
M3 | Battery Module -  Zone 1 Cell Manager State Data 7-01-18 thru 7-08-18 
[5 shifts planned 

downtime excluded]

Cell Manager Weekly State Report %RunMonth 

■ %RunWeek

%StarveMonth 

■ %StarveWeek

%BlockMonth

%BlockWeek

%FaultMonth 

■  %FaultWeek
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Limiters List
A r e a Issue Actions Who When :

C e l l  M a n a g e r
Frequent Fault "Unload Walking Beam High Leveled". Due to manually unloading formation trays to 

palletize

--Provide new manual carts to production team
-Provide separate safety zone to preventstoppingthe machine-on hold pending 
carts effectiveness

Ivy Wang/Manuel Ferran 
Mike Berlied

7/13/18  
7/20/18 (?)

Puck Conveyance Puck jams causing both CM downtime and CTA starved for cells
-Setup "Red Tag" tracking method to ID puck jam locations 
-Resolve current "'Red Tag" locations

Manuel Ferran/ 
Maintenance

Done-on going
7/13/18
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M3 I Battery Module -  Zone 1 CTA State Data 7-01-18 thru 7-08-18 
[5 shifts planned downtime excluded]

CTA Weekly State Report %RunMonth 

■  %RunWeek

%StarveMonth 

■  %StarveWeek

%BlockMonth 

■ %B!ockWeek

% FaultM onth 

■  %FaultWeek

CTA 1-1 CTA 1-2 CTA 1-3 CTA 1-4 CTA 2-1 CTA 2-2 CTA 2-3 CTA 2-4 CTA 3-1 CTA 3-2 CTA 3-3 CTA 4-4

A r e a Is s u e A s s o c i a t e d  A c t i o n s W h o E s t i m a t e d  I m p a c t W h e n

TTP Frequent Tub pick failures/ handoff issues due to  ben t/ deformed incoming tubes from supplier (Valeo) Investigate /  Develop vision inspection system to detect and reject "'bad" tubes David Knepfle +3% 8/31/18

C T A Tube rejects for profilometer (1-2% average)- causes yield loss and performance hit - Roll out version 16 of profilometer inspection-to allow for 3 bead area where 4th bead is 
discontinous

Henry Xie +2% 7/20/18

All
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M3 | Battery Module -  Zone 1 CTA Dispatch Pareto
Top N machines

Top 10 Machines by Count of Dispatches
Top N Reasons

Top 10 Reasons by Count of Dispatches

Machine Code

3BM2-20Ü00-04

3BM1-20000-03 

3BM1-20000-02 

3BM2-2Q00Q-03 

3BM2-20000-01 

3BM3-20000-04 

3BM1-20000-01 

3BM 3-20000-02 

3BM3-20000-01 

3BM1-20000-04

Machine Description

CTA2 Lane 4

CTA1 Lane 3 

CTA1 Lane 2 

CTA2Lane3 

CTA2 Lane 1 

CTA3 Lane 4 

CT A1 Lane 1 

CTA3Lane 2 

CTA3 Lane 1 

CTA1 Lane 4

Sum of Count of
Reason Description Downtime.. Dispatches
1222071- Dispense

c 997 285 Frame: Close the
1622091-TubeNest:

r , -r u m *  1,636 116 Cióse TubeNest ^ 2 1 6

0-Unknown 545 97

1112081- Shuttle I Z  Z  
I, - . n  528 96 Unload: Close the

I s ?

I 96
1621005 -Tube Nest:

127 71
Open TubeNest I 71

1113055- Unknown 178 55 H s5
1622997-TubeNest:

, „ r -  3,078 46HandoTT Faulte
H tg

1113051- Shuttle 3 4_R5 A? 
Unload: Open Grip '
1111111- Shuttle 
Unload: Move to P

H 4 2

H 3 7

1300000- Unknown 2,941 36 H gg

0 50 100 150 200 50 100 150 200 250 300
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Zone Throughput & Final Yield

