From: Bruce Watson

Sent: Tuesday, February 20, 2018 7:32 AM

To: Scott Kohn;Christiaan Khurana;Andre Gava;Jigar Shah

Cc: Salvador Ramirez;Geoff Cutler;Thomas Hertwig;Michael Emery;Mathieu
Desjardins;Shaun Matthies;Ken Zemach;Tom Primeau;Vitor Ayres;Eric Ouellet

Subject: RE: 622 Correlation Depth Study

Great work guys on getting clarity for clean point proposal.

+Jigar - Please note from the graph below the BMB Removal Cleanpoints are
23S: Prior to lIFeb, lam
25S: Prior to lIFeb, 3pm

Bruce

From: Scott Kohn

Sent: Monday, February 19, 2018 7:10 PM

To: Christiaan Khurana <ckhurana@tesla.com>; Andre Gava <agava@tesla.com>

Cc: Salvador Ramirez <saramirez@tesla.com>; Geoff Cutler <GCutler@tesla.com>; Thomas Hertwig
<thertwig@tesla.com>; Michael Emery <memery@tesla.com>; Mathieu Desjardins <mdesjardins@ tesla.com>; Shaun
Matthies <smatthies@tesla.com>; Ken Zemach <kzemach@tesla.com>; Bruce Watson <bruwatson@tesla.com>
Subject: RE: 622 Correlation Depth Study

I didn't have any questions or comments.
M3 Module Puncture - hold 622 presentation updated.

Here's a proposal for a puncture clean date, before which, BMB removal would not be required, though suspect cells still
need to be removed for circuit.
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Thank you,
Scott
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Scott Kohn | Sr. Manager | Battery Safety and R&D
3500 Deer Creek Road | Palo Alto, CA 94304
p 650.681.5295 | e scott@tesla.com

T=5Ln

The content of this message is the proprietary and confidential property of Tesla Motors, and should be treated as such. If you are not the intended
recipient and have received this message in error, please delete this message from your computer system and notify me immediately by reply e-mail.
Any unauthorized use or distribution of the content of this message is prohibited. Thank you.

Please consider the environment before printing this email.

From: Christiaan Khurana

Sent: Monday, February 19, 2018 6:48 PM

To: Scott Kohn <scott@tesla.com>

Cc: Salvador Ramirez <saramirez@tesla.com>; Geoff Cutler <GCutler@tesla.com>; Thomas Hertwig
<thertwig@tesla.com>; Michael Emery <memerv@tesla.com>; Mathieu Desjardins <mdesiardins@tesla.com>; Shaun
Matthies <smatthies@tesla.com>; Ken Zemach <kzemach@tesla.com>; Andre Gava <agava@tesla.com>

Subject: Re: 622 Correlation Depth Study

Great! Looking forward to hearing your thoughts! Big shout out to Michael Emery for taking point on text
execution after | left Giga.

-Christiaan

From: Scott Kohn <scott@tesla.com>

Sent: Monday, February 19, 2018 6:37 PM

Subject: RE: 622 Correlation Depth Study

To: Christiaan Khurana <ckhurana@tesla.com>

Cc: Salvador Ramirez <saramirez@tesla.com> Geoff Cutler <gcutler@tesla.com>. Thomas Flertwig
<thertwig@tesla.com>. Michael Emery <memery@tesla.com> Mathieu Desjardins <mdesiardins@tesla.com>.
Shaun Matthies <smatthies@tesla.com>. Ken Zemach <lczemach@tesla.com>. Andre Gava
<agava@tesla.com>

Very nice. Il have a closer look but this is great to have as we kick off the rework.

Thank you,
Scott

Scott Kohn | Sr. Manager | Battery Safety and R&D
3500 Deer Creek Road |Palo Alto, CA 94304
p 650.681.5295 | e scott@tesla.com

The content of this message is the proprietary and confidential property of Tesla Motors, and should be treated
as such. If you are not the intended recipient and have received this message in error, please delete this message
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from your computer system and notify me immediately by reply e-mail. Any unauthorized use or distribution of
the content of this message is prohibited. Thank you.

Please consider the environment before printing this email.

