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Leerdoms markmio

patttakandi geti:

Skipulagt bilanaleit a réttan hatt og metid
alvarleika bilana.

Aflad sér videigandi upplysinga
Skilji virkni haspennukerfisins
Geti beitt maelitaekjum i bilanaleit




Ferli bilanagreiningar

1. Stadfesta kvortun vidskiptavinar
- Vandamal eda edlileg virkni?

AL &
- Spyrja spurninga, vid hvada adstaedur? ;G B !

2. Tengja tolvu og ath. villukoda
- Skrd nidur ef einhverjir kédar eru til stadar (vista/prenta)

3. Hreinsa ut villukoda
- [ einstokum tilfellum er ndg ad hreinsa Ut kdda

4. Stadfesta ad vandamal sé enn til stadar

- Prufuakstur ef haegt er, hafa i huga paer adstaedur sem
vidskiptavinur nefndi

5. Lesa villukdda aftur
- Bera saman vid fyrsta lestur og meta hvad tengist kvortun | ’ IDAN

. . . fraedslusetur
vidskiptavinar J



Ferli bilanagreiningar frh.
6. Afla upplysinga ut fra villukd6dum

- Fraedist um pa villukoda sem koma upp til ad geta
til um moguleg orsok,hvada kerfi tilheyrir kodinn?
upplysingar framleidenda, internetid.

7. SkoOa raflagnir og teikningar

- Leitid eftir sjanlegum skemdum a tengi og
raflognum. Notid teikningar til ad fa heildar syn a
kerfid.

8. Finna bilun

-Getur verid timafrekt, pvi meiri upplysingar pvi
betra, framleidendur oft med adgerdarlista yfir &
profanir og meelingar ‘ \’
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Ferli bilanagreiningar frh.

9. Vidgerod

- begar bilun hefur verid fundin er haegt ad Skipta
um e0da gera vid. Munid a0 gera parf vid orsokina
en ekki afleidinguna.

10. Stadfesta viogerod

- Tryggid ad gert hafi verid vid bilun med fullnaegjandi
haetti med prufuakstri adur en billin er afthentur
vidskiptavini. Hafid skjalfest allt pad sem gert var s.s.
meelingar ofl. Hjalpar til ef villa kemur aftur upp.




Skilgreining a astandi okutaekis

e Skal framkveema uti
* Skilgreint a prja vegu

Eingin heetta,haegt er Villa i HV kerfinu, Alvarleg villa i HV

a0 feera til 6kutaekid advorunarljos gult. kerfinu,Fullrar

an vandrada. varudar skal gaett og
ekki faera bil,

advorunarljds rautt.

Avallt meta haettu 4dur en farid er i bilanagreiningu og |
vidgerdir, po bill sé 6skemmdur getur verid bilun i HV ’ IDAN
kerfinu
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Forgreining-meta astand okutaekis
* Fyrsta prep

- An t6lvu og meelitaekja
- Sjonraen skodun, ummerki eftir eld,aflégun,litabreitingar, leka eda vatn.
- Nota hitamyndavél

* Annad prep
- Athuga hvort okutzki hafi lent i arekstri

* bridja prep

- Villukédar lesnir og astand okutaekis skilgreint Ty

‘ " IDAN
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Skilgreining ut fra villukodum

Tegund villuk6da Engin haetta (greent) | Haetta (gult) Mikil heetta (Rautt)

HV vidvorunarljds gullt
HV vidvorunarljos rautt
Interlock ras rofin

Bilun i rafhl6du

Bilun i Inverter

Bilun i rafmadtor
Skermun HV kapla
Potential equalization
Eingin spenna i 30
Bilad preload relay
Bilun tengt active discharge function

Bilun tengt einangrun




OBD skannar

e USA 1996

* Evropa 2001

* Mismikid af upplysingum adgengilegum

* Fra 6ppum i simum yfir i mjog dyran bunad
 Rafbilar ekki skyldugir til ad hafa OBD

N
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Haspennu villukodar-Daemi

 DTC og INF
 DTC P3000 HV Battery Malfunction

_m DTC Detection condition Svaedi bilunar

P3000 Abnormal signal input from battery ECU (HV battery - HV battery system
system malfunction) - Battery ECU

P3000 125 Abnormal signal input from battery ECU (high voltage - HV battery system
fuse blown out) - Battery ECU

P3000 389 Abnormal signal input from battery ECU (drop of high -HV control system
voltage) -HV battery assembly

P3000 603 Abnormal signal input from battery ECU (HV battery - HV battery system
cooling malfunction) - Battery ECU

=



PIDs/ Live data

View Tools Help

| File

% Exit | @ Hide ) Reset

3
¥

| Complote tist | Cuntom Lise "% VCDS Release 12.12.2; 01-Engine, Advanced Measuring Values * < Click for Selection Save/Load =