Yield o vertim e

10,000

8,000

6,000

4,000

2,000

Jun 23 Jun24 Jun2S Jun 26 Jum27 Jun 28 Jun 29 Jun30 J u l l  Jul 2 Ju l3

Bandolier Start Date [2018]
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Zone 1 -  Defect Trends-SCRAP
Week before Shutdown (June 24) Week after Shutdown (July 5)
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Zone 1 -  Action Items
Improvement

Type

Forecast 
Improvement 

(based on last 7 
day fallout)

Issue Actions Who When

Yield 0 .18% Cooling Tube - H eight A djust and track  nom inal Tube y  positioning and Y servo A u to  tun ing M ik e /A d ith y a /Z h o u 7 /1 5 /2 0 1 8

Yield
7 /1 5 /2 0 1 80 .09% Cell - Raised C ontinue to  M o n ito r  all lanes fo r any  excursions Logan

Cooling Tube Height - Defect Yield Trend Cell - Raised - Defect Yield Trend

Overall Defect Trend Overall Defect Trend
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Zone 1 -Additional YIELD Slides 
(on Cooling Tube Height)
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Zone 1 -  Defect- Cooling Tube Height

Lane 7- Biggest Hitter! (Last 14 days)
Defect Percentage by Line

1.5%

1.0%

0.5%

0.0? i

O

m ■=3-
o o
o o
o o
© o
© ©

<N
on tr i
s s
CO 00
on on

©Copyright 2017Tesla Motors, Inc. All rights reserved. Proprietary and Confidential Business Information.

CONFIDENTIAL TES-TRIPP 0014760



Zone 1 -  Cooling Tube to Cell Height -  1C Side (last 1 Wee
CT to CELL-Datum-Non Datum- 1C Z Points

Ju lyl,
2018

July 2, 
2018

July 3, 
2018

July 4, 
2018

July 5, 
2018

July 6, 
2018

July 7, 
2018

July 8, 
2018

CT to CELL-Datum-Non Datum- ic z Points

2

L
a
n
e

7

CTtoCellDatum CT to IC Z mid points(l) CT to IC Z mid points(2) CT to IC Z mid points(3) CTtoCellNonDatum
CTtoCellDatum CT to IC Z mid points(l) CT to IC Z mid point$(2) CT to ic z mid points® CTtoCellNonDatum
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Zone 1 -  Defect- Cooling Tube Height

• Adjusting tube y positioning by increasing the
tension of the grippers for Lane 7 and Lane 12 might 
solve for the camber of the cooling tubes
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BURST WEEK SUDES
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M3 | Battery Module -  Zone 1 -  CTA 
Current Cycle Time: Lane -  Line
C ycle  T im e per lane

Lane
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0

55.88

50.11 50.29 50.52

5376 54.03

Lane 1 Lane 12 Lane 7 LaneS Lane 3 Lane 6 Lane 11 Lane 4 Lane 2 Lane©

63.16

Lane 10

A r e a Is s u e A c t i o n s W h o W h e n

C T A / C e l l

C o n v e y a

n c s

-1 mplerr,ent new logic to allow ingressing cells

Mike Berlied
In Validation

A l l  L a n e s
Servo move speeds not 
consistent across all lines

Ensure all servo speeds across fleet are 
consistent to Line 1
Create Rslinxspreadsheetforeasy audit in the 
future of servo speeds

Mike Berlied 
Dan Stark

7/13

Lane 5
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6- 25-18 
thru

7- 01-18M3 | Battery Module -  Zone 1 Cell Manager State Data

£
O
Q

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0 .00%

3B M 1-10000-01 [CM1]

Cell Manager Weekly State Report %RunMonth %StarveMonth %BlockMonth 

■ %RunWeek ■%StarveWeek ■%BlockWeek

3B M 2-10000-01 [CM2] 3B M 3-10000-01 [CM3]

%FaultMonth 

■  %FaultWeek
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Action List
Area ■ Actions Who When

C e l l  M a n a g e r Excessive Starved for Pucks -Reduce meantime to respond by staffing dedicated Cell Managerand Conveyance operators
Production

Team In Progress

Cell Manager ; Frequent Fault "Unload Walking Beam High Leveled". Usually due to  operator error.
-Reduce cycle start tim er C30
-Provide new manual carts to  production team
-Provide separate safety zone to prevent stopping the machine