-——- Original Message-----

From: Christiaan Khurana

Sent: Monday, February 19, 2018 5:43 PM

To: Scott Kohn <scott@tesla.com>

Cc: Salvador Ramirez <saramirez@tesla.com>; Geoff Cutler <GCutler@tesla.com>; Thomas Flertwig
<thertwig@tesla.com>; Michael Emery <memery@tesla.com>; Mathieu Desjardins <mdesjardins@tesla.com>;
Shaun Matthies <smatthies@tesla.com>; Ken Zemach <kzemach@,tesla.com>

Subject: RE: 622 Correlation Depth Study

I've attached the updated slides with the data compiled, and my rationale on the limits set. In short, for 25S. the
threshold for 100 micron cell dent is 0 4 mm dent in clamshell. The 25S modules are confirmed to not have cell
puncturing to a threshold of 3.2 mm dent in clamshell. The 23S threshold to puncture is 3.0 mm as measured
from clamshell to bottom of cell can dent.

Thanks for everyone that made this data possible, and don't hesitate to let me know if you have any questions.
| also updated the Sharepoint slides with the proper thresholds.

-Christiaan

--—- Original Message-----

From: Scott Kohn

Sent: Monday, February 19, 2018 2:02 PM

To: Christiaan Khurana <ckhurana@tesla.com>

Cc: Salvador Ramirez <saramirez@,tesla.com>; Geoff Cutler <GCutler@tesla.com>; Thomas Flertwig
<thertwig@tesla.com>; Michael Emery <memerv@tesla.com>; Mathieu Desjardins <mdesiardins@tesla.com>;
Shaun Matthies <smatthies@tesla.com>; Ken Zemach <kzemaeh@teslacorn>

Subject: Re: 622 Correlation Depth Study

What’s the latest on puncture recreation for 23 and 25S?

For the 25S sent, Given the sample size, measurement accuracy of laser scan and teach tip shape variation |
think we ought to estimate that error and factor it into the max depth of clamshell that would be permitted to
“use as is”. It will be less than 0.45mm | expect.

These limits are going live tonight so please jump on this.

Thank you,
Scott

> On Feb 17, 2018, at 6:26 PM, Scott Kohn <scott@tesla.com> wrote:
>

> The presentation i sent Friday has the SharePoint link.
>

> The email below has some sentences that don’t seem to be complete.
>

> Nevertheless, recreation work should focus on 25S puncture threshold and 23S puncture threshold. The goal
4

CONFIDENTIAL TES-TRIPP 0010799


mailto:scott@tesla.com
mailto:saramirez@tesla.com
mailto:GCutler@tesla.com
mailto:thertwig@tesla.com
mailto:memery@tesla.com
mailto:mdesjardins@tesla.com
mailto:smatthies@tesla.com
mailto:ckhurana@tesla.com
mailto:GCutler@tesla.com
mailto:thertwig@tesla.com
mailto:memerv@tesla.com
mailto:mdesiardins@tesla.com
mailto:smatthies@tesla.com
mailto:scott@tesla.com

being to determine the date for which we need to start removing BMBs to look for punctures.
>

> Thank you,

> Scott

>

» OnFeb 17, 2018, at 3:26 PM, Christiaan Khurana <ckhurana@tesla.com> wrote:

»

» Scott,

»

» What's the Sharepoint link? In the attached the plots that I'll

» Incorporate into the presentation. The data suggests that around 0.45

» mm is the lowest clamshell dent that we could cause a 100 micron

» depth dent on the cell. Note that this depends on the tolerance of

» the cell can to clamshell measurement. However, if we use the worst

» case clamshell to cell can depth, then this tolerance goes to

»

» Also, towards the edge of a cell, the clamshell can be deformed up to 0.85 mm before 100 micron cell
denting. Ifthere is a way during the rework, to measure the radial position of the dent on the cell, we could set a
criterial like r_cell>7mm, then modules up to -Feb 10th would not need wire bond plucking. Regardless, how
we can set a lower bound of clamshell deformation. Do you think it's still worth to recreate the deeper cases, or
would you like to focus on another part of the data set?

»

» Thanks,

»

» Christiaan

»

» -— Original Message-----

» From: Scott Kohn

» Sent: Saturday, February 17, 2018 1:.53 PM

» T 0: Salvador Ramirez <saramirez@tesla.com>

» Cc: Christiaan Khurana <ckhurana@tesla.com>; Geoff Cutler

» <GCutler@tesla.com>; Thomas Hertwig <thertwig@tesla.com>; Michael
» Emery <memerv@tesla.com>; Mathieu Desjardins <mdesiardins@tesla.com>;
» Shaun Matthies <smatthies@tesla.com>

» Subject: Re: 622 Correlation Depth Study

»

» Awesome!