Sample Rate: 0.8 VCDS Infa1 :gf:); Loc. #

[¥] Engine Speed 001-1 =
Advanced Measuring Values [¥ Coolant Temperature (G.. 001-2
— [7] Lambda Control Bank 1 001-3
| Acceleration | Basic Sefting Requirements 001-4
7] Engine Speed (G28) 0031
Infa1 Info2 Actual [¥] Mass Air Flow Sensor (G70) 003-2
Engine Speed (G28) 0 /min [¥] Throttle Valve Angle 003-3
Coaolant Temperature (G62) -46.5°C [¥] Ignition Timing Angle 003-4
IMass Air Flow Sensor (G70) 278gls | Engine Speed (G28) 004-1
Throttle Valve Angle 0.0° [¥] Battery Voltage (Terminal 30} 004-2
Ignition Timing Angle -0.0 "ATDC Temperature (G... 004-3
Battery Voltage (Terminal 30} 11.900V Temperature (G.. 004-4
Intake Air Temperature (G42) -46.5°C [] Engine Speed (G28) 005-1
‘Vehicle Speed 0.0 kmi | Engine Load 005-2
Altitude Carrection Factor -10.2 % | Wehicle Speed 005-3
[] Load Status 005-4
| Engine Speed (G28) 006-1
[7] Engine Load 006-2
[7] Intake Air Temperature (G.. 006-3
Greph | \ Log | ‘ Save | [ Done. Go Back ) Altitude Carrection Factor  006-4

"] Engine Speed (G28) 0101 =

IDAN

fraedslusetur




A

Einhverjar spurningar?
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Verkefni 3 - Haspennukerfid

‘ " IDAN
‘ fraedslusetur .




Haspennukerfid

HV battery

Inverter

Motor/Generator

Hlutverk kerfisins:

DC <-> AC
Haekka/laekka spennu
Hledsla rathl6dunnar - -
Virkja rafmotor og AC daelu ﬂ" IDAN

froedslusetur




Haspennukaplar
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Rafmotorar

* DC motor  ACinduction motor ¢ AC synchronous motor

Stator

— ‘
fraedslusetur

Rotor
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Saldur (Stator)

* Fast vid hus motors
* Myndar segulsvid sem snyst
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'Breyting segulsvids i saldri




Breyting sequlsvids i saldri frh.




Tenging saldurs - Stornutenging

Uy = 1.73 Ujine to tine N L1 L2 L3
Ly, = Diine to tine u1 V1 wi1
u2 V2 W2

@
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Tenging saldurs - Deltatenging

L1 L2 L3

Uw = Uline to line
U1 V1 w1
Iy = 1.73 ljine to tine

Z1 Z2 || |Z3
U2 V2 | W2

@
qv IDAN
froedslusetur .



'Snt]a vid snuningi motors

LT

L2
L3
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n= —
p

Syn C h ro n 0 u S m 6 t o r' f1 = frequency of the applies stator voltage

p = number of pole pairs

 Algengast i raf/tvinn bilum

* Snyst i ,,sync” vid segulsvid

Bearing Unit

[ S |,S eg u | I Laminated Steel Core (Rotor)
* Mikil nytni

‘ Permanent Magnets

Steel Plate

Rotor Hub

Laminated Steel Core

Rotor with Permanent Magnets

Stator with Coils
Clutch

<
qv IDAN
froedslusetur .



/4

Synchronous motor

Ekkert alag Alag

i
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Soduskynjari
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™ sine

— coil
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Test item Test part Inspection standard Remarks
1-5 2650 +10 % Reference temperature: 25 °C
Motor position sensor 2-6 8700 +£10 % (77°F )
Phase resistance ey 76.00 + 10 %
b el st 4-8 13.44 k0 [20 °C (B8 °F)] - 7.56 |A separate table is provided for N
P kQ [30 °C (86 °F)] each temperature IDAN
fraedslusetur
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Orkuendurheimt

u

A Driver Demand

Braking
force
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Time IDAN
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Bilanagreining motors
* Fellur yfirleitt i 3 flokka

- Virkar ekki
- Titringur eda o6hljood
- Ofhitnun
Virkar ekki: Titringur, 6hljéd eda ofhitnun:
* Hlutir fastir * Vélreen bilun vegna bilana ihluta eda lélegs vidhalds
* Styring bilud eda engin spenna 4 fasa * Bilun i brunahreyfli (Hybrid)
* Innri bilun métors * Innri bilun métors

* Bilanagreining parfnast gdds skilnings a virkni

Audveldast -> erfidast

Skoda oliu og vidhaldsgogn

Skoda TSB eda recall upplysingar ' ’ IDAN

S ko 6 d DTC fraedslusetur .



Bilanagreining motors

* Toyota hybrid

* Innra vionam motors

Tested Connection

U-v
V-W
W-u

1.
2.
3.
4.
5.

