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7 — Starter, current supply, CCS

1 Battery
(VRL011547; Edition 03.2018)

= “1.1 Battery - general notes”, page 1

= “1.2 Types of battery”, page 1

= “1.3 Warning notices and safety regulations”, page 3

“1.4 Battery terminal connection”, page 5

U

1.1 Battery - general notes

To ensure long use, the battery - A- must be checked, serviced
and maintained according to the instructions in this manual.

The battery - A- supplies the energy for starting the engine. The
battery - A- also acts as a buffer and supplies electrical energy
for the entire onboard supply system in the vehicle.

@ Note

Observe = Self-study programme No. 234 ; Vehicle batteries .

A Caution

To prevent damage fo the battery - A- and the vehicle, observe
the following instructions:for the types of battery = page 1.

A WARNING

Danger of injury! €omply with the warning notices and safety
regulations = page 3/

1.2 Types of battery
= “1.2.1 Battery with standard colour indicator”, page 1
= “1.2.2 Absorbentzglass mat battery (AGM battery)”, page 2

= “1.2.3 EFB battery-with enhanced colour indicator”, page 2

1.2.1 Battery with »standard« colour indicator
Maintenance-free battery.- A- with liquid electrolyte (wet battery)

A Caution

No stickers may be removed and do nof replenish with distilled
water. Only make visual inspections. Nofe the battery test

chapter = page 6 .

1. Battery 1
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A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion during checking and charging or during
Jump starting

These baftteries - A- must be replaced.

This battery - A- is equipped with a colour indicator (magic eye).
The magic eye shows different colours to provide information
concerning the level of electrolyte and the charge level of the bat-
tery - A-.

Checking the colour indicator = page 10

For this battery type, all checks can be performed using the ap-
proved battery chargers. Note the settings on the battery chargers
= page 6 .

1.2.2 Absorbent glass mat battery (AGM bat-
tery)

Maintenance-free battery - A- with solidified electrolyte (fleece
battery) and no colour indicator

A Caution

No stickers may be removed and do nof replenish with distilled
water. Only make visual inspections. Nofte_the: battery test

chapter = page 6 .

Lead-acid battery whereby the electrolyte is held in an absorbent
glass mat (AGM). Battery —A- is sealed and fitted with valves.

“AGM" stands for » Absorbent Glass Mat«.

Due to the electrolytecbeing held in a mat, these batteries - A- do
not have a magic eye: Absorbent glass mat batteries are identified
by the abbreviation AGM on the battery - A- .

Always replace an-AGM battery with another AGM battery.

For AGM batteries, all checks can be performed using the ap-
proved battery chargers. Note the settings on the battery chargers

= page 6 .

1.2.3 EFB battery with »enhanced« colour in-
dicator

Maintenance-free battery - A- with liquid electrolyte (wet battery)

A Caution

No stickers may be removed and do nof replenish with distilled
wafer. Only make visual _inspections. Note the battery test

chapter = page 6 .

2 Rep. gr.27 - Starter, current supply, CCS
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A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion during checking and charging or during
Jump starting

These batteries - A- must be replaced.

The battery - A- is used for particular requirements in certain stop-
start vehicles. The battery can be identified by the lettering “EFB”
on the battery cover.

“EFB” stands for »Enhanced Flooded Battery«.
Only replace an EFB battery with another EFB battery.

The EFB battery has a colour indicator to enable the electrolyte
level to be checked.

@ Note

EFB batteries have been used in the smaller petrol engines with
stop-start systems and manual gearboxes since 05.2071.
Checking the colour indicator = page 40

For EFB batteries, all checks can be performed using the ap-
proved battery chargers. Note the settings on the battery chargers

= page 6 .
1.3 Warning notices and safety regulations

= “1.3.1 Dangers when handling batteries”. page 3

= “1.3.2 Safety markings on battery”, page 4
= “1.3.3 Working on airbag system”. page 5

1.3.1 Dangers when-handling batteries
Recognition and avoidance of dangers

Batteries - A- can be dangerous. These dangers can be avoided
when the warnings on the battery - A- , in the = owner's manual
and in ELSA are observed.

1. Battery 3
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A WARNING

¢ Untrained personnel e.g. apprentices, trainees efc. may

only work on batteries - A- when supervised by a vehicle
mechanic/foreman or vehicle electrician/foreman.

Acid is highly corrosive. Incorrect handling of batteries -
A- could expose staff to harmful electrolyte effects. There-
fore suitable measures must be faken fo ensure that
equipment/solutions efc. are available fo neutralize acid
burns. A suitable solution is soap solution.

Electrolyte leaks from the battery - A- can cause skin
burns, acid deterioration and corrosion on the vehicle.
This may damage safety relevant components on the ve-
hicle.

The gas which forms when charging and the gas which
may escape through vent valves is explosive. In extreme
cases, incorrect handling can lead fo the battery - A- ex-
ploding as a result of gas leaks.

Batteries - A- whose magic eye Is »colourless/light yellow«
have fo be replaced. They must not be checked or charged
and do noft slave/jump start. Danger of explosion when
checking and charging or slave/jump starting

It is prohibited fo cause sparks through grinding, welding,
cutting operations and use naked lights in the vicinity of
batteries. Smoking is also prohibited. Sparks generated
by electrostatic charging must also be avoided. The vehi-
cle body must be touched before fouching the battery - A- .

Only work on batteries - A- in well ventilated and suitable
rooms.

1.3.2 Safety markings on battery

Safety markings on battery - A-

1-

3.
4.

5.
6 -

Fire, sparks, naked light and smoking are prohibited when
handling batteries - A- . Avoid sparks as well as glectrostatic
discharge when working with cables and electrical units.
Avoid short circuits. Therefore do not lay any'tools on battery
- A-.

Wear eye protection before commencinig work on battery -

Keep children away from acid and batteries - A- .

Disposal: old batteries are classed-as hazardous waste.
They may only be disposed of through a suitable collection
centre and only in accordance with respective legislation.

Never dispose of old batteries in household waste system!

When handling batteries - A- therg is a risk of explosion.
Charging batteries - A- creates a highly explosive oxyhy-
drogen gas mixture.

Always take note of the informationn the battery - A-, in
the = electronic parts catalogue “ETKA” and in the = op-
erating instructions .

Risk of corrosion: Electrolyte acid is highly corrosive, which
is why protective gloves and eye protection must be worn
when working on battery - A- . The battery < A- must not be
tilted as acid could leak from battery vents.

4 Rep. gr.27 - Starter, current supply, CCS
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1.3.3 Working on airbag system

A WARNING

When work is performed on the airbag system (pyrotechnical
components, airbag control unit - J234- , wiring) the battery
earth strap must be disconnected with the ignition swifched on.

Exception: in vehicles with a battery in the vehicle interior, the
lgnition must be switched off.

¢ Then cover negative fterminal.

¢ A waiting time of 10 seconds is necessary after discon-
necting the battery.

¢ Battery must be connected with ignition switched on.

¢ No persons may be in the interior when the bafttery is re-
connected.

Ensure, in this case, that you are not within the effective range
of the airbag and the belf tensioner.

If when reconnecting the battery and the ignition was not in the
on position - warning lights in dash panel will not light up - the
lgnition may only be switched on (key/button)from the driver's
seat with the seat set in the rearmost position.

1.4 Battery terminal connection

A Caution

To prevent damage fo the battery clamp and battery terminals,
the following should be observed:

¢ The battery clamps should only be fitted by hand and with-
out using force.

¢ Battery terminals must not be greased.

¢ The battery clamps should be fitted so that the battery ter-
minal is either flush with the clamp or protruding from it.

¢ Once the battery terminal clamps have been tightened fo
the specified forque, the threaded connections should not
be tightened any further.

Specified torque for battery clamps = Electrical system; Rep. gr.

27 ; Battery; Assembly overview - battery .

1. Battery 5
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2 Checking battery
= “2.1 Testing different battery types”, page 6

= “2.2 Inspection”, page 8

= “2.3 Information about battery replacement and battery gas
venting”, page 9

= “2.4 Checking colour indicator in battery. cover, magic eye”,
page 10

= “2.5 Battery tester with printer VAS 5097 A", page 12
= “2.6 Battery tester with printer VAS 6161 ", page 17

= “2.7 Midtronics battery tester MCR340V . only for USA and
Canada”, pagle 22

= “2.8 Battery test using the vehicle diagnostic tester”,
page 26

= “2.9 Current draw test”, page 27

= “2.10 Checking no-load voltage of battery (stock and stored
vehicles)”, page 28

2.1 Testing different battery types

= “241.1 Checking battery with colour indicator, magic eye”, page
6

= “2.%.2 Checking absorbent glass mat battery (AGM battery)”.
page ?

= “2.1.3 Checking EFB battery”, page 7

211 Checking battery with colour indicator,
magic eye

A WARNING

Danger of injury! Comply. with the warning notices and sarety
regulations = page 3/

Perform the checks in the following sequence:
1. Visual check = page 8

2.  Colour indicator check

4 3-colour check = page 10

4 2-colour check = page 11

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do noft slave/jump start the vehicle!

Danger of explosion during checking and charging or during
Jump starting

These baftteries - A- must be replaced.

6 Rep. gr.27 - Starter, current supply, CCS
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@ Note

The battery tester with printer - VAS 5097 A- has been discontin-
ued for the warranty test. Only the battery tester with printer - VAS
6161- will be used.

3 Battery load test with

4 Battery tester with printer - VAS 5097 A- = page 13 .

4 Battery tester with printer - VAS 6161- = page 17 .
*

Midtronics battery tester - MCR340V- (only for USA/Canada)
= page 22 .

4.  Depending on the result of the battery load test, perform
“current draw test” = page 27 .

2.1.2 Checking absorbent glass mat battery
(AGM battery)

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

Perform the checks in the following sequence;

1. Visual check = page 8.

@ Note

The battery tester with printer - VAS 5097 A- has been discontin-
ued for the warranty test. Only the battery tester with printer - VAS
6161- will be used.

2 Battery load testwith

4 Battery tester with-printer - VAS 5097 A- = page 13 .

4 Battery tester with:printer - VAS 6161- = page 17 .
*

Midtronics battery:tester - MCR340V- (only for USA/Canada)
= page 22 .

w

Depending on the result of the battery load test, perform
“current draw test’ = page 27 .

2.1.3 Checking EFB battery

A WARNING

Danger of injury! Comply withithe warning notices and safety
regulations!

Perform the checks in the following sequence:
1. Visual check = page 8 .

2. Colour indicator check

4 3-colour check = page 10

4 2-colour check = page 11

2. Checking battery 7
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A WARNING

Do nof test or charge batteries - A- whose magiceye is »col-
ourless/light yellow«. Do noft slave/jump starf'the vehicle!

Danger of explosion during checking .and charging or during
Jump starting

These batteries - A- must be replaced.

@ Note

The battery tester with printer - VAS 5097 A- has been discontin-
ued for the warranty test. Only the battery tester with printer - VAS
6161- will be used.

3 Battery load test with

4 Battery tester with printer - VAS 5097 A- = page 13 .
¢ Battery tester with printer - VAS 6161- = page 17 .
L

Midtronics battery tester -MCR340V- (only for USA/Canada)
= page 22 .

4. Depending on the result ofithe battery load test, perform
“current draw test” = page 27..
2.2 Inspection

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!

Before carrying out any extensive measurements, inspect the ex-
terior and the connections and check that the battery - A- is firmly
seated and secured.

Observe the chapter "Battery" for the respective vehicle = Main-
tenance ; Booklet .

A Caution

¢ Battery - A- will be damaged if it is not secured correctly.

¢ Vibrations shorten the life of the battery, there is a danger
of an explosion, the cell plates may be damaged and the
clamping bracket may damage the battery housing.

¢ Check if the battery - A- is seafed securely and, if neces-
sary, tighten securing bolt to the specified forque.

Points to check in the visual inspection:

4 Damage to battery housing. Electrolyte can leak out if the
housing is damaged. If battery acid leaks out, serious damage
to the vehicle could be caused. Treat components affected by
leaked battery acid immediately with acid neutraliser or a soap
solution.

4 Damage to battery terminals. The necessary contact on the
battery terminal clamps cannot be guaranteed if the battery
terminals are damaged. When connecting the battery terminal

8 Rep. gr.27 - Starter, current supply, CCS
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clamps, always observe the specified torque indicated in the
workshop manual = Electrical system; Rep. gr. 27 ; Battery;
Assembly overview - battery for the respective vehicle. If the
battery terminal clamps are not correctly seated and tightened,
the wiring may burn. Which will cause malfunctions in the
electrical system. Safe operation of the vehicle is no longer
guaranteed.

Damage to gas vent hose and sealing plugs. On vehicles with
batteries in the passenger compartment or luggage compartment,
it is essential to ensure that the gas vent hose is fitted correctly.
Make sure that there are no exposed gas vent openings in the
area of the positive battery terminal. If a gas vent opening is ex-
posed in this area, it must be sealed with a plug. The gas vent
hose must be connected in the area of the negative battery ter-
minal to the exposed gas vent opening. Observe chapter

= “2.3 Information about battery replacement and battery gas

venting”. page 9

2.3 Information about battery replacement
and battery gas venting

4 For safety reasons, it is important to determine which side of
the battery gas is vented from.

4 For areas of application.in.which’a‘gaswvent hose is used, en-
sure that the gas venthose is seated securely and that the gas
vent opening on'the opposite side is sealed.

4 When renewing the vehicle battery, make absolutely sure that
the gas'vent opening in the area of the positive battery terminat
is notexposed. Should a vent opening be exposed in this area,
it must be sealed with a plug and the vent in the area of the
negative battery terminal must be opened.

4 :If the vehicle is installed with an AGM battery outside the en-
gine compartment, ensure that the battery is replaced with a
different AGM battery.

# Ifthere is a protective cap with sprayed on plug on the battery
positive terminal of the replacement part battery
000.915.105.DX, with the exception of 000.915.105.DN and
all Economy batteries with single index, this must also be
changed on the negative battery terminal or positive battery
terminal side according to the situation. A list of batteries can
be found here = page 9 .

¢ AllAGM, EFB+, EFB batteries and the 36 AH battery with orig-
inal part no.: 000.915.105.DN, installed e.g. in the up! and
Polo, have a protective cap without sprayed on plug on the
positive battery terminal. The gas vent on the positive battery
terminal side is already sealed here.

If a genuine replacement part battery is discovered with the fol-

lowing part numbers, a red sealing plug must be fitted either on

the positiveor negative battery terminal side. If this is not installed;
it must be retrofitted - genuine part no.: 000.915.506

List of batteries withprotective cap and sprayed on plug
OES wet:

“110 Ah” 000.915.105.DL

“85 Ah” 000.915.105.DK

“85 Ah” 000.915.105.DJ

“80 Ah” 000.915.105.DH

“72 Ah” 000.915.105.DG

“61 Ah” 000.915.105.DE

¢ ¢ ¢ o o o0

2. Checking battery 9
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4 “51 Ah” 000.915.105.DC
4 “44 Ah” 000.915.105.DB
Economy batteries:

4 “44 Ah" JZW.915.105.C
4 “61 Ah" JZW.915.105.

¢ ‘72 Ah" JZW.915.105.A
4 “80 Ah" JZW.915.105.F
4 “85Ah" JZW.915.105.B
4 “95 Ah" JZW.915.105.E
2.

4 Checking colour indicator in.battery cov-
er, magic eye

= “2.4.1 Checking colour indicator.8-colours., up to 03/2008",
page 10

= “2.4.2 Checking colour indigator, 2-colours, as of 04/2008",
page 11

241 Checking.colour indicator, “3-colours”,
up to 03/2008

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

General information onmagic eye:

The magic eye provides information concerning the electrolyte
level and the charge state-of battery - A- .

Before the visual check, tap:the magic eye lightly and carefully
using the handle of a screwdtiver. The air bubbles, which can
influence the display, will dissipate when this is done. The colour
display of the magic eye will be more accurate.

@ Note

¢ Air bubbles can form below the magic eye particularly if the
battery - A- has been recharged, even if the battery - A- was
charged during normal vehicle operation. These distort the
colour displayed by the magic eye.

¢ Because the magic eye is located in only one cell, the display
applies only to this cell. An exact determination of the battery
condlition is only possible through a battery load test
= page 13.

¢ The magic eye can be located at various positions on the bat-
tery - A-.

Three different colour displays are possible:

¢ »Green«: Battery - A- is charged sufficiently.

4 »Black«: Battery - A- partly discharged, charge level less than
65% or completely discharged.

¢ »Colourless/light yellow«: Battery - A- must be renewed.

1 O Rep. gr.27 - Starter, current supply, CCS
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A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking.&nd charging or slave/
Jump starting.

These batteries - A- must be replaced.

2.4.2 Checking colour indicator, “2-colours”,
as of 04/2008

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

General information on magic eye:

On these batteries - A- there is no »green« colour display for
charge level indication. The only remaining colours are »black«
or »colourless/light yellow«.

The colour indicator shows the electrolyte level of the battery -
A-.

The charge level of the battery - A- cannot be determined by
means of the magic eye; a battery load test'must be carried out

for this = page 13 .

Before the visual check, tap the magic eye lightly and carefully
using the handle of a screwdriver. The air bubbles, which can
influence the display, will dissipate when this is done. The colour
display of the magic eye will be more accurate.

@ Note

¢ Air bubbles can form below the magic eye particularly if the
battery - A- has been recharged, even if the battery - A- was
charged during normal vehicle operation. These distort the
colour displayed by the magic eye.

¢ Because the magic eye is located in only one cell, the display
applies only to this cell. An exact determination of the battery
condition is only possible through a battery load test

= page 13.
¢ The magic eye can be located at various positions on the bat-

tery - A- .
Three different colour displays are possible:
+ »Blackg, electrolyte level is OK.

4 »Colourless/light yellow«: Electrolyte level too low. The battery
- A- must be renewed.

2. Checking battery 1 1
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A WARNING

Do not test:or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jumpsstarting.

These baftteries - A- must be replaced.

25 Battery tester with printer - VAS 5097 A-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

If battery tester with printer - VAS 5097 A- is used, it is not nec-
essary.to disconnect battery - A- or remove it.

The battery tester with printer - VAS 5097 A- can be used to test/
check the‘following batteries - A-:

¢ 80 to 499°A; Low-temperature test current according to DIN
(Deutsche Industrie Norm (German Industrial Standard))”

¢ 95to 574 A: Low-temperature test current according to"IEC
(International Engineering, Consortium)

4 136 to 855 A: Low-temperature test current according to EN/
SAE (European Norm/Standard of Automotive Engineers)

1) Batteries - A- with a low-temperature test current greater than 499 A according
to DIN can be tested using setting for 499 A according to DIN.

For testing, batteries - A- are loaded with a current equivalent to
the starting current of a passenger car. Under this load the battery
- A- is tested and the result of the measurement is printed out.

@ Note

Observe = instruction manual for battery tester with printer - VAS
5087 A- and the sticker = Brief instructions for battery tester with
printer - VAS 5097 A- on battery tester with printer - VAS 5097 A-
and the table for low-temperature fest current = page 15.

4 Description of battery tester with printer - VAS 5097 A-
= page 13

Battery load test = page 13.

Table: Low-temperature test current = page 15
Results of battery load test = page 16 .

Explanations of test printout = page 16

* & * o o

Evaluation of test result = page 16 .
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2.5.1 Description of battery tester with printer
- VAS 5097 A-

Battery tester with printer - VAS 5097 A-
1- Green LED “unit operating”
2 - Red LED “unit reverse-polarity<connected”

3 - Red LED “Battery cannot beitested” Battery - A- has to be
replaced.

4- button

5- Cold cranking current selection switch
6 - function switch
7 - Selection switch (pick-offpoint on battery - A- /on jump-start

point)
8- button
9- Printer

2.5.2 Battery load test

T T O
@ VAS 5097 AL/ |L—1

I::I

Fﬁ)h%'{ 2

=43 **’El [

(

MNET-10200

A WARNING

Danger of injury! Comply with the warning-notices and safety

regulations = page 3/

Special tools and workshop equipment required
4 Battery tester with printer - VAS 5097 A-

Observe = TPL 2012182 .

Procedure

VAS 5097 A

5

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

2. Checking battery 1 3
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@ Note

The temperature of the battery - A- must be at least 10°C.

A Caution

¢ Switch off ignition and all electrical consumers.

