Station
6 93.24 3.00 31.08 4 Assemble Cord Box 20 1.00
7 Commissioning 12.22 1.00 Stamp Serial Number + ,
8 Palletize 23.58 1.00 5 Commissioning ;Palletize 38.80 2.00 j
W Spi
No Wat 6 ater Spider 1.00 7
9  Spi 11
49.68% 95.61%
Min./ _
67.75 |battery 19.50 |min/battery
0 Btry. / hr. 3 Btry / hr.
5 Biry. / day 20 Btry. / day
20  Btry./day 13(())? gtry' / jay
try. a
25% [Btry. / day ° y. / day
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The team analyzed the current-condition
maps, searching for opportunities in the
process. We found 32 ideas to improve the

current conditions:
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Improve: Workstations
i i

ll-—-— J i’ il

Build Electronics stations defining the tools and materials required to efficiently perform the operation.

Working stations objective: Reduce flow time, flow distance, floor space, inventory,

handling, scheduling transactions, and scrap and rework. Benefits:

* Main materials and tools on hand

« Workstations facilitate both production and quality control

» Workers can more easily see problems and possible improvements within their own cells and tend to
be more self-motivated to propose changes

» Workers often are able to rotate between tasks within their cell, which offers variety in their work.
This can further increase efficiency.



Improve: Water spider role
implementation

The Water Spider is a critical role in
making continuous flow and a smoothly
functioning Lean system a reality.

The Water Spider position is more than
a simple material handler. Far from it,
the Water Spider needs to be
thoroughly familiar with the materials,
tools and methods of the process they
are supporting.

‘.“'?\'_\\\ ” '

Define targets, rates and operation for \Water
Spider implementation, making sure to add
the maximum and minimum specifications for
all the stocking levels.




Improve: Kanban system

13

Kanban Training Electronics tray Kanban
implementation
A pull (Kanban) system is a communication system that:
* enables the control of operations,

synchronizes manufacturing or service processes with customer demand,
and

* strongly supports production scheduling.



Improve: Future Condition
Documentation




Improve: other improvements

Process Activity Ideas Responsible uee Priority

D
Dat

Battery Tray General Build Battery Tray Station
Battery Tray Batteries Critical Vis.uals:. Vasil
Assembly Set Batteries Right
Grab and
Battery Tray grind fuse Have a grinder on the station work. Tim Home Run
parts
"Z bar" and
Battery Tray battery Design a better "z bar" tool Tim Home Run
placement
Case cover operation Install Label the charger with serial number in order to Scott Home Run
Charger improve traceability
. BMS Buy BSM without aluminum plate to avoid costand .
Electronic Tray Installation de-%nstallation time i Vicky Home Run
BMS Critical Visuals: _ . .
Electronic Tray installation How to install electronic board to avoid quality Vasil Home Run
problems (they are too sensitive).
. Prepare . .
Electronic Tray cables Kanban the electronic tray cables / Harnesses Tim




Control: Benefits on electronics tray

Before
— 1

—

2hr. 14 min. per tray
19 activities 13 activities
870 steps / 0.54 mi. 130 steps / 0.08 mi.

Time improved 52% / Distance improved: 85%
Goal= 53.87 min. / Achievement of 81% of the goal




Control: Future recommendations

« Global balancing implementation: Finish implementing all the designed
workstations and needed Kanbans.

« Global performance visibility project: Develop a system to track, solve and sustain
improvements for the main obstacles between areas.

« Workshop personnel empowerment project: Design and sustain a system to
provide simple information to the workshop personnel and involve them in a timely
decision-making culture.

« Multi-skills matrix training program: Standardize the key activities of the process to
substantially reduce errors and rework.

SN

_Lipsh >




Control: Benefits

Future improvements Deliveries and Benefit

1. Global balancing
implementation:

2. Global
performance visibility

3. Workshop
Personnel
empowerment

4. Multi-skills matrix
training program

» Workstations for key operations

» Define and implement required Kanbans to improve flow efficiency.
Develop visuals and training to sustain quality requirements at the stations

» Adjust the cycle time and responsibilities for the water spider role.

* Improve capacity

« Timely decision-making systemwith Box Score and 4 Q's

running consistently to track weekly Key Performance Indicators (KPI’s).
Root-cause analysis team meetings to understand key sustainability needs,

gaps and improvement activities.

* Optimization of Key Performance Indicators (KPI's).

« Andon (visual control) designed and implemented for anyone to understand
the status of the process without asking questions.

« Team members understanding their performance and participating in
developing “within-their-scope” strategies to support the problem-solving system.
»  Optimization of workshop team performance.

« Standardized work and permanent preservation of knowledge

* Up-and-running Multi-skills Matrix.

» Consistently achieve maximum performance and minimum waste through the
optimal combination of operators and equipment

cC=27
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