»

» Christiaan,

» Please consolidate the results in a manner consistent with the PowerPoint deck on SharePoint.
»

» Thank you,

» Scott

»

» > On Feb 17, 2018, at 11:06 AM, Salvador Ramirez <saramirez@tesla.com> wrote:
>»

» > | have attached the data for the Module.

» > Let me know if you have any questions.

» > Thank you,
» >

> »
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» > Salvador M. Ramirez

» > Metrology Technician

» > GigaFactory 1| Electric Avenue | Sparks, NV 89434
» > Cell: (760)541-9927 Email:

» > Saramirez@tesla.com<mailto:Saramirez@tesla.com>
» >

» >
» >
» >

» > From: Christiaan Khurana

» > Sent: Saturday, February 17, 2018 9:58 AM

» > To: Geoff Cutler <GCutler@tesla.com>; Thomas Flertwig

» > <thertwig@tesla.com>; Michael Emery <memerv@,tesla.com>; Salvador
» > Ramirez <saramirez@,tesla.com>; Scott Kohn <scott@,tesla.com>; Mathieu
» > Desjardins <mdesiardins@,tesla. com>

» > Cc: Shaun Matthies <smatthies@tesla.com>

» > Subject: Re: 622 Correlation Depth Study

» >

» > Awesome! Looking forward to seeing this data, especially finding the threshold of cell deformation for 1-
q

» >

» >

» > From: Geoff Cutler <gcutler@tesla. com<mailto:gcutler@,tesla. com»

» > Sent: Saturday, February 17, 2018 9:54 AM

» > Subject: Re: 622 Correlation Depth Study

» > To: Thomas Hertwig <thertwig@tesla.com<maiho:thertwig@,tesla, com» .
» > Michael Emery <memerv@tesla.com<mailto:memery@tesla.com» ,

» > Christiaan Khurana <ckhurana@tesla.com<mailto:ckhurana@,tesla,com» .
» > Salvador Ramirez <saramirez@tesla.com<mailto: saramirez@tesla.com» .
» > Scott Kohn <scott@tesla.com<mailto:scott@,tesla,com» . Mathieu

» > Desjardins <mdesiardins@,tesla.com<mailto:mdesiardins@,tesla,com»

» > Cc: Shaun Matthies <smatthies@tesla.com<mailto:smatthies@tesla.com»
» >

» >
» >

» > The module has had clamshell material removed - ready for next round of measurements.
» >

» > Geoff
» >

» > Get Outlook for i0S<https://aka.ms/oOukef>

» >

» > From: Thomas Flertwig

» > Sent: Saturday, February 17, 2018 6:57:21 AM

» > To: Geoff Cutler; Michael Emery; Christiaan Khurana; Salvador
» > Ramirez; Scott Kohn; Mathieu Desjardins

» > Cc: Shaun Matthies

» > Subject: RE: 622 Correlation Depth Study

» >

» > | can be there to back fdl when Geoff leaves for CA, if need be.
» >

» > Tom
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» >

» > From: Geoff Cutler

» > Sent: Friday, February 16, 2018 8:17 PM

» > To: Michael Emery <memerv@tesla.com<mailto:memerv@tesla.com» ;
» > Christiaan Khurana <ckhurana@tesla.com<maiho: ckhurana@tesla.com» ;
» > Salvador Ramirez <saramirez@,tesla.com<maiho: saramirez@tesla.com» ;
» > Scott Kohn <scott@,tesla.com<mailto: scott@tesla.com» : Mathieu

» > Desjardins <mdesiardins@,tesla.com<mailto:mdesiardins@,tesla.com» :

» > Thomas Flertwig <thertwig@,tesla. com<maiho :thertwig@,tesla. com»

» > Cc: Shaun Matthies <smatthies@tesla.com<mailto:smatthies@tesla.com»
» > Subject: Re: 622 Correlation Depth Study

» >

» > I'll be in at 8-9 to remove clamshell material and update when completed.
» > Thanks everyone!

» >

» > Geoff
» >

» > GetOutlook for iOS<https://aka.ms/oOukef>

» >

» > From: Michael Emery

» > Sent: Friday, February 16, 2018 7:12:02 PM

» > To: Geoff Cutler: Christiaan Khurana: Salvador Ramirez; Scott Kohn;
» > Mathieu Desjardins; Thomas Hertwig

» > Cc: Shaun Matthies

» > Subject: RE: 622 Correlation Depth Study

» >

» > Hi Team,

» >

» > The module has been dented and is at the FARO for measurement. After the measurements are done,
Mathieu's team will bring the module back to the Gigalab to remove the clamshell in the morning. 1 will be in
the lab between 8 and 9am. Let me know ifthere is anything else | can assist with.