¢ Withdraw ignition key.

— Check the colour indicator when checking batteries -'A-'with
a magic eye = page 6 .

— Switch on battery tester with printer=VAS 5097 A-
= page 13.

— Ascertain the low-temperature test current in amperes (A) ac-
cording to DIN from details given on battery - A- and determine
the setting range of battery tester with printer - VAS 5097 A-
according to table = page 15 .

@ Note

Ifthe battery - A- values are shown in IEC or EN/SAE units instead
of DIN units, then convert figures using table or using table
= page 15 on battery tester with printer - VAS 5097 A- .

— Set low-temperature-test current with low-temperature test
current selection switch = page 13 .

— Select measuring range (80 to 379 A or 380 to 499 A) with
function switch = page 13 .

@ Note

Batteries - A- with a low-temperature test current greater than
499 A according fo DIN can be fested using setting for 499 A
according fo DIN.

— Connect red terminal (+) to positive terminalof battery - A- .

— Connect black terminal (-) to negative terminal of battery - A- .

@ Note

¢ Make sure test terminals make good contact!

¢ Observe technical product information = TPL 2012182 for
battery tester with printer - VAS 5097 A- .

1 4 Rep. gr.27 - Starter, current supply, CCS
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1-
2.

Select connection point of test terminals with selection switch

= page 13.

Connected directly to battery - A- .
Connection to jump start point

Check that the low-temperature test current given on battery
- A-is correct for the setting-on'battery'testerwith printer - VAS
5097 A-.

Press button = page 13 .

The green LED lights up = page 13 . The test program runs
through automatically. The test result is printed out by the printer
= page:16 . If battery tester with printer - VAS 5097 A- does not
start (LED does not light up, no printout), recharge battery - A-

= page 30 .

Switch off battery tester with printer - VAS 5097 A-
= page 13.

Remove test terminals.

@ Note

1 2
|
/N
XY/ |
— +] — +

MNET-1020

¢ The fest takes about 20 seconds.

¢ The result of the test is printed out by the printer.

¢ 2. Only perform test once. Repeating the test falsifies the result.

¢ The battery tester with printer - VAS 5097 A- need's approxi-

mately 30 minutes (fo cool down) before it is ready for the next
megsurement.
2.5.3 Table showing low-temperature test current
Cold cranking. current in A
EN/SAE IEC DIN

136 -177 95-124 80-104
178 - 219 125 - 154 105 -129
220 - 261 155-184 130 - 154
262 - 303 185-214 155 -179
304 - 345 215-244 180 - 204
346 - 387 245 - 274 204 - 229
388 - 429 275 - 304 230 -254
430-471 305-334 255 -279
472 -513 335-364 280 - 304
514 - 555 365 -394 305 -329
556 - 597 395 -424 330-354
598 - 639 425 -454 355 -379
640 - 657 455 - 464 380 - 389
658 - 675 465-474 390 - 399
676 — 693 475-484 400 - 409
694 - 711 485 -494 410 -419
712-729 495 - 504 420 - 429
730 - 747 505 -514 430 -439
748 - 765 515 -524 440 - 449
766 - 783 525 - 534 450 - 459
784 — 801 535 - 544 460 - 469

2. Checking battery 1 5
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Cold cranking current in A
EN/SAE IEC DIN
802 -819 545 - 554 470-479
820 - 837 555 - 564 480 - 489
838 - 855 565 - 574 490 - 499%

2) Batteries - A- with a low-temperature test current greater than 499 A according to DIN can be tested using setting for 499 A according
to DIN.

2.54 Results of battery load test

Because of the high load on.thecbattery=<A--during this test, the
battery voltage drops:

¢ |[fthe battery= A- is OK, the voltage only drops to the minimum
voltage.

4+ |[f thetbattery - A- is defective or has a low charge, the battery
voltage quickly drops below the minimum voltage.

+ Afterthe testis completed, this low voltage value remains over
a longer period, and the voltage increases very slowly again.

¢ Only perform test once. Repeating the test falsifies the result.

# The battery tester with printer - VAS 5097 A- requires approx.
30 minutes to cool down before carrying out another test or
testing another battery - A- . This ensures that the results are
not falsified.

2.5.5 Explanations of test printout
1- Measuring range set on battery tester with printer - VAS

5097 A-. 1
2 - Diagram, -arrow- indicates condition of battery - A- . 2

3= Testresult
4 - “Battery - A- voltage during load test.

5- Vehicle data and date. Must be completed by test person- < D5%
nel.

@ Note

® The test prinfout is required for warranty claims.

* Only perform test once. Repeating the test falsifies the result. R 7 —3
2.5.6 Evaluation of test result

Printout Measures

Starting capability very good Battery - A- OK

Starting capability good Battery - A- OK

Starting capability sufficient Evaluation by current draw
test = page 27
Evaluation by current draw
test = page 27
Evaluation by current draw

test = page 27

Starting capability poor

Starting capability very poor

1 6 Rep. gr.27 - Starter, current supply, CCS
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Printout Measures

Cannot be tested — Charge battery - A-
= page 30 and repeat
test.

2.6 Battery tester with printer - VAS 6161-

General description

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

If battery tester with printer - VAS 6161-is used, it is not necessary
to disconnect battery - A- or remove it.

The battery tester with printer - VAS 6161- does not load the bat-
tery - A- . It works on the principle of dynamic conductance
acquisition.

All types of battery are stored in the battery tester withiprinter -
VAS 6161- ;

Data can'be stored on an SD card.

The battery tester with printer - VAS 6161- can be updated via an
interface or an SD card, so that battery data from VW are always
up-to date.

Integrated infrared sensor (battery temperature measurement)
improves measurement quality.

A 2D scanner is available as an option to read data directly from
the bar code of the battery - A- .

@ Note

Observe = operating instructions for battery tester with printer -
VAS 6161-.

¢ Description of battery tester with printer - VAS 6161-
= page 18

Battery test = page 18.
Performing test on genuine VW battery = page 19 .

Performing test on non-VW battery = page 20 .
Performing‘maintenance in storage = page 20 .

Explanations of testprintout = page 21

¢ & ¢ o o 0

Evaluation of test result = page 21 .

VAS 6161

2. Checking battery 1 7



Beetle 2012 > , Golf 2015 > , Golf MEX 2018 > , Golf Variant 2007 > , ...

Electrical system, General information - Edition 03.2018

2.6.1 Description of battery tester with printer

- VAS 6161-
Battery tester with printer - VAS 6161-
1- Internal printer

2 - Operating lever for paper compartment
3 - Paper slot
4 - Display with main menu

5- Control panel with (power) button, cursor buttons
for selection

6 - Connection for battery test cable
7 - Card slot for SD card
8 - Infrared temperature sensor

9 - Data transmitter for PC

2.6.2 Performing battery test using battery
tester with printer - VAS 6161-

Special tools and workshop equipment required
4 Battery tester with printer - VAS 6161-

[

VAS 6161

Wo0-10793

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

Procedure

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

@ Note

The temperature of the battery - A- must be at least 10°C.

1 8 Rep. gr.27 - Starter, current supply, CCS
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— Switch off ignition and all electrical consumers, and withdraw
ignition key.

— Check the colour indicator when checking batteries - A- with
a magic eye = page 6 .

— Switch on battery tester with printer - VAS 6161- = page 18 .
— Connect red terminal (+) to positive terminal of battery - A- .

— Connect black terminal (-) to negative terminal of battery - A- .

@ Note

Make sure testiterminals make good contact!

— Select'one of the following functions:

@ Note

4. Genuine VW battery test: all Genuine VW batteries are fo be
tested with this, both during and after warranty.

* Non-VW battery test: batteries from all other manufacturers
are fo be tested with this.

¢ Stock maintenance: for batteries in showroom and storage
vehicles requiring maintenance.

4 Genuine VW battery
= “2.6.3 Genuine Volkswagen battery test”, page 19 .

4. Non-VW battery = “2.6.4 Non-VW battery test”, page 20 .

4 “Storage maintenance
=, “2.6.5 Carrying out stock maintenance”, page 20 .

@ Note

4 The fest takes about 10 seconds.

¢ The result of the test s printed out by the printer:

¢ The battery tester with printer - VAS 6161- requires no cooling
phase before it is ready for the next measurement.

— Switch off battery tester with printer - VAS 6161- = page 18 .
- Remove test terminals.

2.6.3 Genuine Volkswagen battery test

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Procedure

- Select “Genuine Volkswagen battery test” in the menu.

2. Checking battery 1 9
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— Select “In vehicle” or “Outside vehicle”.
— Select “On battery terminal” or “On jump-start point”.

— Scan in bar code or select battery type and current rating in
menu.

— Measure temperature above battery - A- . To do this, hold in-
frared sensor about 5 cm above one battery terminal until
temperature stabilises.

— Start test.

— Print test report.

2.6.4 Non-VW battery test

@ Note

* The print-out may vary depending on software version.

¢ Observe the = operating manual of the battetry tester with
printer - VAS 6161- .

A WARNING

Do not test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

Procedure

— Select “Non-Volkswagen battery test” in the menu.
— Select “On battery terminal” or “On jump-start point”.
— Select vehicle type.

— Select type of battery (normal, AGM, 2"6 V or Gel).
— Selectstandard (CCA, JIS, DIN, SAE, IEC or EN).

— Select battery capacity.

— Measure témperature above battery - A- . To do this, hold in-
frared sensoriabout 5 cm above one battery terminal until
temperature stabilises.

— Start test.

— Print test report.

2.6.5 Carrying out stock maintenance

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.
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Procedure
— Select “Stock maintenance” in the menu.

— Connect scanner.

@ Note

If no scanner is available, write vehicle identification number on
test printout by hand.

— Scan in vehicle identification number.

— Select “On battery terminal” or “On jump-start point”.

— Scan in bar code or select manually in “Type and Manufac-
turer” menu.

— Select vehicle type.

- Measure temperature above battery - A- . To do this, hold in-
frared sensor about 5 cm above one battery terminal until
temperature stabilises.

— Start test.

— Print test report.

2.6.6 Comments concerning test print out VAS 6161
e
@ Note 01.90 £U
¢ The print-out may vary depending on software version. "”LE ?ﬁﬁ‘;
¢ The test priptout is required for warranty claims. u&e&m:-l
18900
1- Type&f test 1
7
2- Testresult it
3- Measured voltage A — 2
4 - Measured cold start value of battery - A- g wlil —3 4

. Bt o= 6
5- Cold-start value of battery - A- set on battery tester with o
printer - VAS 6161- . BT o gﬁﬁ —7 g
eolEhs -
6 - Measured temperature above battery - A-

7 - Installation location of battery - A-

8 - Pasition of battery clamp set on battery tester with printer -
VAS 6161-

9- Selected battery type

@ Note

The test printout is required for warranty claims.

2.6.7 Evaluation of testresult

Evaluation of from battery test results for VW genuine battery test/
non-VW battery test

Battery test results Measure
Battery - A- OK No measure required on bat-
tery - A-.

2. Checking battery 2 1
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Battery test results Measure

Battery - A- OK - recharge — Charge battery - A-
= page 30 and look for
faults causing discharge.

Perform current draw test — Perform current draw test
= page 27 .

— Charge battery - A-
= page 30 and repeat test.

Renew battery 4 A- — Disconnect battery - A- and
repeat test.

The result “Renew battery” may
be caused by a weak cable con-
tact.

Battery cell defective - renew. |- Renew battery - A- = Elec-
trical system; Rep. gr. 27 ;
Battery; Removing and in-
stalling battery .

Check connection. — Connect testing lead termi-
nals directly to battery - A-
and not to jump start termi-
nal.

Battery - A- service life expired |Renew battery, - A-

Evaluating battery test results for storage maintenance test

Battery test results Measure

Battery - A- OK No measure

Charge battery - A- immediate-|- Charge battery - A-

ly = page 30.

Mark as defective. — Mark battery - A- as “defec-
tive”.

Check tester connection. — Disconnect battery - A- and

repeat test.

The result “Check tester con-
nection” may be caused by a
weak test clamp contact.

Check connection. — Connect testing lead termi-
nals directly to battery - A-
and not to jump start termi-
nal.

Noises Wait until measured value ap-
pears on display.

Battery - A- service life expired |Renew battery - A-

2.7 Midtronics battery tester - MCR340V- ,
only for USA and Canada

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

Refer to = operating instructions Midtronics - MCR340V- .
4 Description of Midtronics - MCR340V- = page 23 .

¢ Battery test = page 23 .
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4 Dealing with problems = page 25 .
2.7.1 Description of Midtranics - MCR340V-
battery tester

Batteries - A- in VW vehicles are only allowed to be tested with
battery testers approved by VW. Inithe USA/Canada, it is per-
missible to use the Midtronics - MCR340V- battery tester.

Comply with all safety and operating instructions in the = Oper-
ating manual Midtronics - MCR340V- .

Additional information in = Self-study programme No. 234 ; Ve-
hicle batteries .

The following charging and analysis procedures apply to all bat-
teries - A-, all battery installation focations (engine compartment
or luggage compartment) and battery purposes (starter battery or
second/convenience battery).

Always comply with the following:

4 Safety requirements

Instructions for setting up the Midtronics - MCR340V- tester
Display menu

Display buttons and LEDs

¢ & o o

Operating procedures in = operating instructions Midtrenics -
MCR340V- .

2.7.2 Performing battery test using Midtronics
- MCR340V-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Conditions
— Read description of device = page 23 .
— Perform visual check = page 8 .

— Open bonnet or covers for other installation location of battery
-A-.

— Select battery type (standard or AGM).

- Remove covers from positive and negative terminals of battery
-A-.

- Use wing covers or other kinds of cover before you start work
in engine compartment or interior.

— Close all doors.

2. Checking battery 23
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@ Note

¢ The temperature of the battery - A- must be at least10°C.
¢ = Operating instructions Midtronics - MCR340V-

Procedure

A WARNING

Do not test or charge batterigs - A- whose magic eye is »col-
ourless/light yellow«. Do noi:slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- mustbe replaced.

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

— Check the colour indicator when checking batteries - A- with
a magic eye = page 6 .

— Switch Midtronics - MCR340V- on = Operating instructions
Midtronics - MCR340V- .

— Connect red terminal (+) to positive terminal of battery - A- .

— Connect black terminal (-) to negative terminal of battery - A- .

@ Note

Make sure test terminals make good contact!

— Select “Warranty test” in the menu.

— Select “In vehicle” or “Outside vehicle”.

@ Note

Use the print function of the Midtronics - MCR340V- tester if the
test results are required for handling warranty applications.

— Select battery type (standard or AGM).

— Make a note of the DIN value of the battery - A- shown on the
battery sticker. Make a note of SAE value if sticker does not
show a DIN value.

— Enter the DIN value into the Midtronics - MCR340V- and carry
out battery test = Operating instructions Midtronics -
MCR340V- .

— If you are using SAE value, open the “Miscellaneous” menu
and change from “DIN” to “SAE” = Operating instructions
Midtronics - MCR340V- .

— Switch Midtronics - MCR340V- off.

— Remove test terminals.
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@ Note

Always use the DIN value shown on the battery sticker! Other-

wise, test result will be falsified.

2.7.3 Evaluation of test result

Results of battery test

Battery test results Measure

Battery - A- OK None

Good - charge — Charge battery - A-
= page 30 .

Use Incharge — Charge battery - A-
= page 30 .

Renew battery - A-

— Renew battery - A- = Elec-
trical system; Rep. gr. 27 ;
Battery; Removing and in-
stalling battery .

Battery cell defective

— Renew battery - A- = Elec-
trical system; Rep. gr. 27 ;
Battery; Removing and in-
stalling battery .

2.7.4 Handling problems with Midtronics -

MCR340V-

Under certain circumstances, the€ display may show errors or

messages according to status:

The most frequent display messages are listed below, together

with suggested solutions.

For messages not listed here, please refer to = Operating manual

Midtronics - MCR340V=.

Display message

Measure

No display

— Check whether testing ter-
minals of Midtronics -
MCR340V- are firmly con-
nected to battery terminals.

— Check if battery terminals
are tightened according to
specifications = Electrical
system; Rep. gr. 27 ; Bat-
tery; Removing and instal-
ling battery and check for
corrosion.

— Charge battery - A-
= page 30 .
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Display message Measure
System noise — Switch off all electrical,.con-
sumers.

— Wait until all electrical loads
monitored by onboard sup-
ply control unit - J519- have
switched off.

- Withdraw ignition key.

— Disconnect any suspect
electrical equipment not
connected to onboard sup-
ply as standard.

~ Wait a few minutes and repeat test = page 23 .

@ Note

If the test was performed on the jump-start point and the message
does not disappear, perform the test directly on the battery - A- .

2.8 Battery test using the vehicle diagnostic
tester

The battery - Az .can be tested using the = Vehicle diagnostic
tester with the battery installed and without connecting the'battery
charger.

Special tools and workshop equipment required

4 = Vehicle diagnostic tester

Conditions for testing

¢ No battery charger connected.

4 Battery - A- is connected.

¢ Battery temperature must be at least +10°C.
Procedure

— Connect = Vehicle diagnostic tester = page 85 .
- Select mode, and start diagnosis.

- Select tab.

— Push|select own test|button, and select the following menu
items one after the other:

Body

Electrical system

27 - Starter, current supply

* & > o

Electrical components
¢ A - battery, test

From this point, further guidance on battery test is provided by
= Vehicle diagnostic tester.
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2.9 Current draw test

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Ensure that the correct charging mode is set on the battery charg-
er so that the current draw test is not distorted.

4 Battery charger - VAS 5095 A- = page 31.
4 Battery charger - VAS 5900- = page 35.
4 Battery charger - VAS 5903- = page 47 .

To quickly ascertain the condition of a discharged battery - A-,
the current draw test whilst charging will help to ascertain the
condition of a discharged battery - - to establish whether the bat-
tery - A- must be replaced or fully recharged.

@ Note

For battery tester with printer - VAS 6161-, the current.draw fest
must always be performed when the test result ‘Rerform current
draw test” appears on the display.

The current draw test must be carried-out when the test result with
battery tester with printer - VAS 5097 A- is as follows:

1- Starting capability sufficient

2 - Starting capability poor

3 - Starting capability very poor

4 - Cannot be tested — charge battery - A- and repeat test

5- Battery tester with printer - VAS 5097 A- does not switch on
(no LED, no printout)

Depending on the test result = page 16 of the battery tester with
printer - VAS 5097 A-, further procedures or tests may be re-
quired before a final decision can be made on the condition of the
battery.

Performing a current drawiest whilst charging a battery - A- will
quickly establish whether a<partly or fully discharged battery - A-
= page 67 can be recharged-to return it to a serviceable condi-
tion.

Conditions for testing

4 When battery is being charged; battery temperature must be
at least 10°C.

4 The battery charger must be able to output at least 30 A of
charge current as in the case of battery charger - VAS 5095
A-/ battery charger - VAS 5900- / battery charger=¥AS 5903- .

¢ |If charging with battery charger - VAS 5095 A-, current draw
of battery - A- must be measured with current clamp ( 100 A
current clamp - VAS 5051B/7- ).
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4 Battery charger - VAS 5900- and battery charger - VAS 5903-
display the current draw. Battery charger - VAS 53900- per-
forms the current draw test automatically with menu guidance.

Procedure

— Connect battery - A- to battery charger and start charging pro-
cedure.

— Measure charge current of battery - A- after 5 minutes.
Test result

Charge current must be more_.thah 10% of nominal capacity 5
minutes after charging begins.

Example:

For a 60 Ah battery,sthe charge current must the higher than 6 A
five minutes after charging is started.

— Fully charge battery - A- if charge current is more than 10% of
rated capacity.

— After 2 houfs of resting time, perform a battery load test on
battery - A== page 13.

If charge currgnt is below 10% of rated capacity five minutes after
start of charging (example for a 60 Ah battery with less than 6 A),
renew battery - A- = Electrical system; Rep. gr. 27 ; Battery;
Removing and installing battery .

— For guarantee and ex-gratia cases: complete battery test
sheet and keep it together with the battery - A- .

2.10 Checking no-load voltage of battery
(stock and stored vehicles)

A WARNING

Danger of injury! Complyowith the warning notices and safety
regulations = page 3/

The no-load voltage test may only be carried out to assess the
condition of the battery - A- on stock and stored vehicles within
the framework of prescribed maintenance.