Drepa a bil
Aftengja samkvaemt framleidenda
Aftengja motor (3 fasa)

Nota milliohm maeli (hitastig getur haft mikil ahrif)

Bera saman vid gildi framleidenda

Specified Condition
Below 135mQ at 20°C
Below 135mQ at 20°C
Below 135mQ at 20°C

b
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e Ath. Einangrun motors
- Sama ferli og adur nema notast vid einangrunar meeli (megaohm tester)

Tested Connection Specified Condition
U - chassis ground 10 M0 or higher
V - chassis ground 10 M0 or higher
W - chassis ground 10 ML or higher

* Ef kemur i ljos utleidni parf oft ad skoda hvort pad sé kapalinn
eda motorinn sjalfur.

7
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Verkefni 3 - Rafmotorar
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Inverter

 Motor Controller
e Power Electronics Unit
e Power drive unit

* Motor controle Module
- Boosta spennu fyrir motor (DC/DC)
- Hlada 12V kerfi (DC/DC)
- DC->AC og AC->DC
- Samskipti vid onnur kerfi s.s. BMS
- Rafraen styring




PWM - Pulse Width Modulation

* Notad til styringar a morgum hlutum
e Spennupulsar

ui/v
VAL 1 1 1 u/v

u/v

e Al ] 1 [

uz2/v

-/ ]
ui/v 12/ A A ., N
A
\‘\\yaw

i
B A
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'PWM i sinus bylgju
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* |GBT

e Lagt vionam

* Litil tép

* Mjog la styrispenna

briggja fasa Inverter styring

—
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Afrioill - Rectifier

e Einungis i tvinn bilum par sem er sér rafall (generator)
e Rafall framleidir pa AC sem parf ad umbreita i DC
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D C — D C : Blocking Diodes for
Transistors Rectificattan

L.
/

 2-3 spennugildi i notkun iy 1
BT 7 )
Haspennu rafhlada 201.6V | T
Motor/rafall 600V
12V kerfi 12-14.6V

 Buck-Boost converter

R

|
\ -
=—pal

High Voltage
Battery

* 12V converter

Inductive Power
Transmission

*’ IDAN '
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Daami um bilun: Ofhithnun inverters

 DTC: ,POAS3 INF 346 Inverter cooling system performance’

(

* "Inverter cooling system malfunction (water pump system
malfunction)" s B

 Samkvaemt Toyota

1. Kanna magn kalivokva
Athuga kzeli hosur
Athuga raftengi a vatnsdaelu
Athuga virkni vatnsdalu
Athuga virkni keeliviftu
Skipta um inverter

o U ke WN

N
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Daami um bilun: Ofhithnun inverters

* Raun orsok




pbettar

e péttar geta haldid hledslu i akvedin tima
e Litil enurhladanlegar rafthl6dur

* Einfaldir ad gerd

 Hluti af aftengingarferli er ad meela pétta
* Active og passive afhledsla

@
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Electrical Interlocks .
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Potential equalisation

* Tengja alla malmhluti saman
* Lykilvorn gegn raflosti
* Allir hlutir hafa sama potential

AI _____ E AI n




PP
cp
PE
L1
L2
L3

ledsl

Proximity pilot
Controle Pilot
Protective earth
1 fasi
5 fasi
3 fasi

Neutral

&
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CP tengi i hledsluporti

* CP sér um samskipti milli hledslustodvar og 6kutaekis
* Styttri en PP,leyfilegur straumur azetladur adur en samskipti komast a.
e PWM AC merki (12v 1kHz) fra hledslustod

e Spennu breytt i okutaeki med vionamum

Swoa vonam s

A Inf Ohm Okutaeki ekki tengt eda CP ekki tengt

B R1=2700 ohm Okutaeki tengt en hefur ekki bedid um ad hledsla byriji
C R1|R2=880 ohm Okutaeki tilbuid til ad hefja hledslu

D R1|R2|R3 =240 ohm Okutaeki dskar eftir hradhledslu i gegnum DC

wv IDAN
froedslusetur .
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CP tengi frh.
Savs lvionam e

Okutaeki ekki tengt eda CP ekki tengt

Inf Ohm

R1=2700 ohm
R1|R2=880 ohm
R1|R2|R3 =240 ohm

Okutaeki tengt en hefur ekki bedid um ad hledsla byriji
Okutaeki tilbuid til ad hefja hledslu
Okutaeki dskar eftir hradhledslu i gegnum DC

AC

(62 C
am I G 2z
o

o= = = = () (-.. I
| 12V oe
| Pullup
| PP
O-(=

AcC/DC

A

+12V
+ 9V
+ 6V
+ 3V

ov

-12V l




CP tengi frh.

Mazling a tioni og puls lengdar

Duty cycle <3% Hledsla ekki leyfileg

3%< duty cycle < 7% Segir til um hvort eigi ad nota DC eda AC
7%< duty cycle < 8% Hledsla ekki leyfileg

8%< duty cycle < 10% 6A

10%< duty cycle < 85% Straumur=(% af Duty cycle) x 0.6A

85%< duty cycle < 96% Straumur=(% af Duty cycle) x 2.5A

96%< duty cycle < 97.5% 80 A

Duty cycle < 97.5% Hledsla ekki leyfileg

.
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Verkefni 5 - Inverter ofl.
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Lok kafla 3
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