Production 
M. Beriied 
Ivy Wang

In Progress

P u c k  C o n v e y a n c e
Manuel Ferran

Continuous
Maintenance

Puck Conveyance
Certain puck are identified to move slower than usuai, potentially due to  physical damage and excessive 
debris

Discard damaged pucks and replace with new ones from  spares
Manuel Ferran 
Maintenance 
Prod uction

Continuous

C e l l  M a n a g e r Current manual process of loading pallets cannotsustain 6k requirementfor CM
ImplementAGVs
Coordinate Burst Build to test AGV's
Develop new anchoring system to support both AGV/Carts deliveries

Manuel Ferran 7/6
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M3 | Battery Module -  Zone 1 CTA Machine Downtime
CTA Weekly Downtime Report

89.44%

—

■ Last Month Downtime %
•-Available % (Run + Blocked + Starved) 
^Run Time Month

93.94%
90.81%

■ This Week Downtime % 
HRun Time (Week)

6- 25-18 
thru

7- 01-18

64%

A r e a Is s u e A s s o c i a t e d  A c t i o n s W h o E s t i m a t e d  I m p a c t W h e n

CTA
Tube Tray Pickers freq uently fail to  pick a tube which usually req uires long recovery time. This has been 
the main reason fo r machine starved fo r tubes.

- Implement a quick tube quality inspection on CTA to prevent loading any bent or thick 
tubes
- Potentially implement a Cognex vision system to skip bent tube, bu t also increase 
picking accuracy (Still under discussion) +1 nvestigate using laser sensors instead.
- Re-design o f cooling tube trays and dunnage for increase stability and red uced

Omar Assali 
Logan White 

David Knepfle

Base on downtim e
due to failed picks 

+ interpolate 
%decrease in 

starved fo r tubes
in Progress

C T A
High number of scrapped tubes (~633/day) reduce availability and are mostly false rejects (lack of 
robustness in profilometer scans and dispense repeatability)

viscosity
- Moved the glue dispense and profilometer logic to a fast task (5ms) to ensure trigger 
repeatability (Completed)

NickTysturp 
Grant Anderson

Both downtime 
and scrap 
reduction.

In Progress

CTA Higher percentage of "starved fo r cells" on lanes 1 and 8 {16% vs. 5-8% in o ther lanes on the same line)

- Auditand identify any logic differences between the lanes (same CM we shouldn't 
have that much variability)
- Determine if stuck pucks is more pronounced on these lanes
- Implement new logic to  allow ingressing cells earlier at bandolier builder (Completed)

JohnZhu 
Taylor Ketchum 

Mike Berlied

Up to  11% reduction 
in starved fo r cells 7 /6

C T A

Several shuttle unloads have been failing to place on shelfs. Operators determined that the best way to 
recover is to open and close the shuttle unload grippers. We want to implement an AUTO cycleretry for 
that step.

- Implement cycle retry on all lanes for Shuttle Place to reduce faulted time on Tube 
Dispense. Jose Ayala

367 min/weekof 
downtime reduction 7/6
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M3 | Battery Module -  Zone 1 CTA State Data
CTA Weekly State Report %RunM

6- 25-18 
thru

7- 01-18 a
64%

A r e a Is s u e A s s o c i a t e d  A c t i o n s W h o E s t i m a t e d  I m p a c t W h e n

CTA
Tube Tray Pickers frequently fai! to  pick a tube which usually requires long recovery time. This has been 
the main reason for machine starved for tubes.

- Impiernenta quick tube quality inspection on CTA to prevent loading an / ben to r thick 
tubes
- Potentially impiernenta Cognex vision system to  skip bent tube, bu t also increase 
picking accuracy (Still under discussion) + Investigate using laser sensors instead.
- Re-design o f cooling tube trays and dunnage for increase stability and reduced

Omar Assali 
Logan White 

David Knepfle

Base on downtim e 
due to failed picks 

+ interpolate 
^¿decrease in 

starved fo r tubes
In Progress

C T A
High number of scrapped tubes (~633/day) reduce availability and are mostly false rejects (lack of 
robustness in profilometer scans and dispense repeatability)

viscosity
- Moved the glue dispense and profilometer logic to a fast task (5ms) to ensure trigger 
repeatability (Completed)

NickTysturp 
Grant Anderson

Both downtime 
and scrap 
reduction.