The no-load test is used as a criterion for assessing whether a
battery - A- on a stock or stored vehicle requires recharging =
Maintenance tables “Service for stock and stored vehicles” .

Special tools and workshop equipment required
4 Hand multimeter - V.A.G 1526 B-

V.AG 1526 B

y}o

0
ot
"0’0‘0’0

u,

Wo0-10023
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Conditions for testing

Battery - A- must not have been charged or discharged within the
last 2 days.

Procedure

- Measure no-load current of battery - A- using hand-held mul-
timeter - V.A.G 1526 B- .

Test result

No-load voltage Charge level Condition of battery - A-

1160V 0% Discharged, no capacity. Heavily discharged
= page 67 .

Measured value Measure to be performed

No-load voltage greater than or|No-load voltage OK
equalto 125V

No-load voltage less than — Charge battery - A-
125V = page 30 .
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3 Charging battery

= “3.1 Battery charger VAS 5095 A", page 30
= “3.2 Battery charger VAS 5900 ", page 35
= “3.3 Battery charger VAS 5903 ", page 47
= “3.4 Battery charger VAS 5906 ", page 59

= “3.5 Midtronics battery charger INC 940 , only for USA/Cana-
da”, page 61

= “3.6_Solar charger module VAS 6102 A", page 66
= “3.7 Totally discharged batteries”, page 67

3.1 Battery charger - VAS 5095 A-

A WARNING

Danger of injury! Comply with the warning nétices and safety
regulations = page 3!/

To prevent damage fo the battery - A- and the vehicle, observe
the following instructions for the types of battery = page 1.

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump-start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

The charge current cannot be read on this battery charger - VAS
5095 A- . Charge current must be read externally using a pick-up
clamp ( 100 A pick-up clamp - VAS 5051B/7-).

Observe = operating instructions for battery charger - VAS 5095
A-.

Description of battery charger - VAS 5095 A- = page 30 .

Charge battery - A- = page 31 .
Charging totally discharged battery - A- = page 32 .

L

L

L

4 Support mode = page 33 .

4+ Buffer modef/trickle charging = page 34
3.

1.1 Description of battery charger - VAS
5095 A-

The battery charger - VAS 5095 A- is suitable for charging all 12V
batteries - A- supplied by Volkswagen.
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The battery charger charges without peaks in amperage or volt-
age. This will not adversely effect the on-board electronics. Bat-
tery - A- can remain in vehicle while charging and does not have
to be disconnected from on-board supply.

Battery charger - VAS 5095 A-
1- switch (0 = OFF)
2 - Charging current indicator (I greater than 12 A)

3 - Charging current indicator, battery - A- partially charged
(greater than 90%)

4 - Maintenance mode, lights up green when battery - A- is fully
charged

5- Malfunction indicator.

6 - Support modedndicator

7 - [support’mode/normal mode| changer-over switch

8 - Charger cable: red terminal (+), black terminal (-)

9- |Battery type|changeover switch (on floor of charger)

3.1.2 Charging battery with battery charger -
VAS 5095 A-

Hs1230 (5]

u%\'/gu

MET-10154

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

Special tools and workshop equipment required
4 Battery charger - VAS 5095 A-

A Caution

Always set battery type 2.4 V/C (volts/battery cell) when charg-
ing! This applies to all batteries - A- .

@ Note

The temperature of the battery - A- must be at least 10°C.

VAS 5095A

3. Charging battery 3 1
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A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

Procedure

— Switch off ignitionsand all electrical consumers, and withdraw
ignition key.

— Check battery type setting on [pattery type| change-over
switch.& page 30 . The [battery type|switch must be set to
2.4 \JC (volts/battery cell).

— Caonnect red terminal clamp (+) to positive terminal of battery
-A-.

@ Note

in vehicles with start/stop function and battery monitor control unit
= J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
= A- will cause start/stop system to malfunction.

—= Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

— Switch battery charger - VAS 5095 A- on = page 30 .

The charge current indicators = page 31 -2- and -3- light up yel-
low. Ifonly the yellow LED -3- lights up, battery - A- is partially
charged.(approx. 90%).

If the greer’ LED = page 31 -4- lights up as well, the battery
charger - VAS,5095 A- has switched to trickle charging mode.
Battery - A- is fully. charged.

— Switch battery charger - VAS 5095 A- off = page.80".
— Remove charger terminals from battery terminal clamps.

3.1.3 Charging totally discharged battery with
battery charger - VAS 5095 A-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!

Battery charger - VAS 5095 A- detects fully discharged batteries
- A- automatically and starts the charging process gently with a
low charging current. The charge current is automatically adapted
to suit the charge condition of the battery.

4 Follow instructions in chapter = page 67 .
4 The battery voltage must be atleast 0.6 V.

¢ Totally discharged batteries - A- in vehicles before registration
must be exchanged prior to delivery. Preliminary damage can-
not be excluded.

32 Rep. gr.27 - Starter, current supply, CCS



Beetle 2012 > , Golf 2015 > , Golf MEX 2018 > , Golf Variant 2007 > , ...

Electrical system, General information - Edition 03.2018

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Procedure
— Charge battery - A- = page 31.

3.1.4 Charging battery in support mode with
battery charger - VAS 5095 A-
General information

The support mode provides the onboard supply with power when
the battery - A- is removed or disconnected.

For additional information crefer to = Operating instructions for
battery charger - VAS 5095 A- .

The support mode is suitable in the following situations:

4 Support mode of onboard supplies without installed battery -

4 Power conservation when renewing the battery

4 Ancillaries test without battery - A-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do not test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do noft slave/jump start the vehicle!

Danger of explosion when checking and chargingor slave/
Jump starting.

These batteries - A- must be replaced.

Special tools and workshop equipment required
4 Battery charger - VAS 5095 A-

VAS 5095A _
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Procedure

A Caution

¢ The terminal polarity protection in operating mode ‘charg-
ing totally discharged batteries/support mode’is hot ac-
tive. Connect battery charger terminal clamps correctly fo
battery terminals.

¢ [t can cause sparks through a short-circuit.
¢ Danger of explosion

¢ Ensure charger terminals aré fitted securely.

— Remove battery - A- = Electrical system; Rep. gr. 27 ; Battery;
Removing and installing battery .

A Caution

When battery - A- has been removed, ensure there is no con-
fact between ferminal clamp connected fo positive battery
clamp and body earth. Also ensure there is no contact between
battery clamps.

— Connect red terminal clamp +to positive terminal of vehicle's
battery.

@ Note

In vehicles with start/stop function and batterymonitor control unit
- J367- fitted, the black terminal clamp (-) mustbe connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of vehi-
cle's battery.

— Check setting of [support mode/normal mode| changeover
switch = page 30 . It must be switched on “support mode”.

— Check that connections of charger terminals have correct po-
larity.

— Switch battery charger - VAS 5095 A- on = page 30 .

The battery charger - VAS 5095 A- starts with support mode.
End battery support mode

— Switch battery charger - VAS 5095 A- off = page 30 .

— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5095 A- from mains supply.

3.1.5 Maintenance mode with battery charger
- VAS 5095 A-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!
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A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

In trickle charge mode, battery charger - VAS 5095 A- ensures
that battery - A- is charged correctly and its charge is maintained.

Procedure
— Adopt same procedure as that for charging battery - A-
= page 31.

When battery - A- is being charged in.trickle charge mode'and.an
electrical load draws current from battery, battery charger - VAS
5095 A- automatically compenisates for charge.

The maintenance mode-¢an be continued for an unlimited period.
Battery - A- is always-feady for use.

3.2 Battery charger - VAS 5900-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations-= page 3/

A WARNING

Do not test.or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do noft slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting:

These batteries- A- must be replaced.

In this case of the battery charger - VAS 53900- , the effective
charge current cannot beread directly on the battery charger -
VAS 5900- .

Observe = operating instructions for-battery charger - VAS
5900- .

4 Description of battery charger - VAS 5900- = page 36 .
4 Charge bhattery - A- = page 36 .

Service charging = page 38

Charging totally discharged battery - A- = page 41 .
Support mode = page 43 .

Trickle charging = page 45 .

¢ & o o
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3.2.1 Description of battery charger - VAS
5900-

The battery charger - VAS 5900- is suitable for charging all 12 V
batteries - A- supplied by Volkswagen.

Battery charger - VAS 5900-

Qverview - controls

1- Display

2 - [{] button “Up”

3- [ button “Down”

4 - button
5- button

3.2.2 Charging battery with battery charger -
VAS 5900-

A WARNING

Danger of injury!/-Comply with the warning notices and safety
regulations = page 3 !

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Special tools and workshop equipment required

—

MN27-10168
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4 Battery charger - VAS 5900-

Woo-101a82

@ Note

The temperature of the battery - A- must be at least 10°C.

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

— Connect battery charger - VAS 5900- to mains supply. The last
selected operating mode will appear on display = page 36 .

= Set battery type with button.

On+4he display, the symbol -1- for “Standard charging of wet bat-
teries?.or the symbol -2- for “Standard charging of gel/absorbent 1 2
glass mat batteries” will appear. \ \

— Set battery-capacity (Ah) of battery - A- to be charged using N -
[Jbutton or LT5tttan, XXk 5 || oo es
— Connect red terminal clamp (+) to positive terminal of battery
- A-.
(2] ot

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

Battery charger - VAS 5900- detects voltage required for connec-
ted battery - A- (6 V/12 /24 V) and initiates charging sequence
automatically.
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When the charge reaches about 80 - 85% the battery charger -
VAS 5900- starts the “final charging”. The fourth bar appears in
display -1-. Battery - A- is now ready for operation.

At a charge condition of 100% all bars appear in display -1-.

In the case of “standard.charging”, parallel operatien,of electric
loads is possible during charging. The charging period will be
longer.

Depending oh battery type, battery charger - VAS 5900- switches
over to maintenance mode after approx. 1 to 7 hours. For 100%
charge of battery, battery - A- should be connected to battery
charger - VAS 5900- for this length of time.

Possible faults and fault rectification
1« Displayed battery voltage is not as per nominal voltage:

-- Press and hold down [] or [}] button until charging process
starts.

2 - Displayed battery voltage is not as per nominal voltage —
charging process has already started:

— Press|sTarT / sTop| button twice.

— Press and hold down [1] or [[] button until charging process
starts again.

3 -= Battery charger - VAS 5900- does not detect a battery - A-
if battery voltage is less than 2 V:

Display remains unchanged.

The battery type and ampere hours (Ah) as set is displayed.
Ending battery - A- charging process

- Press button.

— Remove charger terminals, from battery terminal clamps.

— Disconnect battery charger - VAS 5900- from mains supply.

3.2.3 Service charge with battery charger -
VAS 5900-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!

'\
B M
XXXAh &

MN27-10170

1

\
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A Caution

The operating mode ‘service charge” is not permitted on VIW
vehicles as the voltage peaks will damage the on-board elec-
tronics.

If the “Service charging” mode is used, the battery - A- must
be disconnected from the onboard supply.

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A-'must be replaced.

A Caution

When charging always set battery charger fo the correct type
of batfery - A- = Operating instructions for battery charger -
VAS 5900- .

The “service mode” is suitable for:

¢ Wet batteries where the magic eye allows charging (magic
eye black or green)

Operating mode “service charging (SERV)” is only used for sulph-
ated batteries - A- . Battery - A- is charged at voltages higher than
144 V. This can result in a partial reduction of the sulphated layer.
After charging, always check colour of magic eye before using

battery - A- = page 10 .
Special tools and workshop equipment required

4 Battery charger - VAS 5900-

@ Note

The temperature of the battery - A- must be at least 10°C.

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

Wwoo-10182
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— Connect battery charger - VAS 5900- to mains supply. The last
selected operating mode will appear on display = page 36 .

— Set battery type with button.

On the display, the symbol -1- for “Service charging of wet bat-
teries” or symbol -2- for “Service charging of gel/absorbent glass
mat batteries” will appear.

— Set battery capacity (Ah) of battery - A- to be charged using
[:] button or [[] button.

— Connect red terminal clamp (+) to positive terminal of battery

@ Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

Battery charger - VAS 5900- detects voltage required for connec-
ted battery - A- (6 V/12 V/24 V) and initiates charging sequence
automatically.

When the charge reaches about 80 to 85% of the battery voltage,
the battery charger - VAS°5900- starts the “final charging”. The
fourth bar appears in.display -1-. Battery - A- is now ready for
operation.

@ Note

The success of the “service charge” depends on the severity of
the sulphation of the battery - A- .

Possible-faults and fault rectification

1 - Displayed battery voltage is not as per nominal voltage:

— Press and hold down [1] or [}] button until charging process
starts.

2 - Displayed battery voltage is not as per nominal voltage —
charging process has already started:

— Pressistart / sTop| button twice.

- Press and hold down [:] or [{] button until charging process
starts.

3 - Battery charger does not detect a battery - A- if battery volt-
age is lessthan 2 V:

Display remains unchanged.

The operating mode and ampere hours (Ah) as set are displayed:
Ending battery - A- charging process

- Press button.

— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5900- from mains supply.

/—1 /—2

SERY % ||[SERV GEL
XoKAh =3 || [XOXXAR £3

MN27-10179

1
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3.24 Charging totally discharged battery with
battery charger - VAS 5900-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do nof test.or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump:starting.

Thése batteries - A- must be replaced.

A Caution

¢ The terminal polarity protection in operating mode “charg-
ing totally discharged batteries/support mode” is not ac-
tive. Connect battery charger terminal clamps correctly fo
battery terminals.

¢ When charging always sef battery charger fo the correct
type of battery - A- = Operating instructions for battery
charger - VAS 5900- .

¢ Totally discharged battery - A- is not recognised by battery
charger - VAS 5900- = page 67 .

¢ Do not press button when charger unit

cables are connected incorrectly. This may damage the

battery charger - VAS 5900- .

Regarding batteries - A- that‘haye a voltage of less'than 2 V, au-
tomatic recognition of battery - A- by battery charger - VAS 5900-
is not possible.

Special tools and workshop equipment required
4 Battery charger - VAS 5900-

Woo-10182
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@ Note

¢ Followsinstructions in chapter = page 67 .
¢ Theifemperature of the battery - A- must be at least 10°C.

¢ Totally discharged batteries in unregistered vehicles must be
exchanged prior to delivery. Preliminary damage cannot be
excluded.

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

— Gonnect battery charger - VAS 5900- to mains supply. The last
selected operating mode will appear on display = page 36 .
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- Set battery type with button.

On the display, the symbol -1- for “Service charging of wet bat-
teries” or symbol -2- for “Service charging of gel/absorbent glass 1 2
mat batteries” will appear. \ \

[:] button or [] button.

'y \

— Set battery capacity (Ah) of battery - A- to be charged using "'II'J GEL
XXXAh £3 | | [ XXXAh &3

— Connect red terminal clamp (+) to positive terminal of battery
-A-.

(] Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

- Press button for approx. 5 seconds. The menu

“charging totally discharged batteries/support mode” will be
activated.

— Press appropriate [1] or [[] button to set the corresponding bat-
tery voltage (6 V/12 /24 V).

@ Note

If a button is not pressed within 5 seconds, the battery charger -
VAS 5900- will return to the main menu (select operating mode).
— Confirm selected battery voltage with button.

Then follows the enquiry for "is charger cable terminal polarity
correct".

— Check that connections of charger terminals havescorrect po-
larity.

— Confirm that connections of charger termirtals have correct

polarity with button.

Battery charger - VAS 5900- will start charging sequence for to-
tally discharged battery - A- .

Ending battery - A- charging process
- Press button.
— Remove charger terminals from-battery terminal clamps.

— Disconnect battery charger - VAS 53900- from mains supply.

3.2.5 Charging battery:in support mode with
battery charger - VAS 5900-

General information

The support mode provides the onboard supply with power when
the battery - A- is removed or disconnected.

For additional information, refer to = Operating instructions for
battery charger - VAS 5900- .

The support mode is suitable in the following situations:

3. Charging battery
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4 Support mode of onboard supplies without installed battery -

4 Power conservation when renewing the battery

¢ Ancillaries test without battery - A-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!/

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

Special tools and workshop equipment required
¢ Battery charger - VAS 5900-

Procedure

A Caution

¢ The terminal polarity protection in operating mode “‘charg-
ing totally discharged batteries/support mode” is not ac-
tive. Connect battery charger terminal clamps correctly fo
battery terminals.

¢ [tcan cause sparks through a short-circuit.
¢ Danger of explosion

¢ Do not press button when charger unit

cables are connected incorrectly. This may damage the
battery charger - VAS 5900- .

— Remove battery - A-= Electrical system; Rep. gr. 27 ; Battery;
Removing and installing battery .

— Connect battery charger - VAS 5900- to mains supply. The last
selected operating mode will appear on display = page 36.¢

Woo-10182
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A Caution

When battery - A- has been removed, ensure there is no con-
tact between terminal clamp connected fo positive battery
clamp and bodly earth. Also ensure there is no contact befween
battery clamps.

— Connect red terminal clamp (+) to positive terminal of battery
-A-.

@ Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative tonnection point.

- Press button for approx. 5 seconds. The menu
“charging totally discharged batteries/support mode” will be
activated.

- Press appropriate [1] or [{} button to set the corresponding bat-
tery voltage (6 V/12 /24 \).

@ Note

If a button is not pressed within 5 seconds, the battery charger -
VAS 5900- will return to the main menu (select operating mode).

— Confirm selected battery voltage with button.

Then follows the enquiry for "is charger cable terminal polarity
correct".

— Check that connections of charger terminals have correct po-
larity.

— Confirm that connections of charger terminals have correct

polarity with button.
Battery charger - VAS 5900- starts with support mode of battery

End battery support mode
- Press button.
— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5300- from mains supply.

3.2.6 Maintenance mode with battery charger
- VAS 5900-
When battery - A- is being charged in trickle charge mode and an

electrical load draws current from battery, battery charger - VAS
5900- automatically compensates for charge.

The maintenance mode can be continued for an unlimited period.
Battery - A- is always ready for use.
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@ Note

Observe battery manufacturer's #énaintenance instructions.

A WARNING

Danger of injury! Comply-with the warning notices and safety
regulations = page 3!/

A WARNING

Do not test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when-checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

When battery - A- is fully charged, the battery charger - VAS 5900-
switches to trickle charging mode.

Special tools and workshop equipment required
¢ Battery charger - VAS 5900-

Procedure

— Adopt same procedure as that for charging battery - A-
= page 36 .

At a charge condition of 100% all bars appear in display -1-.

)

\
ﬂ——-----
XXXAh »&
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3.3 Battery charger - VAS 5903-

A WARNING

Danger of injury! Comply with the warning notices and safety

regulations = page 3/

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/

Jump starting.

These batteries - A- must be replaced.

Observe = operating instructions for battery charger - VAS

5903- .

4 Description of battery charger - VAS 5903- = page 47 .

Charge battery - A- = page 48 .
Refresh charge = page 50 .

¢ o ¢ o @

9903-

The battery‘charger - VAS 5903- is suitable for charging:all 12 V
batteries - A- supplied by Volkswagen.

Battery charger - VAS 5903-

Overview - controls

1- Display

2- [i] button “Up”

3- [i] button “Down”
4. button
5- button

Charging totally discharged battery - A- = page 53 .

Support mode = page 55.
Trickle charging = page 57 .

3.3.1 Description.of battery charger - VAS
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3.3.2 Charging battery with battery charger -
VAS 5903-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!/

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- muist be replaced.

Special tools and workshop equipment required
¢ Battery charger - VAS 5903-

@ Note

The temperature of the battery - A- must be at least 10°C.

Procedure

— Switch off ignition‘and all electrical consumers, and withdraw
ignition key.

— Connect battery charger - VAS'5803- to mainsstpply. The last
selected operating mode will appear on display = page 47 .
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- Set battery type with button.

On the display, the symbol -1- for “Standard charging of wet bat-
teries” or the symbol -2- for “Standard charging of gel/absorbent
glass mat batteries” will appear.

— Set battery capacity; (Ah) of battery - A- to be charged using
[:] button or [[] button.

— Connect red terminal clamp (+) to positive terminal of battery.
-A-.

@ Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
bedy earth. Connecting it to the negative terminal of the battery's
-A- will cause start/stop system to malfunction.

= Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

Battery charger - VAS 5903- detects voltage required for connec-
ted battery - A- (6 V/12 /24 V) and initiates charging sequence
automatically.

