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Do’s and don’ts......

Introductie

“Externe” invloeden

Software, Safety & Power Electronics
Ontwerp overwegingen <= kosten

Opvallende problemen

I_IIEI:"l;l:l li;[i]tn(:ﬁﬂﬂ s



“= 12 marktgroepen
= 775 medewerkers
*= 186 miljoen omzet
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Drinkwater Afvalwater

New York Chicago
12000 lampen > 920 lampen
2,7 MW ' 0,92 MW
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NOS

MNiouws

Sport Liitzendmngen

Onderzoek naar ontploffende
hoverboards

8 juni 2017 DN WLAND

De Nederiandse ‘Voedsel- en Warenautoriteit (NVWVA) gaat onderzoek doen naar
de brandvelligheid van hoverboards, gemaoloriseerde tweewielige skateboards
Sinds maart heeft de NVVA vier meldingan gekregen over oniploffende

hoverboards. De brand ontstond meestal tijdens het opladen
e

Veilig laden Samsung......
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Battery with inbuilt ‘fire extinguisher’ developed
January 17, 2017

Researchers have designed a lithium-ion battery that contains a fire-extinguishing
material, which is released if the battery gets too hot.

Flame retardant triphenyl phosphate (TPP) sits inside a shell within the electrolyte fluid.
The shell melts when the temperature reaches 150°C (302°F), releasing the chemical
compound.

In tests, battery fires were

extinguished in 0.4 seconds.
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Safety standards and testing protocols for lithium-ion cells

Table 1: Summary of abuse tests found in international safsty standards and testing protocols for lithium-ion batteries®

NEMA | SAE UN
ciaz2m, | J2464 | PLILS

Test Criteria/Standard

External short circuit
Abnormal charga
Forced discharge
Crush

Impact

Shaock

Vibration

Heating

Temperature cycling
Low pressura (altitude)
Projectile

Drap

Continuous low rate
charging

Malded casing heating test
Open circuit voltage
Insulation resistance
Reversa charge
Panatration

Internal short circuit test
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Chart 1.1 Installed HESS Power Capacity by Technology, World Markets: 2017-2026
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= Battery-Battery Systems
. Battery-Capacitor Systems
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(Source: Navigant Research)
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12kW PFC unit
3 fase 360-526V In
+/- 400Vdc uit
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Conformal coating & deels ingieten:

‘r—ae=c—d == p— | light controls




gl ll=.-'l_l.=1|_a light controls




Software, Safety & Power Electronics......

Flow chats

Inzicht software (cursus C/C++)

Leer van demoboards

Scaled proto > 1% power voor debug en testen
Check “human interface”

SAFETY
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Elektrolyse Unit
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Characteristics of Sate Software

« Software is “safe” if...

— It has features and procedures which ensure that
it performs predictably under normal and
abnormal conditions

— The likelihood of an undesirable event
occurring in the execution of that software 1s
minimized

— If an undesirable event does occur, the
consequences are controlled and contained

“Software Safety and Rehability™
--D. Herrman
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Power level in 200 stappen >> 100% = “200"......
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Voorbeeld TI C2000 LaunchPad XL

Zie websites microcontroller
aanbieders
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Zorg tijdig voor Flow charts / Context

diagrammen
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80 % by Achieving More with Less
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Test opstelling
 Fet / 1GBT
* Koeling
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Keuze:
SIC FET’s
Halve brug

Kritisch:
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temperatuur
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Silicon Carbide FET’s veelbelovend, maar

5 Kleiner chip oppervlak > kleinere warmte capaciteit

5 Voor min. aan-weerstand, gate > 20V en abs. rating is 22 /25V.

Figure 14. Normalized Rpg(op, vS. temperature

5 Lay-out is kritischer !
) Let op EMC problemen

(*2) Efficiency verbetering 0,6% >> + 72% in kosten
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Vo = l200W
ttky Diode

L (7 =135°C)=45 4

Q = 11nC

Package

1.3%Y Schotthy Rectifeer

® Opbimized for PFC Boost Diode Applicatson

®  Targ Reverss Recovery Curmant

*  High-Frequency Operation

*  Temperature-Independent Switching Behaiior
-

Positive Temperature Coefhicient an V, -
Benafits To-252-2 HS DIOdeS

Aeplace Bipolar with Unipolar Rectifers

.