In Progress

CTA Higher;percentage of "starved fo r cells” ;on lanes 1 and 8 (16% vs. 5-8% in o the r.lanes on the sameline)

- Audit and identify any logic differences between the lanes (same CM we shouldn't 
have that much variability)
- Determine if  stuck pucks is more pronounced on these lanes
- Implement new logic to  allow ingressing cells earlier at bandolier builder (Completed)

JohnZhu 
Taylor Ketchum 

Mike Berlied

Up to  11% reduction 
in starved fo r ceils 7 /6

C T A

Several shuttle unloads have been failing to place on shelfs. Operators determined that the best way to 
recover is to open and close the shuttle unload grippers. We want to implement an AUTO cycleretry for 
that step.

- Implement cycle retry on all lanes for Shuttle Place to reduce faulted time on Tube 
Dispense. Jose Ayala

367 min/weekof 
downtime reduction 7/6
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M3 | Battery Module -  Zone 1
Cell Manager & Cooling Tube Attach (CTA) - 6K Limiters

6-9-18
thru

6-15-18

6K Lim iters
Area

C T A  -  K i t t e r s
Single point of failure on the entire Line's output. Re-designed/upgradedarms have experienced mechanical binding 
already since being installed 7 weeks ago and if one goes down it is a long repair.

- We have a spare sub-assembly and all spare components in house to 'hot swap' if needed. 
This is about a 2-3 hour job and will cause an entire CTA LINE to be hard down until repair 
complete.

CTA-Tube  
Handling

Tube handlingsystem is on one safety circuit and is also considered a 'single po in t o f fa ilure ' tha t can stop 
building o f bandoliers very quickly if goes down. Starved fo r tube is our highest starved percent in the bandoiier 
builder mostly fo r this reason.

- Ensure that Tube Handlingsystem maintains a high uptime and use; controls bypasses to  help 
assist uptime if absolutely necessary as long as it is safe to  do so.

C T A  O v e r a l l

Mean time to repair is high on CTA due to access and type of repairs that are typically required. Included to this is 
length of time it takes to get spare parts up to the system. Different repairs can take a lane down, 2 lanes down (if 
on Cure Conveyor area) ora whole line down (Kitter/Gantry/Tube Handling).

- We will be having some critical and high risk spares lineside.

CTA Bandolier
Egress

Bandolier offload station is completely manual, intense focus o f the operators on that station is required to 
ensure that auto line is not 'blocked by tables or bandoliers not offloaded'. N on-a u toma ted process tha t is still 
being fine tuned so considered a lim iter at this po in t

- Continue to  fine tune and coach the operators in the area.

C e l l  M a n a g e r

A large Cell Manager repair will starve an Auto Line and possibly Manual lines of cells. Three current cell 
managers were delivered and accepted at 5k capability. Increased capacity to 6k was possible for this timeframe 
with OEE greater than 92%. A large repair on one of these systems will take down and entire CTA Line and could 
starve manual lines if buffer is emptied duringthe repair time. [New system with +1.5k capacity is due end of July]

- We have done a great deal of PM and fine tuning of the system to be ready for this. Spare 
parts are on-hand and critical 'high risk' parts will be lineside and resources have been re­
assigned to ensure we can meet this target.

Cell Manager/ 
Puck Conveyance

To meet 6k, response time to Cell Manager and Conveyance faults must be immediate by operators. Conveyance 
buffer is only a few  minutes before Auto CTA is starved o f Ceils and has a d irect impact to  Manual Lines receiving 
cells as well.

Reduce mean time to  response (Production) 
Fix jams quickly and effectively (Maintenance)

C e l l  D e l i v e r y  t o  

C e l l  M a n a g e r

Unknown /  Undemonstrated Ingress Capability (AGV). Deliveries of cells are supposed to all come from AGV 
delivery which is currently a joint effort between Panasonic and Tesla Material Handling Automation Team.

Burst Build will be scheduled for week of June 17th
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