When the charge reaches about 80 - 85% the battery charger -
VAS:5903- starts the “final charging”. The fourth bar appears in
display -1-. Battery - A- is now ready for operation.

REFR v | [REFR T GEL
XXXAh 3 | | (XXXAh &3

N
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At a charge condition of 100% all bars appear in display -1-.

During “standard charge” battery mode, the parallel operation of
electrical consumers while charging is possible. The charging pe-
riod will be longer.

Depending on battery type, battery charger - VAS 5903- switches
over to maintenance mode after approx. 1 to 7 hours. For 100%
charge of battery, battery - A- should be connected to battery
charger - VAS 5903- for this length of time.

Possible faults and fault rectification
1 - Displayed battery voltage is not as per nominal voltage:

— Press and hold down [:] or [}] button until charging process
starts.

2 - Displayed battery voltage is not as per nominal véltage —
charging process‘has already started:

— Press|sTarT o sTOP| button twice.

— Press and'hold down [;] or [}] button until charging process
starts again.

3 - Battery charger does not detect a battery - A- if battery volt-
age is less than 2 V:

Display remains unchanged.

The battery type and ampere hours (Ah) as set is displayed.
Ending battery - A- charging process

- Press button.

— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5903- from mains supply.

3.3.3 Charging battery in refresh charge
mode with battery charger - VAS 5903-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page,3 !

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

A Caution

The Refresh Charge mode is not permitted on VIV vehicles as
the voliage peaks will damage the onboard electronics.

Always disconnect the battery - A- from the onboard supply
when using the Refresh Charge mode.
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A Caution

When charging always set battery charger fo the correct type
of battery - A- = Operating instructions for battery charger -
VAS 5903- .

The Refresh Charge mode is suitable for wet baftteries which
can be topped up with distilled water.

Do nof use Refresh Charge mode for maintenance-free wef
batteries.

“‘Refresh Charge (Refr)” mode is only used on batteries - A- pre-
sumed to be defective (e.g. as a result of sulphation). Battery - A-
is charged up to maximum electrolyte density and plates are
reactivated (reduction of sulphate layer).

Special tools and workshop equipment required
4 Battery charger - VAS 5900-
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@ Note

The temperature of the battery - A- must be at least 10°C.

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

- “Connect battery charger - VAS 5903- to mains supply. The last
selected operating mode will appear on display = page 47 .
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— Set battery type with button.

In the display, the symbol -1- for “Refresh-Charge for wet batter-
ies” or symbol -2- for “Refresh Charge for gel batteries” will
appear.

— Set battery capacity (Ah) of battery - A- to be charged using
[:] button or [] button.

— Connect red terminal clamp (+) to positive terminal of battery
-A-.

@ Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted-the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

Battery charger- VAS 5900- detects voltage required for connec-
ted battery - A-6 V/12 V/24 V) and initiates charging sequence
automatically.

When the charge reaches about 80 to 85% of the battery voltage,
the battery charger - VVAS 5900- starts the “final charging”. The
fourth bar appears in display -1-. Battery - A- is now ready for
operation.

@ Note

The success of the Refresh Charge depends on the severity of
sulphation in the battery - A- .

Possible faults and fault rectification

1 - Displayed battery voltage is not as per nominal voltage:

— Press and hold down [:] or [}] button until charging process
starts.

2 - Displayed battery voltage is not as per nominal voltage —
charging process has already started:

— Press|sTarT / sTop| button twice.

— Press and hold down [1] or [}] button until charging process
starts.

3 - Battery charger does not detect a battery - A- if battery volt-
age is less than 2 V:

Display remains unchanged.

The operating mode and ampere hours (Ah) as set are displayed.
Ending battery - A- charging process

- Press button.

— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5903- from mains supply.
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3.3.4 Charging totally discharged battery with
battery charger - VAS 5903-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

A Caution

¢ The terminal polarity protection in operating mode “‘charg-
ing fotally discharged batteries/support mode” is not ac-
tive. Connect battery charger terminal clamps correctly fo
battery terminals.

¢ When charging always setbattery charger fo the correct
type of battery - A- = Operating instructions for battery
charger - VAS 5903- .

¢ Tolally discharged battery - A- is not recognised by battery
charger - VAS 5903- = page 67 .

¢ Do not press button when charger unit

cables are connected incorrectly. This may damage the
battery charger - VAS 5903- .

Regarding batteries - A- that have a voltage of less than 2 V, au-
tomatic recognition of battery - A- by battery charger - VAS 5903-

is not possible.
Special tools and workshop equipment required
4 Battery charger - VAS 5903-
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@ Note

¢ Follow instructions in chapter = page 67 .
¢ The temperature of the battery - A- must be at least 10°C.

¢ Tolally discharged batteries in unregistered vehicles must be
exchanged prior to delivery. Preliminary damage cannot be
excluded.

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

— Connect battery charger - VAS 5903- to mains supply. The last
selected operating mode will appear on display = page 47 .
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- Set battery type with button.

On the display, the symbol-1-for “Service charging of wet-bat-
teries” or symbol -2- for#Service charging of gel/absorbent glass 1 2
mat batteries” will appear. \ \

[:] button or{,] button.

'y \

— Set battery capacity (Ah) of battery - A- to be charged using "'II'J GEL
XXXAh £3 | | [XXXAh &3

— Connectred terminal clamp (+) to positive terminal of battery
-A-.

(] Note

In vehicles with start/stop function and battery monitor control unit
- J36Z- fitted, the black terminal clamp (-) must be connected fo
bodyearth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery- A- /negative connection point.

- Press button for approx. 5 seconds. The menu

“charging totally discharged batteries/support mode” will be
activated.

- Press appropriate [1] or [[] button to set the corresponding bat-
tery voltage,(6 V/12 /24 V).

@ Note

If a button is not pressed within'5°seconds, the battery charger -
VAS 5903- will refurn to the main menu (select operating mode).
— Confirm selected battery voltage with button.

Then follows the enquiry for "is charger cable terminal polarity
correct".

— Check that connections of charger terminals have correct po-
larity.

— Confirm that connections of charger terminals have correct

polarity with button.

Battery charger - VAS 5903- will start charging sequence for to-
tally discharged battery - A- .

Ending battery - A- charging process
- Press button.
— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5303- from mains supply.

3.3.5 Charging battery in support mode with
battery charger - VAS 5903-

General information

The support mode provides the onboard supply with power when
the battery - A- is removed or disconnected.

For additional information, refer to = Operating instructions for
battery charger - VAS 5903- .

The support mode is suitable in the following situations:

3. Charging battery
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4 Support mode of onboard“supplies without installed battery -

4 Power conservation when renewing the battery

¢ Ancillaries test without battery - A-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do niof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

Special toolsand workshop equipment required
¢ Battery charger - VAS 5903-

Procedure

A Caution

¢ The terminal polarity protection in operating mode “charg-
ing totally discharged batteries/support mode” is not ac-
tive. Connect battery charger terminal clamps correctly fo
battery terminals.

It can cause sparks through a short-circuit.
Danger of explosion
Ensure charger terminals are fitted securely.

Do not press button when charger unit
cables are connected incorrectly. This may damage the
battery charger - VAS 5903- .

* % %

— Remove battery - A-= Electrical system; Rep. gr. 27 ; Battery;
Removing and installing battery .

— Connect battery charger - VAS 5903- to mains supply. The last
selected operating mode will appear on display = page 47 .
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A Caution

When battery - A- has been removed, ensure there is no con-
tact between terminal clamp connected fo positive battery
clamp and bodly earth. Also ensure there is no contact befween
battery clamps.

— Connect red terminal clamp (+) to positive terminal of battery
-A-.

@ Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to,negative-terminal of bat-
tery - A- /negative connectionpoint.

- Press button for approx. 5 seconds. The menu
“charging totally discharged batteries/support mode” will be
activated.

- Press appropriate [1] or [[] button to set the corresponding bat-
tery voltage (6 V/12 /24 V).

@ Nofe

If a butfon is not pressed within 5 seconds, the battery charger -
VAS 5903- will refurn to the main menu (select operating mode).
- Confirm selected battery voltage with button.

Then follows the enquiry for "is charger cable terminal polarity
correct?;

— Check that connections of charger terminals have correct po-
larity:

— Confirm that connections of charger terminals have correct

polarity with button.
Battery charger - VAS 5903- starts with support mode of battery

End battery supportzmode
- Press button.
- Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 5303- from mains supply.

3.3.6 Maintenance mode with battery charger
- VAS 5903-
When battery - A- is being charged in trickle charge mode and an

electrical load draws current from battery, battery charger - VAS
5903- automatically compensates for charge.

The maintenance mode can be continued for an unlimited period.
Battery - A- is always ready for use.
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@ Note

Observe battery mantifacturer's maintenance instructions.

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3 !

A WARNING

Do not test or-charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do nof slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A~must be replaced.

Special tools and workshop-gquipment required

4 Battery charger - VAS 5903-
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When battery - A- is fully charged, the battery charger - VAS 5903-
switches to trickle charging mode.
Procedure
— Adopt same procedure as that for charging battery - A-
= page 48 .
At a charge condition of 100% all bars appear in display -1-.
N
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3.4 Battery charger - VAS 5906-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do not test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Observe = operating instructions for battery charger - VAS
5906- .

4 Description of battery charger - VAS 5906- = page 59 .

4 Charge battery - A- = page 60 .

3.4.1 Description of battery charger. - VAS
5906-

Battery charger - VAS 5906-

Battery charger - VAS 5906- has been specially developed for
charging in vehicle on-board supply during vehicle presentation.

It has an automatic charging characteristic for starter batteries, 3
to 300 AH.

The maximum charging voltage 14.4 V is not exceeded. All elec-
trical loads are supported by up to 30 A by the trickle charging.

For sustained operation, battery charger - VAS 5906- changes to
trickle charging once battery - A- is fully charged.

The battery charger - VAS 59086- starts fully automatically and
does not require any settings. All that is required is to connect
terminal clamps and mains cable.

For additional information, refer to = Operating instructions for
battery charger - VAS 5906- .

Overview - controls

1- Charge level display 25%

2 - Charge level display 50%

3- Charge level display 75%

4 - Charge level display 100%

5- Display ready

6 - button and button for interrupting and

resuming charging process. Used to enter the Setup menu
and select type of characteristic (press for 10 seconds)

7 - Malfunction display.

VAS 5906

T
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3.4.2 Charging battery with battery charger -
VAS 5906-

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!/

A WARNING

Do nof test or charge batteries="A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

Special tools and workshop equipment required
4 Battery charger - VAS 5906-

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

— Place charger - VAS 59086- in engine compartment or under
vehicle.

— Connect battery charger - VAS 5906- to mains supply.

Battery charger - VAS 5906- is in no-load operation - “ready” in-
dicator is on.

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!

— Connect red terminal clamp (+) to positive terminal of battery
-A-.

VAS 5906
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@ Note

In vehicles with start/stop function and battery monitor control unit

- J367- fitted, the black terminal clamp (-) must be connected fo

body earth. Connecting it to the negative terminal of the battery's

- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.

Charging starts after approximately 2 seconds.

Number of LEDs lit indicates charge level of battery - A- . Battery

- A- has been charged up once all lights are lit.

When battery - A- is fully charged, battery charger - VAS 5906-
automatically switches over to trickle charging.

A Caution

Danger of sparking if charging terminals are removed foo soon.
Terminate charging by pressing button.

Ending battery - A- charging process

- Press button.

— Remove charger terminals from battery terminal clamps.

— Disconnect battery charger - VAS 53906~ from mains supply.

3.5 Midtronics battery charger - INC 940- ,
only for USA/Canada

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do noft slave/jump start thewvehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

Refer to = operating instructions Midtronics - INC 940- .
4 Description of Midtronics - INC 940- = page 62 .

4 Charge bhattery - A- = page 63 .
4 Dealing with Midtronics - INC 940- problems = page 65 .
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3.5.1 Description of Midtronics - INC 940- bat-
tery tester

Batteries - A- in VW vehicles are only allowed to be charged with
battery chargers approved by VW. In the USA/Canada, it is per-
mitted for the Midtronics - INC 940- battery charger to be used.

Midtronics - INC 940- battery charger combines battery charging
with a charge condition checks and a battery test.

The following charging and analysis procedures apply to all bat-
teries - A-, all battery installation locations (engine compartment
or luggage compartment) and battery application purposes (start-
er battery or second/convenience battery).

Always comply with the following:

¢ Safety requirements

Instructions for setting up the Midtronics - MCR340V- tester
Display menu

Display buttons and LEDs

* & * o

Operating procedures in = operating instructions Midtronics:-
MCR340V- .

Additional information: = Self-study pregramme No. 234 ; Vehi-
cle batteries .

A WARNING

Danger of injury! Comply-with the warning notices and safety
regulations = page 3!/

A WARNING

Keep bare flames and sparks away from batteries - A- and do
not smoke in their vicinity.

The Midfronics - ING.940- battery charger must be swifched
off before cables are €onnected or disconnected.

Do not remove cell plags during charging.
Overcharging of sulphated batteries - A- can lead fo explosion.

Do not store precision fools in rooms where batteries are
charged, because corrosion can ensue due fo chemical reac-
tions.

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These baftteries - A- must be replaced.

62 Rep. gr.27 - Starter, current supply, CCS



Beetle 2012 > , Golf 2015 > , Golf MEX 2018 > , Golf Variant 2007 > , ...

Electrical system, General information - Edition 03.2018

3.5.2 Charging battery using Midtronics - INC
940- battery charger

Conditions

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/ump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

4 Perform initial setup (dealership number/date/time) = Oper-
ating instructions for Midtronics - INC 940- .

Check general information = page 62 .
Perform visual check of battery - A- = page 8.
Specify battery type (standard or AGM).

¢ ¢ o o

Close all vehicle doors.

@ Note

¢ The temperature of the battery - A- must be at least 10°C.

* Additional information. = Operating instructions Midtronics -
INC 940-

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

- .“Connect red terminal clamp (+) to positive terminal of battery
- A-.

@ Note

In vehicles with start/stop function and battery monitor control unit
- J367- fitted, the black terminal clamp (-) must be connected fo
body earth. Connecting it to the negative terminal of the battery's
- A- will cause start/stop system to malfunction.

— Connect black terminal clamp (-) to negative terminal of bat-
tery - A- /negative connection point.
—- Connect Midtronics - INC 940- to mains supply.

- “Set switch of Midtronics - INC 940- battery charger to
HON”

- Seleet charging mode (Automatic or Manual).
— Select test (In vehicle or Outside vehicle).
— Select batterytype (Standard or AGM).

— Select test type (Guarantge or Other).-Note additional details
(depending on type of test).
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@ Note

¢ Additional information: = Operating instructions Midtronics -
INC 840- .

* Nofte the menu items necessary for the “Warranty” type of test
= Warranty and service circular .

Midtronics - INC 940- battery charger checks battery - A- and
starts charging process. Display then shows one of 3 results, as
well as’approximate charging time.

Result Measure
Battery = A- OK Battery - A- can be used again.
Chargingrequired 4 Test found low charge level.

4 Charging starts and approx-
imate charging duration is
displayed.

4 Achieved cold-start per-
formance and remaining
charging time are displayed,
and are updated reguilarly.

Renew battery - A- Battery - A- defective. Charging

procedure is interrupted.

- Renew battery - A- = Elec-
trical system; Rep. gr. 27 ;
Battery; Removing and in-
stalling battery .

@ Note

If Midtronics - INC 940- displays fault messages or texts other
than those listed above, refer fo = page 65 .

A WARNING

Stop charging if battery - A- is generating a lof of gas. Press
button on the front.

When charging and testing procedure has finished, Midtronics -
INC 940- battery charger displays “Battery good” or “Replace
battery” and total charging time.

There are 3 possible messages depending on individual circum-
stance (printout for warranty, repair job, evaluation and filing):

¢ Generate test code (only possible after automatic charging
and test)

4 Print last test result (for warranty)

4 Display last test results

@ Note

See additional information in = Operating instructions Midfronics
- INC 940- .
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Ending battery - A- charging process
— Remove charger terminals from battery terminal clamps.
— Disconnect Midtronics - INC 940- from mains supply.

3.5.3 Handling problems with Midtronics - INC
940-

Under certain circumstances, the display may show errors.or
messages according to status.

The most frequent display messages are listed:below, together
with suggested solutions.

@ Note

For messages not listed here, referto = Operating instructions
Midftronics - INC 940- .

Display message Measure

Check connection. — Check that the charging ter-
minal clamps of the Midtron-
ics - INC 940- are firmly
connected to battery termi-
nals.

- Check that battery terminal
bolts are tightened accord-
ing to regulations and are
free of corrosion.

Terminals connected? Safety function of Midtronics -

INC 940- charger.

— Connect terminal clamps to
battery= A- before starting
charging process.

System noise — Switch off all electrical con-
sumers.

— Wait until all electrical loads
monitored by the onboard
supply control unit - J519-
have been switched off.

- Withdraw ignition key.
— Disconnect any suspect

electrical equipment not
connected to onboard sup-

ply as standard equipment.

- Wait a few minutes and repeat charging procedure
= page 63

3. Charging battery 65
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3.6 Solar charger module - VAS 6102 A-

= “3.6.1 Description of solar panel VAS 6102 A", page 66

= “3.6.2 Solar panel VAS 6102 A trickle charging”, page 66
3.6.1 Description of solar panel - VAS 6102 A-

Solar charger module - VAS 6102 A-

Solar panel - VAS 6102 A- supports onboard supply and prevents
spontaneous discharging of battery - A- .

VAS 6102 A

Solar panel - VAS 6102 A- achieves max. voltage of 14.3 V and
a maximum charging current of 255 mA.

Use of the solar panel - VAS 6102 A- is permissible for charging
all rechargeable lead or lead-gel batteries.

Solar charger module - VAS 6102 A- is connected to diagnostic
connection in vehicle.

A green LED is integrated in the frame of the solar panel - VAS
6102 A- to indicate that the panel is functioning. The brighter the
LED, the higher the charging current.

The integrated electronics prevent battery - A- overcharging.

The solar panel - VAS 6102 A- is attached to the interior mirror
-1-. The underside rests on the dash panel -2-.

@ Note

Solar charger module - VAS 6102 A- is not allowed to lie fully on
dash panel-It is only allowed to be positioned with the botform
edge for support. Placing it fully on the surface can resulf in dis-
colourationof the dash panel.

3.6.2 Solar panel - VAS 6102 A- trickle charg-
ing

Special tools and‘workshop equipment required

4 Solar panel - VAS 6102 A-

VAS 6102 A

1
| }

W00-10800
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Procedure
— Secure solar panel - VAS 6102 A- on interior mirror -1-.

— Place underside on dash panel -2-.

@ Note

Solar charger module - VAS 6102 A- is not allowed to lie fully on
dash panel. It is only allowed fo be positioned with the botformn
edge for support. Placing it fully on the surface can result in dis-
colouration of the dash panel.

— Pull attachment string tight so that solar charger module - VAS
6102 A- is positioned close to windscreen.

— Connect solar panel - VAS 6102 A- plug to diagnostic ¢on-
nection of vehicle. Connect in same way as = Vehicle diag-
nostic tester = page 85.

— Check function of solar panel - VAS 6102 A-..°The green LED
must light up.

3.7 Totally discharged batteries

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

A battery - A- is designated “totally discharged” if the no-load
voltage is less than 11.6 V.

A WARNING

Do nof test or charge batteries - A- whose magic eye is »col-
ourless/light yellow«. Do not slave/jump start the vehicle!

Danger of explosion when checking and charging or slave/
Jump starting.

These batteries - A- must be replaced.

A Caution

¢ Tolally discharged baftteries - A- freeze prematurely.

¢ Frozen batteries - A- must no longer be used.

3. Charging battery 67
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@ Note

® Batteries - A- that have not been used for a long time (vehicles
that have been stored) self-discharge.

* Intotally discharged batteries - A-, the electrolyte is comprised
almost entirely of water because the acid content is so low.

¢ Totally discharged batteries - A- sulphate, that is, the entire
plate surfaces of the batteries - A- harden.

¢ [fa battery - A- is recharged shortly after it has fotally lost its
charge, the sulphation will dissipate.

¢ [fthese batteries - A- are not recharged, the plates continue
fo harden and the ability fo recharge is reduced. The result of
which is a reduction in the battery oufput.