®  Essentially Ne Switching Losses FiN 1

®  Higher Eficiency CASE
®  Reduction of Heat Sink Requiraments PN 2

.

Parailel Devices Without Tharmal Runaway
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Place of de-soldered chip Hole in PCB
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Missing
part of
terminal

Missing
part of
termunal
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Contact layer

Maser

Contact layer

disappeared F
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Contact layer disappeared

P

Maser
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Maser

12/27/2016 WD mag HV ' det — 500 pm
2:.04:59 PM 5.8 mm 210 x 15.0 KVIETD Maser Engineering - NanoSEM 230

-
F 4

y
L1

ae==c—d == p— | light controls




Label A:

cledax32\genesisigenspc.spe

Counits
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Dear Mr. Telgenhof,

please let me glve you an explanation on the found peaks of chemlical elements In the potting:
C and O are basic parts of the organic polymer matrix

Na and Sl are part of the molsture adsorber

Al Is part of the crystalline flre retardant

P Is part of the liquld flame retardant

§ Is part of the antl-oxIdatlon addItlve used In small amounts
All these chemicals are essentlal parts of the formulation and can’t be deleted In the resin.

Hope this Information Is helpful to you.

In case of any questions, please feel free to contact us.

MIt freundlichen GriRen / Best regards / IR Bt R
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Temperature range of use: -60°C to +125°C .

The casting resin is wsed with

@MW Encapsulation and coating of pressure sensitive electrical and electronic components, e.g. sensors, >
SMD-equipped P(Bs.

Product Specification:
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Onderzoek Snubber weerstand — ingiet materiaal
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Surface mount resistors types/ 1210 / 1812
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Orig. No potting V1

Orig. No potting V1 + Coating xx
Orig. V1 + potting yy +th.coupl.
Orig. V1 + potting compound A only
Orig. V1 + coating zz + potting zz
Orig. V1 AA potting

Orig. V1 Primer + AA potting

Orig. V1 +_ potting BB

Res. 1210 - V1 + potting XX

10 Res. 1210 - V2 + potting XX

11 Res. 1812 - V3 + potting XX

12 Orig. V1 + coating CC

13 Supher res.Res V1 + potting XX

14 Orig. V1 potting DD added march 2017

©OCoO~NOOA~,WNER
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# failed resistors

III' I'II’ Tl

Orig. No
potting V1

Stress Test Snubber resistors

Status 15 juni 2017

Orig. No Orig. V1+ Orig. V1 + Orig. V1 + Orig. V1 Orig. V1 Primer Orig.V1+_ Res. 1210 -V1 Res. 1210 - V2 Res. 1812-V3  Orig.V1+ Supherres.Res Orig. V1

potting V1 + potting A
Coating AA +th.coupl.  compound A potting A
only

___#—_-_ A

potting coating BB + potting B + potting B potting C + potting A

+ potting A coating D V1 + potting A potting E

added march
2017
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old

new
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Lagere temperatuur > toevoegen heatsink

FE B
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HALT test
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_ [°c] ACT [ Patting top; T [°C] ACT
? 1 17
. i 35 g L
£ e AcT [ Potting bottom: T [°C] AcT
) {453 454
T Figure 6. Actuele temperaturen
3 uitvalsmoment
. 0.000 1035577 2111153 146730 4222905 =
Figure 5. Eerste uitvalsmoment, 1 koelbeugel komt los
i Rec [Grms] RMS |7 - [Grms) RMS
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Figure 8. Losse koelbeugels na 40min Figure 7. Grms waarde uitvalsmoment
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=

Paolting boltom; T

Palting log, T

15:54 577 49185 0 4T43TE2 01:03:38.310 =
Figure 12 Temperatuur cycle

Rood = Potting top, Magenta = Potting bottom
Groen =Tambient, Blauw = T airinlet

MNote: geen uitval
Conclusie:  Na het lijmen van de koelbeugel met RTV162 kit laat deze niet meer los.
Limits -50°C +145°C
50Grms
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A T ' A
Temperatuur verlaging = 15 °C
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it =1 I-—ll'_“l | light controls



light controls

==}




H light controls
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