» >

» > Thanks,

» > Michael

» > From: Geoff Cutler

» > Sent: Friday, February 16, 2018 5:50 PM

» > To: Christiaan Khurana

» > <ckhurana@,tesla.com<mailto:ckhurana@,tesla.com» ; Michael Emery

> <memery@,tesla.com<mailto: mernerv@tesla.com» ; Salvador Ramirez

» > <saramirez@,tesla.com<mailto:saramirez@,tesla.com» ; Scott Kohn

> <scott@,tesla.com<mailto:scott@,tesla.com» ; Mathieu Desjardins

» > <mdesiardins@tesla. com<mailto :mdesi ardins@tesla.com» ; Thomas

» > Hertwig <thertwig@tesla.com<mailto:thertwig@tesla.com»

» > Cc: Shaun Matthies <smatthies@tesla.com<mailto:smatthies@tesla.com»

» > Subject: RE: 622 Correlation Depth Study

» >

» > Christiaan/team-

» >

» > Any word on timing for steps 1and 2 below?

» > | can come in tomorrow morning to cut the clamshell as long as module is ready by 9a - I'm on the road no
later than 1la.

M

M
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» >

» > -Geoff

» >

» > From: Christiaan Khurana

» > Sent: Friday, February 16, 2018 5:16 PM

» > To: Michael Emery <memery@tesla.com<mailto:memery@tesla.com» ; Geoff
» > Cutler <GCutler@tesla.com<mailto:GCutler@tesla.com» ; Salvador

» > Ramirez <saramirez@tesla.com<mailto: saramirez@tesla.com» ; Scott
» > Kohn <scott@tesla.com<mailto:scott@tesla.com» : Mathieu Desjardins
» > <mdesiardins@tesla. com<mailto:mdesiardins@tesla.com» : Thomas

» > Hertwig <thertwig@tesla.com<mailto:thertwig@tesla.com» : Geoff

» > Cutler <GCutler@tesla.com<mailto:GCutler@tesla. com»

» > Subject: 622 Correlation Depth Study

» >

» > FIi Everyone,

» >

» > We're trying to get the correlation between clamshell dent vs. distance away from cell center vs. cell dent
for 25S modules. The plan is as follows:

» >

» > 1 Dent module to specified value with Instron (Michael)
» >

» > 2. Measure clamshell dent with FARO (Salvador or his team?)
» >

» > 3. Remove clamshell with hot knife or ultrasonic knife (Tom or Geoff?)
» >

» > 4. Measure cell deformation with FARO, with measurement datum at clamshell (Salvador or his team?)
» >

» > 5 Compile data (me)

» >

» > For Tests 1-9 (see attached spreadsheet) the clamshell FARO measurements have already been taken by
Salvador. Tom already used the hot knife to remove the clamshell, and they are ready for Step 4: measure cell
deformation with FARO. Michael will finish tests 10-21 by today, and submit them to Salvador to gather the
FARO measurements.

» >

» > Salvador,

» >

» > Please gather FARO measurements on the cell (with datum at clamshell) for Tests 1-9, and clamshell
measurements for Tests 10-21. What would be your ETA for this?

» >

» > Tom,

» >

» > Salvador and his team will let me know when those measurements are complete, and based on that timing,
I'll let you know when Tests 10-21 need to be hot knifed to expose the cells. Please mark clearly where the dent
is so that Salvador knows where to scan. Once that is complete, we'll resubmit to Salvador to get cell
measurements for Tests 10-21.

» >

» > Thank you all very much for your support and please let me know if you have any questions.

» > Christiaan Khurana ITest EngineerlBattery Safety and R&DITesla

» > Motorsl

» > 3500 Deer Creek Rd. Palo Alto, CA 94304 1 (713) 449-0166 The content of this message is the proprietary
and confidential property of Tesla Motors, and should be treated as such. If you are not the intended recipient
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and have received this message in error, please delete this message from your computer system and notify me
immediately by reply e-mail. Any unauthorized use or distribution of the content of this message is prohibited.
>>>

>>>

>>> <Copy of TestPlanDentRecreation.xlsx>

>>

>> <622DentRecreationPlots.pptx>
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