¢ Totally discharged batteries - A- in vehicles before registration
must be exchanged prior to delivery. Preliminary damage can-
not be excluded.

Procedure

— Checking no-load voltage of battery - A- = page 30 .

Charge battery - A-:

Battery charger - VAS.5095 A- = page 32 .
Battery charger="VAS 5900- = page 41 .
Battery charger - VAS 5903- = page 53.
Battery>charger - VAS 5906- = page 60 .

* & * o o

Midtronics - INC 940- = page 63 .
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4 Cruise control system (CCS)

= “4.1 Function of cruise control system”, page 69

= “4.2 Activating and deactivating cruise control system (CCS)",
page 69

4.1 Function of cruise control system

General description

The functions of the cruise control system are controlled by en-
gine control unit - J623- .

Activating and deactivating cruise control system (CCS)
= page 69 .

Fault detection and fault display

Faults relating to the cruise control system are indicated by way
of the engine control unit - J623- .

For fault finding = Vehicle diagnostic tester, use the “Guided fault
finding” mode.

4.2 Activating and deactivating cruise con-
trol system (CCS)

Procedure

— Connect = Vehicle diagnostic tester = page, 85 .

— Select|quided fzult findingl'mode.

- Using button, select “Functions/component” and then
the following menu options in succession:

Drive

Engine code

01 - Self-diagnosis compatible systems

Engine control or direct diesel injection and pre-glow system

Functions

¢ ¢ ¢ o o 0

Activating and deactivating cruise control system (CCS)

4. Cruise control system (CCS) 69
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00 — Gauges, instruments

70 Rep. gr.90 - Gauges, instruments
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92 — Windscreen wash/wipe system

1 Washer fluid lines

= “1.1 Windscreen and rear window washer system”, page 71

= “1.2 Headlight washer system”, page 72

= “1.3 Repairing washer fluid,/inés”, page 72

—

A Windscreen and rear window washer
system

Procedure

— Pull the two coupling sections apart (no securing device) to
loosen the connection.

- To“secure the connection, push the two coupling sections to-
gether, until you hear and feel them engage.

0

— Ta&loosen the connection, rotate the lock ring -1- through 90°
-arrow- and pull off the hose connection.
— To secure the connection, push on the hose connection and
rotate the lock ring -1- in -direction of arrow- until it engages.
[rarimin ]

— To loosen the connection, pull up the lock ring -1- by approx-
imately 1 mm -arrow- and pull off the hose connection.

- To secure connection, attach hose connection and press in ‘
clip -1- until it engages. 1

N27-10239

1. Washer fluid lines 71
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— To loosen the connection, pull the lock ring -1-
-direction of arrow- and pull off the hose connection.

— To secure connection, attach hose connection and press in
clip -1- until it engages.

1.2 Headlight washer system
Procedure

— To loosen the connection, press the lock ring -1-
-direction of arrow- and pull off the hose connection,

— To secure the connection, press and hold the lo¢ek ring -1-
-direction of arrow- and then pull off the hose:connection.
Check proper engagement of clip by attempting to pull off
without pressing clip.

1.3 Repairing washer fluid lines

= “1.3.1 General description”, page 72

= “1.3.2 Repairing smooth pipe”. page 72

= “1.3.3 Repairing corrugated pipe”. page 73

1.3.1 General description

A new repair concept has been developed for repair work on wash
system hoses. Various connectors, specia EPDM hoses (ethyl-
ene-propylene-diene monomer) and heat-shrink hose are avail-
able as spare parts.

4 The replacement parts can be found in the = elegtronic parts
catalogue “(ETKA)" .

¢ Replacement parts are available for repair of both smooth and
corrugated pipes.

1.3.2 Repairing smooth pipe

Smooth pipe with a diameter or 5x1 mm or 6x1 mm can be re-
paired with EPDM hose.

Procedure

— Cut damaged piece (cuts straight through pipe) out of the
smooth pipe to be repaired.

on) BN

Mgz-10322

At

S
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— Select the appropriate EPDM hose -2- and cable ties accord-
ing to the = electronic parts catalogue “(ETKA)" .

— Cut EPDM hose -2- to size so that smooth-type pipe ends
-1- and -3- can be inserted approx. 10 mm in EPDM hose
-2-.

— Secure repair point with cable ties -1-.

1.3.3 Repairing corrugated pipe
Special tools and workshop equipment required
4 Hot air blower - VAS 5179- or

@ Note

¢ Repair pointssmust not be subjected fo pulling or bending
forces.

¢ [fthe damaged section is longer than 20 mm, a new piece of
corrugated pipe must be used and the procedure described
below must be perfofimed twice.

13 4
EDT@

1 2

VAS 5179

1. Washer fluid lines 73
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Procedure

Cut damaged piece (cut through pipe in a straight line) out of
the corrugated pipe to be repaired.

Select the appropriate connecting pieces -2- and -3-as well
as the appropriate heat-shrink hose according to the = Elec-
tronic Parts Catalogue “(ETKA)" .

Heat end of corrugated pipe -1- with hot air blower - VAS
5179-.

Push connecting piece -2- into corrugated pipe -2- -arrow A-.

Heat end of corrugated pipe -4- with hot air blower - VAS
5179-.

Push connecting piece -3- into corrugatgd pipe -4- -arrow B-.
Cut heat-shrink hose so that ends of corfugated pipe are each
covered by about 20 mm -dimension x- ©f heat-shrink hose.

Push heat-shrink hose over the corrugated pipe, couple the
connecting pieces and secure the repaired piece with the heat-
shrink hose.

IR

E—a
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2 Distinguishing features of jointless
wiper blades
Distinguishing features of Bosch and Federal Mogul products.

When renewing wiper rubbers, note the make. When renewing
wiper blades, the same make must be used.

Wiper blades can be identified according to wiper arm fastening.

Bosch wiper blades -1 and 2-:

Federal Mogul wiper blades -1-:

1
@D

2. Distinguishing features of jointless wiper blades 75
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04 — Lights, bulbs, switches - exterior

1 Operation and safety notes for gas
discharge lamps

Observe the following instructions when performing installation
work on a headlight with gas discharge light:

4+ Signs of dangerous high voltage/currents = page 76

4 Notes on pressure, temperature and radiation/arcs
= page 77

4 Assembly notes for gas discharge bulbs = page 78

¢ Disposal regulations for gas discharge bulbs = page 78
Special tools and workshop equipment required

¢ Safety glasses

4 Gloves

A WARNING

Make absolutely sure that the batfery - A- is disconnected be-
fore starting any work on parts of the headlight with gas dis-
charge light marked with yellow high voltage symbols =
Electrical system,; Rep. gr. 27 ; Battery; Disconnecting and
connecting battery .

Then switch dipped.beam on and off again. This will éliminate
any possible residual voltage.

The gas discharge lamp control unit must never be operated
without a.gas discharge lamp.

Due te the high voltages (above 28,000 V when igniting) and
femperatures, the gas discharge bulb must only be operated
in the headlight housing.

A WARNING

¢ Never change gas discharge bulbs if you are not familiar
with the appropriate procedures, safety precautions and
fools.

Notes on dangerous high voltage and currents

A WARNING

Control units of light systems, connecfors and components
pertaining to bulb holders conduct lethally high voltage.

Operatingthe control unit and the starter unit is permitted only
with the gas'discharge bulb fiffed.

76 Rep. gr.94 - Lights, bulbs, switches - exterior
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A WARNING

Switch off ignition and all electrical consumers, and with-
draw ignition key.

Before working on headlight system, make sure that no
components are live and that the residual voltage after the
headlights are swifched off has’dissipated.

Residual voltage cam'be dissipated by turning the dipped
beams on and theén off again after withdrawing the ignition
key.

When working on the headlight system, ensure that the
lights cannot be switched on.

Notes on pressure temperature and radiation/arcs

A WARNING

The gas discharge bulb may be operated in the headlight
housing only (fouch protection due to very hot bulbs, ab-
sorption of UV radiation, avoidance of dazzling light, pro-
fection against explosion).

The glass bulb of the gas discharge bulbs can be very hot
- danger of burns!

Avoid looking directly info the beam, as the UV rays from
the gas discharge bulb are about 2.5 times greater than
normal-halogen bulbs.

Avoid looking into the light beam (danger of glare), vision
may be impaired for a substantial time.

A WARNING

Avoid contact with burst glass bulbs.

H7 bulbs and gas discharge bulbs are under pressure and
can explode while being changed - danger of injury.

Always wear eye protection and gloves when removing
and installing gas discharge lamps!

1. Operation and safety notes for gas discharge lamps 77
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Assembly notes for gas discharge bulbs

A Caution

¢ Before renewing a gas discharge bulb, always swifch off
the affected electrical load.

¢ Swifch off ignition and all electrical consumers, and with-
draw ignition key.

¢ Do not touch glass of gas discharge bulb with bare fingers,
use clean fabric gloves. When the gas discharge bulb is
swifched on, the heat would vaporise the oil of the finger
prints which would then seftle on the reflector, impairing
the brightness of the headlight.

¢ A gas discharge bulb must always be replaced with a gas
discharge bulb of the same kind. The designation appears
on the base of the bulb or on the bulb glass.

¢ Properly engage connectors during installation and the
connection is seated tightly.

Disposal regulations for gas discharge bulbs

A WARNING

¢ Gas discharge bulbs must be disposed of as hazardous
waste; never dispose of gas discharge bulbs as consumer
waste.

¢ Gas discharge bulbs contain metallic mercury (Hg) and
traces of thallium,; never destroy these-bulbs.

¢ These components must be recycled in the correct man-
ner according fo.national law.

* Only disposeof in containers intended for this purpose at
an authorised collection point.

78 Rep. gr.94 - Lights, bulbs, switches - exterior
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96 — Lights, bulbs, switches - interior

1 Cigarette lighter,:socket

= “1.1 Assembly overview - cigarefie lighter, 12 V socket”,
page 79

= “1.2 Removing and installing cigarette lighter U1 ", page 80

= “1.3 Removing and installing secket illumination bulb L 42 ",
page 83

= “1.4 Removing and installing cigarette lighter illumination bulb

L28 ", page 83

1.1 Assembly overview - cigarette lighter,
12 V socket

A Caution

If excessive force is exerted on sockets .- without bulb for
socket illumination - L42- , the refaining sleeve may be dam-
aged.

Fuller - T40148- can only be used fo remove sockets - Us¢ cig-
areftte lighter - U1- ) with socket illumination bulb - L42- .

The puller - T40148- cannot be used for releasing the locking
lugs of the sockets - U- without illuminated retaining sleeve.

Usually, sockets - U- without bulb for socket illumination - L42-
cannot be removed without damaging them.

1. Cigarette lighter, socket 79
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1 - Cigarette lighter'socket with
trailing wire 1

2 - Cigarette lighter - U1-

1 Removing and installing
= page 80

3 - Electric socket - U-

1 Removing and installing
= page 80

4-- Cigarette lighter socket

_f
5 - Clamping sleeve \E”

6 - Bulb for socket illumination ij

5 L42-
Q Bulb12V/A12W b

1 Removing and installing
= page 83

7 -‘Bulb carrier

N9G- 10822

1.2 Removing and installing cigarette lighter
-U1-

A Caution

If excessive force is exerted on sockets - - without bulb for
socket illumination - L42- , the refaining sleeve may be dam-
aged.

Puller - T40148- can only be used fo remove sockefts - U- ( cig-
areftte lighter - U1- ) with socket illumination bulb - L42- .

The puller - T40148- cannot be used for releasing the locking
lugs of the sockets - U- without illuminated retaining sleeve.

Usually, sockets - U- without bulb for socket illumination - L42-
cannoft be removed without damaging them.

80 Rep. gr.96 - Lights, bulbs, switches - interior
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@ Note

The removal and installation procedure is the same for all sockets
- U- and is therefore described here only for the cigarette lighter
socket.

Special tools and workshop equipment required

¢ Puller - T40148-

4 Thrust piece - 40148/1-
Removing

— Disconnect battery - A- = Electrical system; Rep. gr. 27 ;
Battery; Disconnecting and connecting battery .

- Remove cigarette lighter - U1- from socket - U- .

@ Note

For reasons of clarity, socket - U- is removed in-ilfustration.

T40148

Woo-10578

A Caution

Socket - U- or retfaining sleeve can be damaged.

Ensure that the puller - T40148- is seated correctly, otherwise
the retaining lugs of the retaining sleeve will not be released.

— Push puller - T40148- -arrow- into socket - U- so that locking
lugs -1- engage in recesses -2-.

e R

M9E-10623

1. Cigarette lighter, socket 8 1
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— Pull grip -3- in direction of -arrow- to release locking lugs of
retaining sleeve.

— Remove socket - U- from retaining sleeve using puller -
T40148- .

A Caution

The wiring for socket - U- can be damaged.

When pulling socket - U- out, take the wiring lengths into con-
sideration.

Depending on the mounting location, the thrust piece - 40148/1-
-2- with the knurled nut -1- can be used.

A Caution

When using the thrust piece - 40148/1- , ensure that no sur-
rounding components are damaged.

— Release and detach connector of socket - U- .

@ Note

Depending on the space requirement, the vehicles are equipped
with various electric sockets - U- and cigarette lighter sockefs.
They differ in length and have different electrical connections. In
the case of electric sockets - U- and cigarette lighter sockets with
trailing wires, it may be necessary fo perform additional work in
order to gain access fo the connector.

— Release puller - T40148- locking lugs by pressingspindle -1-
in -direction of arrow B-. Then, release puller - T40148- -2- by
turning it briefly to left in -direction of arrow A-.:Remove puller
- T40148- from socket - U- .

@ Note

Ensure that the puller - T40148- locking lugs are nof spread.

A Caution

Cigarette lighter - UT- might be gjected ot of the sockef - U-
after the heating phase.

When puller - T40148- is inserted, retaining springs of socket
- U- are pressed apart and retaining force is-reduced.

After removing sockef - U- , carefully press retaining springs
fogether and check if cigarette lighter - U1- remajns in removal
position after heating phase.

N3&-10524

MN96-10625

2 N36-10626
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— Carefully press retaining springs of socket - U- together
-arrows-.

— Check whether cigarette lighter - U1- remains in removal po-
sition after heating phase and ensure it is not gjected in vehicle
interior.

Installing

Installation is carried out in the reverse sequence of removal.

— Connect battery - A- = Electrical system; Rep. gr. 27 ; Battery;
Disconnecting and connecting battery .

N98-10827

1.3 Removing and installing socket illumi-
nation bulb - L42-

The removal of the socket illumination bulb - L42- is performed in
the same way as the removal of the cigarette lighter illumination

bulb - L28- = page 83 .

1.4 Removing and installing cigarette lighter
illumination bulb - L28-

With some vehicle equipment, bulb for cigarette lighter illumina-
tion - L28- is not an incandescent bulb, but an LED. This'"LED is
permanently attached to the retaining sleeve and cannot be re-
newed separately.

There are several versions of retaining sleeves with a bulb: one
version which allows for renewing the bulb-and one which does

not. In this case, the bulb carrier has to be‘replaced together with
the light bulb.

Removing

- Remove cigarette lighter - U1- = page 80 .

— Push retaining lugs -1- in -direction of arrow- and remove re-
taining sleeve together with bulb:carrier.

— Unclip bulb carrier from retaining sleeve.

— Detach bulb carrier in area -A- and -B-. A B

— Open part -B- of bulb carrier. L

% Ng&-10629

1. Cigarette lighter, socket 83
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— Remove bulb in -direction of arrow-.
Installing

Installation is carried out in the reverse sequence of removal.

84 Rep. gr.96 - Lights, bulbs, switches - interior
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97 —  Wiring

1 Vehicle diagnosis, testing and infor-
mation systems

= “1.1 General description - vehicle diagnosis, testing and infor-
mation system”, page 85

= “1.2 Connecting vehicle diagnostic tester”, page 85

= “1.3 Connecting vehicle diagnostic tester, Bora/Golf, model
years 1998 to 2003", page 86

1.1 General description - vehicle diagnosis,
testing and information system

A WARNING

¢ During testing or measuring trips in the vehicle with a
= Vehicle diagnostic tester, there is a risk of serious or
even fatal injury!

¢ [fthe = Vehicle diagnostic tester is lodged in the activity
area of an airbag during a testing or measuring operation,
a triggered airbag can result in serious or even fatal injury!

¢ During testing and measuring trips, work with a second
person who can operate the = Vehicle diagnostic tester
from one of the back seats.

@ Note

All work procedures can be found in “guided fault finding” and
‘guided functions” modes.
Additional information:

4 = Self-study programme No. 202 ; Vehicle diagnostic, testing
and information system VAS 5051

4 = Self-study programme Na. 256 ; VAS 5052

4 = Self-study programme Na. 294 ; Online connection of VAS
5051

4 Comply with the current operating instructions for the = Vehi-
cle diagnostic tester. To display these instructions, select the
buttons “Administration” and ¥Operating Manual”.

Connect = Vehicle diagnostic tester = page 85 .
1.2 Connecting vehicle diagnostic tester

@ Note

Comply with the current operating instructions for the = Vehicle
diagnostic tester. To display these instructions, seléct the butfons
‘Administration” and “Operating Manual’.

Special tools and workshop equipment required

4 = Vehicle diagnostic tester

1. Vehicle diagnosis, testing and information systems 85
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Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

- In vehicles with automatic gearbox, move selector lever to po-
sition “P” or “N".

— Invehicles with a manual gearbox, move gear lever to neutral
position.

— Connect = Vehicle diagnostic tester to diagnostic connection
-arrow- of vehicle after making sure ignition has been switched
off.

— Switch on ignition.

All = Vehicle diagnostic testers are connected analogously toithe
procedure described above.

Fitting location and pin assignment of diagnostic confiection
= Current flow diagrams, Electrical fault finding and Fitting loca-
tions.

1.3 Connecting vehicle diagnostic tester,
Bora/Golf, model years 1998 to 2003

Special tools and workshop equipment reguired

4 = Vehicle diagnostic tester

Procedure

— Switch off ignition and all electrical consumers, and withdraw
ignition key.

- In vehicles with automatic gearbox, move ‘selector lever to po-
sition “P” or “N".

— Invehicles with a manual gearbox, move geatr lever to neutral
position.

— Pull trim -1- out in -direction of arrow-.

— Connect = Vehicle diagnostic tester to diagnostic connection
of vehicle after making sure ignition has been switched off:

— Switch on ignition.

@ Note

Connect all other and following = Vehicle diagnostic tester in the
same way in sequence described above.

[ | ‘1’{3

— = 11
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2 Wiring harness and connector re-
pairs

= “2.1 General notes concerning repairs to vehicle electrical sys-
tem”, page 87

= “2.2 Wiring harness repair set”’, page 88

= “2.3 Tool descriptions”, page 90

= “2.4 Repairs to wiring harnesses”, page 93

= “2.5 Repairs to fibre optic cables”, page 109

= “2.6 Repair of aerial wires”, page 115

= “2.7 Repairs to contact housings and connectors”, page 126

= “2.8 Releasing and dismantling contact housings”, page 130

2.1 General notes concerning repairs to ve-
hicle electrical system

A Caution

When battery - A- is disconnected and reconnected, the pro-
cedure described in the workshop manual must be strictly
adhered to = Electrical system,; Rep. gr. 27 Battery,; Discon-
necting and reconnecting battery .

A WARNING

Some fools are equipped with a fool safety device. This must
be pushed over the tip of the tool after use in order.fo‘protect
the tip and prevent personal injury.

4 Observe the latest notes in the respective workshop manual
when carrying out repairs.

4 Observe country-specific regulations.

4 Always disconnect battery - A- before working on electrical
system = Electrical system; Rep. gr. 27 ; Battery; Discon-
necting and reconnecting battery . Disconnecting the battery
- A- (open circuit) ensures a safe working environment for re-
pairs to the electrical systemy The battery positive wire need
only be disconnected for removal of the battery - A- .

4 Before starting a repair, it isSimportant to identify the cause of
damage (e.g. sharp edges on body panels, defective electrical
components, corrosion, etc.},

¢ Forfurther information on procedures such as the removal and
installation of individual components, please refer to the rele-
vant workshop manual.

4 Soldering is not permitted for repairs to vehicle wiring.

4 Wiring harness and connector repairs to the vehicle electrical
system may only be carried out using wiring harness repair set
- VAS 1978- / wiring harness repair set - VAS 1978 A-/ wiring
harness repair set - VAS 1978 B- .

4 Only use yellow wires for repairs to wiring hasnesses.

2. Wiring harness and connector repairs 87
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4 Wiring harness repairs may not be integrated in the vehicle's
own wiring harness and must be marked with the use efyellow
adhesive tape.

¢ These yellow wires and any part of the wiring harness marked
with yellow insulating tape indicate a previous repair.

4 |tis not permissible to repair crimp cennectors. Run a cable
parallel to the defective one.

¢ After crimping, crimp connectors must to be shrink fitted using
the hot air blower, 220 V/50 Hz <VVAS 1978/14- , in order to
prevent any ingress of moisture’

4+ |tis essential that the supplementary information is observed
regarding repairs to wiring harnesses in airbag system and
belt tensioners, fibre optic cables, CAN bus lines, aerial cables

and wiring with cross sections up to 0.35 mm? = page 98 .

4 Carry out a function test after every repair. It may be necessary
to read and delete the event memory and/or to reset the sys-
tems.

4 Do not loosen any earth wires from the body (danger of cor-
rosion).

¢ Wiring harness repair set - VAS 1978 B- and previous versions
do not cover all wiring cross sections that occur in the vehicle.
If the required wiring cross section is not available, the next
largest one should be used.

4 Screened wires must not be repaired. If damaged they must
be replaced complete.

4 Heat resistant wiring can be found in various places.in the ve-
hicle, mainly in the engine compartment. Heat resistantwiring
can be identified by its slightly matt and softer insulation. To
repair these wires, only heat resistant wiring may be used.

2.2 Wiring harness repair set

= “2.2.1 Wiring harness repair set VAS 1978 ", page 88
= “2.2.2 Upgrade kit VAS 1978/50 ", page 89

= “2.2.3 Wiring harness repair set VAS 1978 A", page 89
= “2.2.4 Release tool set VAS 1978/35 ", page 89

2.2.1 Wiring harness repair set - VAS 1978-

Wiring harness repair set - VAS 1978- allows optimal repair qual-
ity to be achieved in the area of vehicle electrics. Using the tools,
repairs to connectors and wiring open circuits can be carried out. VAS 197
To do this, complete repair wire sections with contacts already
crimped on are used and joined to the vehicle's own wiring har-
ness with the aid of crimp connectors. A perfect electrical con-
nection can be achieved using crimping pliers - VAS 1978/1- with
head adapter - VAS 1978/2- and three different crimp recesses
as well as a hot air blower, 220 V/50 Hz - VAS 1978/14- for shrink-

fitting crimp connectors. ﬁbtﬁ

Wiring harness repair set - VAS 1978-

Additional information:
¢ ?g_{%perating instructions Wiring harness repair set - VAS
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222 Upgrade kit - VAS 1978/50-

The upgrade kit - VAS 1978/50- is required to bring the “old” wiring
harness repair set - VAS 1978- up to the latest standard of wiring
harness repair set- VAS 1978 A-. The upgrade kit - VAS 1978/50<
consists of 4 assembly tools and 10 release tools, new crimping
pliers (base tool) - VAS 1978/1-2- for crimp connector with head
adapter 0.35-2.5 mm/2 - VAS 1978/1-1- , head adapter 4.0-6.0
mm/2 - VAS 1978/2 A- and head adapter for JPT contact - VAS
1978/9-1- . Also included are new stickers, a new:set of operating
instructions, crimp connectors for 0.35 mm? cable cross-sections
and a roll of black felt adhesive tape.

Upgrade kit - VAS 1978/50-

2.2.3 Wiring harness repair:set - VAS 1978 A-

The new wiring harness repair set - VAS1978 A- allows optimal
repair quality to be achieved in the area ofivehicle electrics. Using
the new pliers, repairs to connectors and wiring open circuits can
be carried out. To do this, complete repairwire sections with con-
tacts already crimped on are used and joined to the vehicle's own
wiring harness with the aid of four different'types of crimp con-
nectors. A perfect electrical connection can-be achieved using
new crimping pliers (base tool) - VAS 1978/1-2- with interchange-
able head adapter 0.35-2.5 mm/2 - VAS 1978/4-1- or head adapt-
er 4.0-6.0 mm/2 - VAS 1978/2 A- and a hot airblower, 220 V/
50 Hz - VAS 1978/14- for shrink-fitting crimp connectors.

Wiring harness repair set - VAS 1978 A-
Additional information:

4 = Operating instructions Wiring harness repair set - VAS 1978

The wiring harness repair set - VAS 1978 A- has been supple-
mented with the wiring harness repair set - VAS 1978 B- .

2.24 Release tool set - VAS 1978/35-

Release tool set - VAS 1978/35- serves as a means of releasing
various primary and secondary locking devices in Group vehicles.
The set comprises 26 different tools with which, for example,
round connector systems, flat contacts with one or two locking
devices and also single wire seals can be released and fitted.

Release tool set - VAS 1978/35-

Which release tool belongs to which locking device is indicated in
the table in the = operating instructions of the set of release tools
- VAS 1978/35- .

VAS 1978/50

| W

VAS 1978/35

Woo-10402
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2.3 Tool descriptions
= “2.3.1 Special pliers with insert”, page 90

= “2.3.2 Release tools for contacts”, page 90

= “2.3.3 Assembly tools for single wire seals”, page 91

= “2.3.4 Wire stripper VAS 1978/3 ", page 91

= “2.3.5 Hot air blower 220 V/50 Hz VAS 1978/14 ", page 92
= “2.3.6 Crimping pliers VAS 1978/1 A", page 92

2.3.1 Special pliers with insert

Crimping pliers - VAS 1978/1- with head adapter - VAS 1978/2-
are part of wiring harness repair set - VAS 1978- / wiring harness
repair set - VAS 1978 A- / wiring harness repair set - VAS 1978
B- and are used to crimp connectors during wiring harness re-
pairs.

Colour of crimp | Colour of crimp re-| Wiring cross section

connector cess

yellow yellow 0.35 mm?2

red red 0.5 mm? to 1.0 mm?2

blue blue 1.5 mm? to 2.5 mm?
yellow yellow 4.0 mm? to 6.0 mm?

@ Note

¢ As an alfernative, the connectors can also be crimped using
crimping pliers (base tool) - VAS 1978/1-2- in conjunction with
head adapters 0.35 - 2.5 mm/2 - VAS 1978/1-1- or 4.0 -
6.0 mm/2 - VAS 1978/2 A- .

¢ Make absolutely sure that the correct crimp recess is chosen
for the crimp connectors being used .

¢ The insulation on the wires must not be crimped.

2.3.2 Release tools for contacts

The various release tools serve as a means of detaching the dif-
ferent contacts from the connector housing without damage.

A selection of release tools is includediin the wiring harness repair
set - VAS 1978- / wiring harness repair set - VAS 1978 A-/ wiring

harness repair set - VAS 1978 B- . The complete set of release ‘“
tools is included in release tool set <VAS 1978/35- . %L E
| —_
A WARNING

Some tools are equipped with a tool safety device. This must
be pushed over the tip of the fool after use in order to protect
the tip and prevent personal injury:
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2.3.3 Assembly tools for single wire seals

The assembly tools serve as a means of sliding the single wire
seals fully into the connector housing without damage and there-
by assure complete sealing between single wire and connector
housing.

Four assembly tools for single wire seals are included in wiring
harness repair set - VAS 1978- / wiring harness repair set - VAS
1978 A- / wiring harness repair set - VAS 1978 B- .

2.3.4 Wire stripper - VAS 1978/3-

Wire strippers - VAS 1978/3- serve as a means of stripping insu-
lation off wires and cutting wires in the correct manner.

The wire stripper - VAS 1978/3- is included in wiring harness re-
pair set - VAS 1978- / wiring harness repair set - VAS 1978 A-/
wiring harness repair set - VAS 1978 B- .

Wire stripper - VAS 1978/3- has an adjustable limit stop within the
pliers jaws, with which the desired length of insulation to be re-
moved can be adjusted.

Stripping off insulation
— Set sliding stop in jaws of pliers to desired insulation stripping
length.

- Insert end of wire as far as it will go into jaws of pliers and fully
close wire stripping pliers - VAS 1978/3- , applying sufficient
force.

— Open wire stripper - VAS 1978/3- again, and remove stripped
insulation from end ofiwire.

— Cut the wires with the cutting part on the upper side of the wire
stripping pliers - VAS 1978/3- .
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2.3.5 Hot air blower 220 V/50 Hz - VAS
1978/14-

Hot air blower 220 V/50 Hz - VAS 1978/14-

A Caution

When shrink-fitting, take caré nof to damage any other wiring,
plastic parts or insulating material with the hot air blower, 220
W50 Hz - VAS 1978/14- .

Observe = Operating instructions for hot air blower, 220 /50
Hz - VAS 1978/14- !

The hot air blower, 220 ¥/ 50 Hz - VAS 1978/14- is used in con-
junction with shrink element for hot air blower - VAS 1978/15- to
shrink fit the crimp connectors. After crimping, the crimp connec-
tor has to be shrink fitted-=using the hot air blower, 220 V/50 Hz -
VAS 1978/14- in order to'prevent any ingress of moisture.

The hot air blower, 220 V/50 Hz - VAS 1978/14- is included in
wiring harness repair set - VAS 1978- / wiring harness repair set
- VAS 1978A- / wiring harness repair set - VAS 1978 B- .

2.3.6 Crimping pliers- VAS 1978/1 A-

The crimping pliers - VAS 1978/1 A-“ar crimping pliers (base tool)
- VAS 1978/1-2- together with head adapter 0.35-2.5 mm/2 - VAS
1978/1-1- and head adapter 4.0-6.0 mm/2:- VAS 1978/2 A- are
used to crimp connectors from wiring harness’rgpair sets.

Crimping connectors using crimping pliers - VAS 1978/1 A-.

The following heads adapters are available for crimping pliers
(base tool) - VAS 1978/1-2- :

¢ Adapter 0.35 mm? - 2.5 mm? - VAS 1978/1-1-
4 Adapter 4.0 - 6.0 mm? - VAS 1978/2 A-
4 Head adapter for JPT contacts - VAS 1978/9-1-

The crimping pliers are used in conjunction with adapter for JPT
contacts - VAS 1978/9-1- to crimp contacts to single wires during

repairs to wiring with cross sections up to 0.35 mm?Z.
Replacing head adapter
— Open crimping pliers (base body) - VAS 1978/1-2- fully.

— Disengage both locking pins -arrows- from base body of crimp-
ing pliers - VAS 1978/1-2- .

MNe7-10432

Ma7-10491

MNE7-10201
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- Insert required head adapter in base body of crimping pliers -
VAS 1978/1-2- from above -arrow-.

— Lock head adapter by engaging pins -arrows- in base body of
crimping pliers (base body) - VAS 1978/1-2- .

2.4 Repairs to wiring harnesses

= “2.4.1 Notes on repairs to wiring harnesses”, page 93

= “2.4.2 Notes on repairs to airbag and belt tensioner wiring”,
page 94

= “2.4.3 Notes on repairs to CAN bus wiring”, page 96

= “2.4.4 Renewal of aerial wiring”, page 96

= “2.4.5 Repairing 0.13 mm2/0.35 mm2/0.5 mm2awvire”,
page 98

= “2.4.6 Repair of 10 mm2 or 16 mm2 wirg“with single butt con-
nector’, page 101

= “2.4.7 Wiring open circuit with one repair position”, page 106

= “2.4.8 Wiring open circuit with two-repair positions”, page 107

2.4.1 Notes on repairs to wiring harnesses

4 Adhere to general instructions-concerning repairs to vehicle
electrical system = page 87 .

4 The wiring harness repair set- VAS 1978- / wiring harness
repair set - VAS 1978 A- does not cover all wiring cross sec-
tions that occur in the vehicle? If the required wiring cross
section is not available, the next largest one should be used.

4 Wiring harness and connectoriepairs to the vehicle electrical
system must be carried out using wiring harness repair set -
VAS 1978- / wiring harness repair set - VAS 1978 A- only.

4 Soldering is not permitted for repairs to vehicle wiring.
4 Only use yellow wires for repairs to wiring harnesses.

4 Wiring harness repairs may not be integrated in the vehicle's
own wiring harness and must be marked with the use of yellow
adhesive tape.

NE7-10203
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A yellow wire or a section of wiring wrapped with yellow insu-
lating tape always indicates a previous repair.

It is not permissible to repair crimp connectors. Run a cable
parallel to the defective one.

After crimping, crimp connectors must to be shrink fitted using
the hot air blower, 220 V/50 Hz - VAS 1978/14- , in order to
prevent any ingress of moisture.

Screened wires must not be repaired. If damaged they must
be replaced complete.

Heat resistant wiring can be found in various places in the ve-
hicle, mainly in the engine compartment. Heat resistant wiring
can be identified by its slightly matt and softer insulation. To
repair these wires, only heat resistant wiring may be used.

It is essential that the supplementary information is observed
regarding repairs to wiring harnesses in airbag system and
belt tensioners, fibre optic cables, CAN bus lines, aerial cables

and wiring with cross sections up to 0.35 mm?Z.

2.4.2 Notes on repairs to airbag and belt ten-
sioner wiring
In addition to the general notes on repairs to wiring harnesses,

the following instructions must be observed on how to repair wir-
ing in airbag system and belt tensioners:

A WARNING

¢ The airbag system and belf tensioner may fail.

¢ Faulty repairs fo the airbag and seat belf fensioning sys-
fem can cause malfunctions in the passenger protection
system.

¢ For repair work on airbag and seat belf tensioner wiring
harnesses, only contacts, connectors and wiring designed
specifically for this purpose may be used = Electronic
parts catalogue(ETKA)".

max. 2

MN97-10489
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Repairs to the airbagisystem and belt tensioner wiring must
only be carried out using wiring harness repair set - VAS
1978-/ wiring harngss repair set - VAS 1978A-/ wiring harness
repair set - VAS 1978 B- .

Observe vehiclesstickers indicating high voltage components.
Discharge residual voltage before performing any repairs =
Rep. gr. 00 ; Safety instructions; Safety precautions when
working on pyrotechnic components .

For repairs to wiring in the airbag system and belt tensioner,

a maximum of 2 repairs may be performed. The more the re-
pairs there arein the wiring, the greater the resistance and this
can trigger faults in the self-diagnosis of the system.

To avoid corrosion, the crimp connectors must always be
shrink-fitted when performing airbag or belt tensioner wiring
harness repairs.

Only use yellow wires for repairs to wiring harnesses.

Do not wrap the repairposition in vehicle's own wiring harness
and mark the repair position with yellow insulating tape to
make it clearly visible.

Repairs in the airbag or belt tensioner area should not be more
than 30 cm from the next connector_housing. Together with
the yellow insulating tape, this gives @'clear indication of re-
pairs that have already been carried out.

In series production, the wires leading to the trip units (airbags)
are twisted with a length of lay of 20 mm = 5 mm. This length
of lay is ensured in series production by means of standard-

part numbers for pairs of wires and must be adhered to under
all circumstances when sections of twisted wires are repaired.

During repairs, the wiring to the triggering units (airbags) must
have the same length. When wires -1- and -2- are entwined,
the twine spacing of A =20 mm + 5 mm must be adhered to
without fail.

It must be ensured that no part of the wiring, including wiring
in the vicinity of crimp connectors -arrow-, is longer than B =
100 mm without the wires being twisted.

max.30 cm.
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2.4.3 Notes on repairs to CAN bus wiring

4 An unshielded two-wire line -1- and -2- with a cross section of
0.35 mm? or 0.5 mm? is used for CAN bus wiring.

4 The colour codes of the CAN bus wiring are indicated in the
following table:

Powertrain CAN, high Orange/black
Convenience CAN, high Orange/green
Infotainment CAN, high Orange/violet
CAN low wire, all orange/brown

4 Repairs to CAN bus wiring can be carried out either with sec-
tions of repair wiring with the correct cross section or with
twisted pair wires “green/yellow” or.‘white/yellow’ as per = 1 2
Electronic Parts Catalogue‘ETKA” .

4 When repairs are performed, both CAN bus wires must have
the same length.When twisting the wires -1- and -2- together,
the length of each complete twist must be A =20 mm.

4 |t must be ensured that no part of the wiring, including wiring
in the vicinity of crimp connectors -arrow-, is longer than B =
50 mm without the wires being twisted.

¢ Mark ¢he area of repair with yellow insulation tape to make it
easy-to identify.

2.4.4 Renewal of aerial wiring

A new:concept for repair work on aerial wires has been devel-
oped. Now connecting wires in different lengths and various
adapter cables are available as replacement parts instead of a
complete aerial wire.
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General description

4 Aerial wires cannot be repaired. If repair is required, they must
be replaced only by connecting wires and adapter cables of-
fered as genuine parts.

4 The replacement parts can be found in the = electronic parts
catalogue “(ETKA)" .

4 These genuine parts are suitable forrall aerial wires and wire
diameters which may need to be.replaced.

4 The connector housings for agrial cables are only available as
replacement parts in one colour. However, they can be used
for all colours of aerial connector.

4 No provision has been made for replacement of individual
aerial connectors in the.event of repair.

4 The wires can be used-retroactively for all VW vehicles, with
all installed aerial wire-diameters.

¢ Alladapter and connection wires are suitable for all transmitter
and receiver signals.

4 This repair method can also be used for testing or retrofitting.
Assembly overview - aerial wire

Example: aerial wire between radio - R- and aerial - R11- is de-
fective. The following wires are required for the repair:

1- Adapter cable for connection to radio - R-, length: approx.
30 cm

2 - Connecting wire available'in different lengths.

3 - Adapter cable for connection'te aerial - R11-, length: ap-
prox. 30 cm

Installing a new aerial cable:

Note that the total length of an aerial wire, dependifgwon vehicle
equipment level, can be divided into sections by aerial selection
control unit - J515-, control unit for traffic information - J559- or
aerial amplifier - R24- . Only the defective section of aerial wire

must be replaced.

Procedure
— Disconnect connectors of defective aerial cable from devices.

— Ascertain routing of defective aerial lead in vehicle and meas-
ure total length of aerial connection to be renewed in vehicle.

1 2 3
=8 [ e B B T
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The total length of aerial connecting wire is the sum of the length
of adapter cables required -1- and:i=3- and the connecting wire
-2-.

— To determine the length of connecting wire required, subtract
60 cm from the measured total length of aerial connecting wire
-2-.

— Procure the required adapter cables -1- and -3- and connect-
ing wire -2- at length calculated as genuine part from the =
Electronic Parts Catalogue “ETKA” .

— Cut off connectors from defective aerial cable.
The remainder of the defective aerial wire remains in the vehicle.
— Connect adapter.cables -1- and -3- to equipment in vehicle.

— Lay and secure connecting wire -2- in the direct vicinity of
where the wiring is laid in series-produced vehicles.

@ Note

Do noft kink or excessively bend aerial wires! The bending radius
must not be below 50 mm.
— Connect connecting wire to“adapter cables.

— Perform functional check.

245 Repairing 0.13 mm?#/0.35 mm#/0.5 mm?
wire
Special tools and workshop equipment required

4 Hot air blower - VAS 1978/14A- from wiring harness repair set
- VAS 1978 B-

4 Crimping pliers (body) - VAS 1978/1-2- from wiring harness
repair set - VAS 1978 B-

4 Adapter head 0.13 - 0.5 mm? - VAS 1978/1-3-

@ Note

Repair wires with a cross section of 0.35 mm? and 0.5 mn?¥ are
available for the repair.
Procedure

- Fit adapter head 0.13 - 0.5 mm? - VAS 1978/1-3- -1- on crimp-
ing pliers (body) - VAS 1978/1-2- as follows:

— Open crimping pliers -VAS 1978/1-2- .

1 2 3
R T# [ ] =
VAS 1978 B
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— Pull out locking pins -2- in direction of -arrow A- as far as stop.

- Fit adapter head -VAS 1978/1-3- -1- centrally on crimping pli-
ers -VAS 1878/1-2- in direction of -arrow B-. 1

- Insert locking pins -2- again as far as stop.

— Clear the wire to be repaired about 20 cm either side of the
repair position.

A Caution

Risk of damage to electrical wiring.

A97-13212

¢ Carefully lay wrapped wiring harnesses aside.

- If necessary, remove wrapping of wiring harness.

— Cut out the damaged piece of wiring using side cutters.

@ Note

¢ [f, affer the damaged wire has been cuf out, both endss of the
vehicle's own wiring are t@o short for a repair using single buit
connectors, use a pieceof yellow repair wire of the appropriate
length with two crimp connectors.

¢ When repairing a single wire with crimped/attached contact,
lay the yellow repaif wire next to the damaged single wire of
the vehicle and cutito the required length.

— Fitend of wire -2- as far as stop -arrow- in receiver on adapter
head -VAS 1978/1-3- -1- with appropriate cross section.

— Press together crimping pliers completely and hold in this po-
sition.

— Pull out end of wire:-2- from adapter head -VAS 1978/1-3-
-1- to strip insulation.

— Open crimping pliers7again.

* Insulation must be cut cleanly and removed from the wire
* Do not leave any insulation on the stripped wires

* Single wires must not be damaged

— Choose a small transparent crimp:connector from wiring har-
ness repair set - VAS 1978 B-.

- For 0.13 mm? wires, also push a shrink tube ofta one of the
wires = Electronic parts catalogue (ETKA) .

AQ7-13217
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— Push crimp connector -2- in direction of -arrow A- as far as
stop into crimp opening in adapter head -VAS 1978/1-3- .

—1 2
— Push stripped wire -1- in direction of -arrow B- into crimp con- -H
nector -2-. ' c
+ All single wires must be pushed into crimp connector -2-

* |nsulation on wire -arrow C- must not be crimped.

— Press together crimping pliers completely and then open. 1
— Remove wire with crimp connector. f 2
— Crimp wire with crimp connector on other side as described.
1
B
|

— Pull out locking pin -1- in direction of arrow -A- as far as it will
go.

— Swivel upper part of adapter head -VAS 1978/1-3- -2- in di-
rection of -arrow B-.

— Remove crimped crimp connector.

Correct crimping result

— After crimping, the crimp connector;has to be shrink fitted us-
ing the hot air blower in order to prevent any ingress of
moisture.

*  For 0.13 mm? wires, it is then necessary to shrink-fit the ad-
ditional shrink hose to ensure complete sealing.

AB7-13214

— Fit shrink element for hot air blower - VAS 1978/15A- onto hot
air blower - VAS 1978/14A.-

A Caution

Risk of damage fto electrical wiring.

¢ When shrink-fitting the hose, take care not fo damage any
other wiring, plastic parts or insulating material with the hot
nozzle of the hot air blower.

¢ Observe the operating instructions of the hot air blower:
without fail!
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For 0.13 mm? wires, position heat-shrink hose -1- centrally
over crimp connector -2- by feeling contours.

Dimension -a- must be approximately even on both sides.

Heat up heat-shrink hose/crimp connector using hot air blower
along a straight line, working from centre outwards, until it is
sealed completely and adhesive escapes from the ends.

This is how the finished repair point should look -3-.

@ Note

*

Ensure that, where several wires have fo be repaired, ‘the
crimp connectors are not directly adjacent'to each other. To
prevent the circumference of the wiring harness from becom-
ing fo great, position the crimp cennectors so they are offsef
slightly.

If the repair position was already wrapped, this section has fo
be wrapped again with yellow adhesive tape once the repair
has been carried out.

Altach the repaired wiring harness with a cable tie, if neces-
sary, to prevent it from generating noise when the vehicle is in
motion.

Premature release

Push release lever -1- upwards in direction of -arrow A-.

At same time, press together crimping pliers slightly and then
open.

A Caution

¢ Do not use the crimp connector after premature release.

2.4.6 Repair of 10 mm? ok 16 mm? wire with

single butt connector

Special tools and workshop equipment required

4 Hot air blower - VAS 1978/14A- from wiring harness repair set

- VAS 1978 B-

3
'S ="
—C
|((:' . (&
Nl

AQ7-13215
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4+ Shrink ele[ﬁgnt for hot air blower - VAS 1978/15A- from wiring
harness ;g'pair set - VAS 1978 B-

¢ Wiring harness repair set - VAS 631 003-

@) e

¢ Rep%;k wires (by the metre) with a cross section of 10 mn¥ or
16 mn72 are available for the repair.

* F uﬂgermore, single repair wires with a crimped/attached con-
tact are available for repair work.

Procedufé_

- Attach.fit]e crimping anvil and crimping stamp relevant to the
wire thict@ness to the crimping pliers as follows:

— Open crin"'iii}j,ng pliers from wiring harness repair set - VAS 631
003-. %

— Pull out locking“pin -1- in direction of arrow -A- as far as it will
go. ’ e
— Open adapter -2- in dlreetipn t_:nf arrow -B-.

£

— Insert crimping stamp -1- until itis heard to engage in mounting
-2- on adapter -arrow A-.

— Insert crimping anvil -3- until it is heard to engage in mounting
-4- of crimping pliers -arrow B-.

al
b
!

o

’SeUjoel100 8}

-

£

AB87-12937

AD7-12951
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Close adapter -1- in direction of arrow -A-.
Insert locking pin -2- onto stop in direction of arrow -B-.

Clear the wire to be repaired about 20 cm either side of the
repair position.

A Caution

Risk of damage to electrical wiring.

¢ Carefully lay wrapped wiring harnesses aside.

If necessary, cut through wrapping of wiring harness with a
knife.

Cut out damaged section of wire with wire stripper from wiring
harness repair set - VAS 631 003-.

@ Note

*

If, after the damaged wire has been cuf out, both end’s of the
vehicle's own wiring are too short for a repair using single butt
connectors, use a piece of yellow repair wire of the appropriate
length with two crimp connectors.

When repairing a single wire with crimped/attached contact,
lay the yellow repair wire next to the damaged single wire of
the vehicle and cut fo the required length.

Set the adjustable stop in the wire stfipper from wiring harness
repair set - VAS 631 003- to the'length that needs to be strip-
ped.

10 mm? wires: 14 mm
16 mm? wires: 16.5 mm

Insert the end of the wire from the front fully into the pliers jaws
and squeeze the pliers together completely.

Open the pliers and removed the stripped wire end.
Insulation must be cut cleanly and removed from the wire
Do not leave any:dnsulation on the stripped wires

Single wires must:not be damaged

Use a suitable buttconnector and heat-shrink hose from wiring
harness repair set= VAS 631 003- to perform repair.

Push heat-shrink h@se onto one of the wires.

A97-12938
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Position butt connector -1- with first crimping point centrally on
crimping anvil -2-.

Dimension -a- must be even on both sides

Turn quick-action lever -3- in anti-clockwise direction -arrow-
until butt connector -1- is secure.

Insert wire -2- with stripped end into butt connector -1- as far
as stop -arrow-.

All single wires must be pushed into the butt connector

Close and open the crimping pliers several times until the
crimping anvil moves downwards automatically to the start
position.

@ Note re: VolKSwaner A

The insulation ontbeu:;'res must not be crimped. " Oe,

Crimpj__r_'lg“;::t\he wire with butt connector on the other side”'a's;;je-

scribed. %,

Pull out locking pin in direction of arrow -A- as far as it will go.

:j.}'-fr'._Open adapter in direction of arrow -B-.

Remove crimped butt connector.

.:"'C___)orrect crimping result

A 10 mm?, star crimp

B -T":fﬁ'mmz, B crimp

AQ7-12941

AD7-12942

A87-12943
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After crimping, the heat-shrink hose over thebutt connector has
to be shrink fitted using the hot air blower:in order to prevent any
ingress of moisture.

— Fit shrink element for hot air blower - VAS 1978/15A- onto hot
air blower - VAS 1978/14A- .

A Caution

Risk of damaging adjacenf-components.

¢ When shrink-fitting the-hose, take care not fo damage any
other wiring, plastic parts or insulating material with the hot

nozzle of the hot air blower.

¢ Observe the operating instructions of the hot air blower
without fail!

— Position heat-shrink hose +1- centrally over butt connector
-2- by feeling contours.

* Dimension -a- must be roughly, even on both sides ————
— Heat up heat-shrink hose using hot air blower along a straight I_.i..‘ ‘ ‘ ‘...f....l
line, working from centre outwards,“until it is sealed completely 1 2

and adhesive escapes from the ends:

* This is how the finished repair point shouldJook -3-.

3
@ Note
¢ Ensure that, where several wires have to be repaired, the butt L D
connectors are not directly adjacent to each other. To prevent
the circumference of the wiring harness from becoming foo
great, position the butt connectors so they are offset slightly.
<l T
¢ [fthe repair position was already wrapped, this section has fo
be wrapped again with yellow adhesive tape once the repair
has been carried out.
¢ Attach the repaired wiring harness with a cable tie, if neces-
sary, to prevent it from generating noise when the vehicle is in
motion.
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Premature release
— Push lever -1- downwards -arrow A-.

— Turn quick-action lever -2- in clockwise direction -arrow B- until
crimping anvil is in the start position.

If premature release is not possible by hand:
— Push lever -1- downwards -arrow A-.

— Place wrench from wiring harness repair set - VAS 631 003-
on bolt -3- on rear.

— Turn wrench in anti-clockwise direction -arrow C- until crimp-
ing anvil is in the start position.

A Caution

Do noft use the butt connector after premature release.

2.4.7 Wiring open circuit with one repair posi-
tion
Repair position with single crimp connector

— Place the wire to be repaired to one side (about 20 cm either
side of repair position).

— If necessary, remove binding around wiring harness using
folding knife.

— Cut out damaged section of wire using wire strippers - VAS
1978/3:>

@ Note

If, after the damaged wire has been cut out, both ends of the ve-
hicle's own wiring are foo short for a repair using single crimp
connectors, use a piece of repair wire of the appropriate length
with 2 crimp connectors = page 107 .

— Strip 6 - 7 mm of insulation from ends of wire, using wire strip-
pers - VAS 1978/3- .

AD7-12953

1 06 Rep. gr.97 - Wiring




Beetle 2012 > , Golf 2015 > , Golf MEX 2018 > , Golf Variant 2007 > , ...
Electrical system, General information - Edition 03.2018

Slide crimp connectors onto both stripped ends of vehicle's
own single wire and crimp together using crimping pliers - VAS
1978/1A- .

@ Note

*

*

Ensure without fail that the correct crimp recess is chosen for
the crimp connectors being used.

The insulation on the wires must not be crimped.

After crimping, the crimp connector has to be shrink fitted using
the hot air blower, 220 VV/50 Hz - VAS 1978/14- in order to prevent
any ingress of moisture.

Place shrink element for hot air blower - VAS 1978/15- on hot
air blower, 220 V / 50 Hz - VAS 1978/14- .

Heat up the crimp connector using the hot air blower, 220 V/
50 Hz - VAS 1978/14- along a straight line, working from the
middle outwards, until it is sealed completely and the adhesive
escapes from the ends.

plastic parts or insulating material with the hot air blower, 220

A Caution

When shrink-fitting, take care not fo damage any other wiring,

V/50 Hz - VAS 1978/14- .

Observe = QOperating instructions for hot airsblower, 220 V/
50 Hz - VAS 1978/14- !

@ Note

*

Ensure that, where several wires have fo be repaired, the
crimp connectors are not directly adjacent to each other. To
prevent the circumference of the wiring harness from becom-
ing fo great, position the crimp conpectors so they are offsef
slightly.

If the repair position was already wrapped, this section has fo
be wrapped again with yellow insulation tape once the repair
has been carried out.

¢ Aftach the repaired wiring harness with a cable tie fo prevent

248

it from generating noise when the vehicie is in motion.

Wiring open circuit with twosrepair posi-
tions

Repair position with interlinked wire.

Place wire to be repaired to side at 2 points (about 20 cm to
both sides of respective repair position).

Remove binding around wiring harness using folding knife.

N97-10430

T

—C e

1 [l [
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Place yellow repair wire next to damaged wiring harness and
cut repair wire to required length using wire strippers - VAS
1978/3-.

Cut out damaged section from vehicle's own single wire.

Strip 6 - 7 mm of insulation from ends of wire, using wire strip-
pers - VAS 1978/3-.

Push crimp connector onto one side of vehicle's own single
wire and on other side onto repair wire.

Crimp connector using crimping pliers - VAS 1978/1A- to join
both ends of wire.

Repeat process at other end of repair wire.

@ Note

® Ensure-without fail that the correct crimp recess is chosen for

L 4

the crimp connectors being used.

The insulation on the wires must not be crimped.

After crimping, the crimp connector has to be shrink fitted using
the hot air blower, 220 VV/50 Hz - VAS 1978/14- in order to prevent
any ingress of moisture.

Place shrink element for hot air blower - VAS 1978/15- on hot
air blower, 220 V / 50 Hz - VAS 1978/14- .

Heat up the crimp connector using the hot air blower, 220 V/
50 Hz - VAS 1978/14- along a straight line, working from the
middle outwards, until it is sealed completely and the adhesive
escapes from the ends.

plastic parts or insulating material with the hot air blower, 220

A Caution

When shrink-fitting, take care nof to damage any other wiring,

V/50'Hz - VAS 1978/14-.

Observe.= Operating instructions for hot air blower, 220 V/.
50 Hz - VAS,1978/14- !

N97-10430
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@ Note

¢ Ensure that where several wires have fo be repaired, the
crimp connectors are not directly adjacent to each other. To
prevent the circumference of the wiring harness from becom-
ing fo great, position the crimp connectors so they are offsef
slightly.

¢ [fthe repair position was already wrapped, this section has fo
be wrapped again with yellow insulation tape once the repair
has been carried out.

¢ Aftach repaired wiring harness with a cable tie to prevent it
from generating noise'when the vehicleis.in motion.

2.5 Repairs to fibre optic cables

It is very difficult to identify the exact location of the defect. Re-
place the damaged fibre optic cable by laying a new cable parallel
toithe defective fibre optic cable.

@ Note

+ Via the menu options of the vehicle diagnostic tester “Guided
Fault Finding” or “Guided Functions’, it is possible fo ascertain
the components between which the fibre optic cable has been
damaged.

¢ The colour “yellow” indicates a fibre optic cable that has al-
ready been repaired.
Procedure:

— Select “Guided functions” or “Guided fault finding” in the vehi-
cle diagnostic tester = Vehicle diagnostic tester.

- “Prepare fibre optic cable = page 109 .

A Caution

Do not over-bend fibre optic cables. Minimum radius-for bends
is 25 mm.

Do nof route fibre optic cables over sharp edges.

Make sure that the ends of the fibre optic cables are nof dirty
and do not fouch them with your bare hands.

Do not expose fibre optic cables fo heat.

It is not permissible to twist 2 fibre optic cables together or one
fibre optic cable with a copper wire.

Protect connectors and connecting cables against dust. Use
protective caps from the case.

= “2.5.1 Preparing fibre optic cable”, page 109

= “2.5.2 Detaching fibre optic cable from cable harness connec-
tor”, page 114

2.5.1 Preparing fibre optic cable

Special tools and workshop equipment required

="
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4 Fibre optic cable repair kit - VAS 6223A-

VAS 6223 A
4 Cutting pliers - VAS 6228-
VAS 6228

4 Vehicle diagnostic tester

A Caution

Do not over-bend fibre optic cables: Minimum radius for bends
is 25 mm.

Do noft route fibre optic cables over sharp edges.

Make sure that the ends of fibre optic'cables are nof dirty and
do not fouch them with your bare hands.

Do not expose fibre optic cables fo heat.

It is not permissible to twist 2 fibre optic cablés fogether or one
fibre optic cable with a copper wire.

Protect connectors and connecting cables against dust. Use
protective caps from the case.

Fitting tool adapter for fibre optic cable pliers - VAS 6223/1-

— Push out locking pins in -direction of arrow-.

N37-12211
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— Fit tool adapter in -direction of arrow-.
— Push back locking pins.

Cutting fibre optic cable to size

— Open fibre optic cable pliers , and insertdength of fibre optic
cable -1- to be cut in -direction of arrow-.

— Determine required length of fibre optic cable.

- To cut the fibre optic cable to size, close fibre optic cable pli-
ers .

Stripping-off insulation

— Open fibre optic cable pliers - VAS 6223/1- .
— ~Push down stripping lever in -direction of arrow-.
- dnsert fibre optic cable into the stripping hole.

*  The fibre optic cable must be flush with the rear of the cutting
pliers.

— Close fibre optic cable pliers as far possible and hold closed:
— Swing stripping leverin -direction of arrow-.
- Remove fibre optic cable.

Cutting precisely (making a clean optic surface at end of cable)

N97-12212

=
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— Insert fibre optic cable -1- into the cutting hole.
* The insulation must be lying against stop of cutting station.

— Close fibre optic cable pliers - VAS 6223/1- and remove cable.

— Visually inspect cable -1- to make sure that it has been cut
correctly and that there are no burrs on the cross-cut surface
at end of cable.

@ Note

¢ Place the fibre optic cable only on surface or material that is
absolutely clean or keep it in your hand.

¢ Use profective caps if there is a danger that the cross-cut sur-
face at the ends of the fibre optic cable will be soiled.

Fitting brass pin contact to fibre optic cable

— Fit tool adapter in -direction of arrow-.

— Slide safety catch on fibre optic cable pliers in
-direction of arrow- so that the word “Stift (Pin)” is visible.

N37-12219
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— Open fibre optic cable pliers and remove fibre optic cable to-

Insert a brass pin contact -1- into the hole.

Close locking lever on fibre optic cable pliers in
-direction of arrow-.

N97-12220

Push fibre optic cable into brass pin contact -arrow- as far as
spring-cushioned stop and close fibre optic cable pliers .

gether with brass pin contact.

A Caution

Do not kink or exms!veﬂ/ bend ﬁbre obﬂafgab;’es (min. bend-
ing rad;us %5 s,
=7

\\\
G =y
,J_p
\'2 (A
.
W

S| No7-12221
e

Check that the brass pin contact -2- is correctly attached to’f/
fibre optic cable -1-. f///
4 crimping points must be visible on the brass connecting pin. }{
Make sure that the brass pin contact cannot be pulled off fibre 9
optic cable by hand.

* The cross-cut end surface of the fibre optic cable is
0.01 ... 0.1 mm behind the brass pin contact (visual inspec-

tion).

o (11090°°

_’i] Note

¢ There are push-on couplings that are used fo connect fibre

optic cables = Electronic Parts Catalogue .

1:0 Installation of the new fibre optic cable in the cable hamness =
2, connector = page 114 . &
Z R
(v ..\"\
Fitﬁbg corrugated tube onto fibre optic cable \-39\

7 ~
f%-ﬂ ,\C}r-'
ey O
B, Ko
e A *
1, o
I.J'Gar:.'.:'-" 0 spbe .
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— Cut corrugated tube to a suitable length using cutting pliers -
VAS 6228- .

* The corrugated tube must be cut at a crest -arrow- not in a
trough.

+ Use cutting pliers - VAS 6228- or a sharp knife for cutting.
* Do not cut the corrugated tube with a paper cutter.

+  When the corrugated tube is installed, it must engage audibly
in the housing of the fibre optic cable.

— Insert fibre optic cable into the pliers for corrugated tube in-
stallation - VAS 6223/10- .

— Position pliers in place on the groove of the corrugated tube.

— Push pliers in groove along the circumference of the corruga-
ted tube. This causes the fibre opti¢'cabledobe.inserted in the
corrugated tube.

2.5.2 Detaching fibre optic cable from cable
harness connector

Removing

— Pull fibre optic cable connector off the relevant control unit.

— Release locking element in fibre optic cable connector -1- by
pressing it.

— Release secondary locking element -2-, using a small screw-
driver.

— Remove fibre optic cable.

A Caution

¢ Use protective caps from the case in order fo profect the
fibre opfic cable against dust and dirt.

¢ Use a new housing as the secondary locking element can
be damaged when the fibre optic cable is removed.

¢ Take note of the arrows:-on the basic moduleifor the as-
signment of “IN” and “OUT".

Installing
Install in the reverse order of removal, observing the following:

— Install fibre optic cable in accordance with markings.

W)
D,

N97-12224
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@ Note

¢ Push corrugated pipe into connector housing until it engages
audibly.

¢ Seal the open connector -2- for fibre optic cable with the pro-
tective cap for cable connector - VAS 6223/9- -item 1-.

¢ The protective cap prevents soiling and mechanical damage
at the cross-cut end of the fibre optic cable so that the trans-
mission of light is not impaired.

2.6 Repair of aerial wires

Checking the aerial wire: = page 116

Changing tool adapter: = page 116

Cutting aerial wire: = page 116

Stripping shielding: = page 117

Stripping outer sleeve: = page 119

Stripping inner insulation: = page 120

Crimping inner conductor: = page 121
Crimping outer conductor: = page 123

Special tools and workshop equipment required
4 Repair set, aerial cable - VAS, 6720+

The repair set, aerial cable - VAS 6720- makes it possible to attain
optimal repair quality in the repair of aerial wiring RG 174 (blue)
and RKT 031 (bfack). The set includes the respective stripping
tools and crimping tools for both aerial cables. In addition, the
case includés all the separate parts needed to connect the Gen-
uine plugin nearly production quality. In this case, only the 0-
coded connector (green) is required. All other connecting wires
for thewarious infotainment systems can be found in ETKA (EL-
electrical connection elements) in plate 035-XX. These various
adapter aerial wires are specific to vehicle models and must al-
ways be ordered separately. All the separate parts can be found
in the above-named plate for reordering. The compartments of
the case are labelled with the part numbers of the consumable
materials. The repair set is based on the existing adapters and
pliers system of the VAS 1978B.

@ Note

Additional information: = Operating manual, Repair set, aerial
cable - VAS 6720-
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Checking the aerial wire:

Before beginning repairs, determine which aerial wire is affected
using the gauge.

4 -1- System RG 174 = blue

4 -2- System RTK 031 = grey

In both systems, the positioner of the adapters is colour-coded
accordingly.

Changing tool adapter: RG 174 RTK 031

— Select appropriate adapter according to check of aerial wire
= page 116 .

— Open handles of pliers completely.

— Release the two locking pins -arrows- from handles of pliers
and pull them out. (PR |10

N97-10201

— Insert required tool adapter from above -arrow- into handles
of pliers.

NE7-10202

— Lock adapter into handles of pliers by pressing in pins
-arrows-.

Cutting aerial wire:

NE7-10203
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— Push aerial wire -2- into cutting mechanism -1-.
— Close tool and open it again.

— Pull aerial wire out of cutting mechanism.

Stripping shielding:

NST-12446

— Push locating pin -1- into rotary cutter to stop.

— Push aerial wire -2- into rotary“eutter to stop. The locating pin
-3- is again entirely visible.
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NO7-12448

— Push blade holder -1- against shaft of rotary cutter until it en-
gages. The gap -2- beneath the blade holder is completely
closed.

— Hold aerial wire securely so that it cannot turn.

— Turn rotary cutter -3- approximately 2 times in direction of ar-
row until it rotates easily.
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] 2

TS

Pull release pin -1-. The blade holder is released and sepa-
rates from aerial wire.

Push locating pin -2- into rotary cutter to stop. The aerial wire
is pressed out of rotary cutter.

Remove shielding from aerial wire.

Remove remnants of insulation from rotary cutter.

Stripping outer sleeve:

2. Wiring harness and connector repairs 1 1 9



Beetle 2012 > , Golf 2015 > , Golf MEX 2018 > , Golf Variant 2007 > , ...
Electrical system, General information - Edition 03.2018

— Push aerial wire -2- through notch -3- into tool adapter to stop

— Close tool and open it-again.
— Pull out aerial wire -4-;

Stripping inner insulation:
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P

— Push aerial wire -2- through notch -1<into tool adapter to stop.
— Close tool and open it again.
— Pull out aerial wire -3-.

Crimping inner conductor:
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1S

— Select appropriate adapter according to check of aerial wire
= page 116 = page 116 .

— Tilt back swinging positioner -2-.
— Open positioning piece -3-. Positioning piece swings upwards.

— Pushsinner contact -1- into swinging positioner to stop and
loosen positioning piece. The inner contact is fixed in place.

— Tip swinging positioner inwards. The inner contact -4- is posi-
tioned in the tool adapter.
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113

— Push aerial wire -1- into inner contact -2- in tool adapter. Held
swinging position in place while doing so.

— Close tool until it opens by itself.
— Open positioning piece -3- and pull out aerial wire.

Crimping outer conductor:
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— Push sleeve -2- and outer contact -1- over inner conductor.
The knurled contact part must be pushed under shielding -3-
but over the aluminium foil.

— Push on outer contact -4- completely. Ensure proper seating
of female connector and pin.
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Push on sleeve -3- to outercontact.
Open tool and tilt out swinging positioner -1-.

Position mounted outer contact -2- in tool adapter in middle
notch on contact edge -4-.

Close tool and open it again.

Pull out aerial wire.
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2.7 Repairs to contact housings and con-
nectors

= “2.7.1 Notes on repairs to contact housings and connectors”,

page 126

= “2.7.2 Repairs to contacts in contact housings”. page 126

= “2.7.3 Fitting single wire seals”, page 127

= “2.7.4 Repairs to contact housings using cut-and-clamp meth-
od”, page 129

2.71 Notes on repairs to contact housings
and connectors

4 Observe general instructions concerning repairs to vehicle
electrical system.

4 Allocation of the appropriate crimp contacts to the connector
housings is by way of the part number stamped on the con-
nector housing. In illustration 198 (electrical connecting ele-
ments) in the = Electronic Parts Catalogue “(ETKA)” the part
numbers for the connector housings are listed in conjunction
with the associated crimp contacts.

4 Damaged connector housings must be renewed.

4 New connector housings can be ordered via the standard pro-
cedure for replacement parts.

2.7.2 Repairs to contacts in contact housings

Procedure

— First open or release secondary locking mechanism of con-
nector housing.

— Release contact (primary locking mechanism) using suitable
release tool.

— Pull out contact on single wire from connector housing.

— Select the yellow repair wire with the correct.contact from the
wiring harness repair set - VAS 1978- / wiring harness repair
set - VAS 1978A- / wiring harness repair set - VAS 1978 B-.

— Place wire to be repaired from vehicle's own wiring harness to
one side (about 20 cm either side of repair position).

— Remove binding around wiring harness using folding knife.

— Insert new contact of repair wire into connector housing until
it is engages.

— Push single wire seal onto repair wire:

@ Note

The small diameter of the single wire seal must face the connector
housing.

— Push single wire seal into connector housing using correct as-
sembly tool = page 127 .

AST0088
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Trim repair wire and single wire of vehicle's own wiring har-
ness, using wire strippers - VAS 1978/3-.

Strip 6 - 7 mm of insulation from end of repair wire and vehicle's
own single wire using wire strippers - VAS 1978/3- .

Crimp connectors to stripped ends of repair wire and single
wire of vehicle's wiring harness using crimping pliers - VAS
1978/1A- as described in chapter “Wiring open circuit with one
repair position”.

@ Note

*

Ensure that, where several wires have fo be repaired, the
crimp connectors are not directly adjacent to eaeh other. To
prevent the circumference of the wiring harness from-sbecom-
ing fo great, position the crimp connectors so they are offsef
slightly.

If the repair position was already wrapped, this section has fo
be wrapped again with yellow insulation tape once the repair
has been carried out.

Aftach repaired wiring harness with a cable tie fo prevent it
from generating noise when the vehicle is in motion.

2.7.3 Fitting single wire seals

@ Note

*

Single wire seals prevent the ingress of moisture and dirt in
the connector housing. They are installed in the engine com-
partment and must be reinstalled following repairs.

As standard, the single wire seal is crimped together with the
contact on the wire; this is not the case with the repair wires.
Before crimping the repair line, the single wire seal must there-
fore first be pushed onto the wire.

It is essential that the single wire seals are of the correct size
fo fit the cross section of the repair wire. The outer diameter
of the single wire seal is based on the sockef diameter of the
connector housing. Only carry out the repair using the correct
assembly tool.

=
C L
=
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Installing the single wire seal

— Disengage contact locking mechanism using appropriate re-
lease tool -A- and then pull wire with single wire seal back-
wards -arrow- out of connector housing.

— Cut out old contact with single wire seal from vehicle's own
wiring harness.

AS7-0085

— Push repair wire with new contact into respective chamber of
connector housing until it engages -arrow-.

AS7-0086

— Place the single wire seal -A- onihe free end of the repair wire.

@ Note

The small diameter of the single wire seal must face the connector
housing.

— Push single wire seal -A- on repair wire up:to connector hous-
ing -arrows-.

AQ7-0087
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Push single wire seal -A- fully into conhector housing using
respective assembly tool -B-.

Trim repair wire and single wire of vehicle's own wiring harness
accordingly using wire strippers - VAS 1978/3- .

Crimp connectors to stripped ends of repair wire and single
wire of vehicle's wiring harness using crimping pliers - VAS
1978/1A- as described in chapter “Wiring open circuit with one
repair position”.

2.7.4 Repairs to contact housings using cut-

@ Note

*

and-clamp method

For technical reasons, the connector housings for the cut and
clamp method can only be supplied with the cut and clamp
contacts inserted.

These contacts can be removed just like in any other connec-
tor housing if they are not needed.

Repair wires can be supplied that already have the appropriate
contacts crimped on = Electronics parts catalogue (ETKA)".

AST-0088

) 70232
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2.8 Releasing and dismantling contact
housings

= “2.8.1 Notes on releasing and dismantling contact housings”.

page 130

= “2.8.2 Secondary locking element”, page 130

= “2.8.3 Primary locking element”, page 131

= “2.8.4 Round connector systems”, page 131

= “2.8.5 Flat connector systems”, page 132

= “2.8.6 Special connector systems”, page 133

2.8.1 Notes onreleasing and dismantling con-
tact housings

4 Observe general instructions concerning repairs to vehicle
electricalisystem.

¢ Always use release tools specifically intended for releasing
purposes. Under no circumstances should the contacts be
pulled out of the connector housings with force.

4 Damaged connector housings must be renewed. New con-
nector housings can be ordered via the standard procedure
forreplacement parts.

4 Asan aid to disengage the secondary locking elements, a
small screwdriver can be used.

4 The socket/connector-pin assignment can be found stamped
onthe secondary locking element or on the rear of the con-
nector housing.

4 For more detailed information about the locations of connec-
tors, see = Current flow diagrams, Electrical fault finding and
Fittinglocations.

Allocation ofithe correct release tool to the respective locking de-
vices can be gleaned from the table in the = operating instruc-
tions for -VAS 1978/35- .

2.8.2 Secondary locking element

The secondary locking elemént is a housing catch (second line
locking element) that secures all the'wires in one connector hous-
ing. If a secondary locking element is fitted to a connector hous-
ing, this must always be opened or removed using the appropriate
tool before releasing and pulling out individual crimp contacts.

The secondary locking element is different in colour from the rest
of the connector housing. This makes it easier to identify the sec-
ondary locking element and clarifies its intended function.

The types of connector housing shown here are just a few exam-
ples to show the different functions of secondary locking element.

Example 1

The housing catch is disengaged by removing a “toothed ele-
ment” -arrow-.

NE7-10228
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Example 2

The housing catch is disengaged by opening a “flap” -arrow-.

Example 3

The housing catch can be disengaged by detaching a “slide”
-arrow-.

2.8.3 Primary locking element

The: primary locking element is what fixes an individual crimp
contact in the connector housing.

If necessary, any housing catches in place (secondary locking
elements) must be released or removed prior to disengaging the
contacts using the prescribed tool = page 130 .

The types, of primary locking elements shown as follows are just
a few examples to show the different functions of primary locking
element.

4 Round connector systems = page 131
4 Flat connector systems = page 132
4 Special connector systems = .page 133

The assignment of the correct release tool to the respective lock-
ing device is indicated by the table in the = operating instructions
of -VAS 1978/35- .

2.8.4 Round connector systems

Any housing catches in place (secondary locking mechanisms)
must be released or removed prior to disengaging the contacts
using the prescribed tool = page 130 .

NE7-10299

NE7-10300
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— Insert corresponding connector housing release tool in release
port of connector housing.

— Hold contact on wire and push into connector housing lightly
-arrow-.

@ Note

By pushing the contact in the direction of the connector hotising,
the locking tabs of the contact are lifted up by the housing edge
and can be disengaged using the release tool.

— At the same time, push the release tool in the'direction of the
connector housing, and pull the released contact out of the
connector housing.

The release tool can be pulled out of the connector housing again
once the contact has been removed.

2.8.5 Flat connector systems

Any housing catches in place (secondary locking mechanisms)
must be released or removed prior to disengaging the’contacts
using the prescribed tool = page 130 .

Flat connector with one locking tab

— Insert corresponding connector housing release tool in release
port of connector housing.

— Hold contact on wire and push into connector housing lightly
-arrow-.

@ Note

By pushing the contact in the direction of the connector housing,
the locking tab of the contact is lifted up by the housing edge and
can be disengaged using the release ftool.

— At the same time, push the release tool in the direction of the
connector housing and pull the released contact out of the
connector housing -arrow-.

The release tool can be pulled out of the connector housing again
once the contact has been removed.

Flat connector with 2 locking tabs

II’%:@:E‘II

NS7-10285
————7
—T—
N87-10287
—_— 3
[ ool
I et

—

4l =S .

MNE7-10285
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- Insert corresponding connector housing release tool in release
port of connector housing.

— Hold contact on wire and push it into connector housing
-arrow- as far as it will go.

@ Note

By pushing the contact in the direction of the connector housing,
the locking tabs of the contact are lifted up by the housing edge
and can be disengaged using the release tool.

— At the same time, push the release tool in the direction of the
connector housing and pull the released contact out of the
connector housing -arrow-.

The release tool can be pulled out of the connector housing again
once the contact has been removed.

Asymmetrical

- Insert corresponding connector housing release tool in release
port of connector housing.

— Hold contact on wire and push into connector housing'lightly
-arrow-.

@ Note

By pushing the contact irr'the direction of the connector housing,
the locking tabs of the contact are lifted up by the housing edge
and can be disengaged using the release tool.

— At the same time, push the release tool in the direction of the
connector housing and pull the released contact out of the
connector housing -arrow-.

The release tool can be pulled out of the connector housing again
once the contact has been removed.

2.8.6 Special connector systems

Any housing catches in place (secondary locking mechanisms)
must be released or removed priorto disengaging the contacts
using the prescribed tool = page 130"

[

NE7-10199

=

NE7-10200

1l 3 )

Ng7-10288

qall e nan

- -

NS7-10289
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Faston contacts

— Insert corresponding connector housing release tool in release
port of connector housing -arrow-.

— Hold contact on wire and push into connector housing lightly.

@ Note

By pushing the contact in the direction of the connector housing,
the locking tabs of the contact are lifted up by the housing edge
and can be disengaged using the release tool.

— At the same time, push the release tool in the direction of the
connector housing and pull the released gontact out of the
connector housing -arrow-.

The release tool can be pulled out of the €onnector housing again
once the contact has been removed.

GT 150/280 contacts

— Insert corresponding connector-housing release tool into con-
nector housing by guiding it below locking tab.

— Press the tool as far as it will go=arrow- into the connector
housing.

The contact is ejected from the connector housing.

The release tool can be pulled out of the connector housing again
once the contact has been ejected.

Contacts without locking tabs

2

N97-10290

=

N97-10291

=
‘ .

NE7-10234

MNE7-10295
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- Insert release tool under locking tab of connector housing.

- Push release tool onto stop, lifting slightly while doing so
-arrow-.

=

NE7-10295

The contact is ejected from the connector housing.

=

Ng7-10297
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3 Cleaning contact surfaces

= “3.1 Contact surface cleaning set VAS 6410 ", page 136

3.1 Contact surface cleaning set - VAS
6410-

= “3.1.1 Using the contact surface cleaning set VAS 6410 ", page
136

= “3.1.2 Repairing ring terminals”, page 136

= “3.1.3 Repairing threaded connections”, page 138

= “3.1.4 Cleaning battery terminals”, page 139

= “3.1.5 Anti-corrosion treatment”, page 140

3.1.1 Using the contact surface cleaning set -
VAS 6410-

The contact surface cleaning set - VAS 6410- allows optimal re-
pair quality to be achieved in the area of vehicle glectrics. The
tools allow performing repair work in the area-of the sensor in
wiring harnesses for threaded connectionsifi the high-current cir-
cuit (starting and charge current). The easy-to-use contact sur-
face cleaning set - VAS 6410- has been designed to match the
structural design of the vehicles and ensures that repairs are car-
ried out correctly.

@ Note

The illustrations shown here are just a few examples of repair
work.

Contact surface cleaning set - VAS 6410-

3.1.2 Repairing ring terminals

Special tools and workshop equipment required
4 Torque wrench - V.A.G 1331-

o

|
@ QBQEDE]

@ =kl ]
V.A.G 1331
@ﬂl__—I_lga ﬂ}i _;]
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@ Note

¢ The use of penetrating fluid, contact spray or grease is pro-
hibited since the lack of adhesion in the threads may cause a
torque excess and, therefore, the breaking of the threaded
connection.

¢ The grey sanding pads are suitable for light dirt and "soft sur-
faces". The red sanding pads are suitable for heavy dirt and
"hard surfaces”.

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

Procedure

— Disconnect battery - A- = Electrical system; Rep. gr. 27 ;
Battery; Disconnecting and connecting battery .

— Loosen captivated nut and remove ring terminal from threaded
connection.

— Check ring terminal for corrosion and dirt.

— Select matching adapter and respective sanding pad.

@ Note

As an alternative, the sanding block may also be used.

A Caution

Take care not fo excessively abrade the layer of tin so that the
copper underneath becomes exposéd. This could produce a
galvanic cell which destroys metal and causes faulty repair.

@ Note

As the thickness of the tin coating maydiffer according fo the de-
sign, the cleaning process must be performed step by step and a
visual check of the ring terminal is necessary between the steps.

— Position adapter in ring terminal and remove corrosion and dirt
with circular motion.

— Check ring terminal and clean with emery paper.

N97-10788

N97-10789
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— Remove burring-around hole of ring terminal using the debur-
ring tool.

— Bolt on ring terminal, and tighten it to specified torque = Elec-
trical system; Rep. gr. 97 ; Relay carriers, fuse carriers,
electronicg’boxes; Overview of fitting locations —relay carriers,
fuse carriers, electronics boxes , or = Electrical system; Rep.
gr. 27 ; Battery; Assembly overview — battery .

— Apply appropriate anti-corrosion treatment to connection,
= page #0

— Connecthattery - A-= Electrical system; Rep. gr. 27 ; Battery;
Disconnecting and connecting battery .

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!

3.1.3 Repairing-threaded connections

Special tools and workshop equipment required

4 Torque wrench - V.A.G 1331-
V.A.G 1331

@ Note

* The use of penetrating fluid, contact spray or grease is pro-
hibited since the lack of adhesion in the threads may cause a
forque excess and, therefore, the breaking of the threaded
connection.

* The grey sanding pads are suitable for light dirt and "soft sur-
faces" The red sanding pads are suitable for heavy dirt and
"hard surfaces”.

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!/

Procedure

— Disconnect battery - A- = Electrical system; Rep. gr. 27 ;
Battery; Disconnecting and connecting battery .
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— Loosen captivated nut and remove ring terminal from threaded
connection.

— Check threaded connection for corrosion and dirt.

— Select corresponding adapter and appropriate sanding pad for
threaded connection.

A Caution

Take care not to excessively abrade the layer of tin so that the
copper underneath becomes exposed. This could produce a
galvanic cell which destroys metal and causes faulty repair.

N97-10738

@ Note

As the thickness of the tin-coating may differ according fo the de-
sign, the cleaning process must be performed step by step and a
visual check of the ring terminal is necessary between the steps.

— Position adapter on threaded connection and remove corro-
sion and dirt with circular motion.

— Check threaded connection and clean with emery paper.

- Tighten connection and Iacating element to specified torque
= Electrical system; Rep. gr. 97 ; Relay carriers, fuse carriers,
electronics boxes; Overviewof fitting locations —relay carriers,
fuse carriers, electronics boxes , or = Electrical system; Rep.
gr. 27 ; Battery; Assembly overview — battery .

— Apply appropriate anti-corrosion treatment to threaded con-
nection = page 140

— Connect battery - A-= Electrical system; Rep'gr,, 27 ; Battery;
Disconnecting and connecting battery .

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

3.1.4 Cleaning battery terminals

Special tools and workshop equipment required
4 Torque wrench - V.A.G 1331-

V.A.G 1331
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@ Note

The use of penetrating fluid, contact spray or grease is prohibited
since the lack of adhesion in the threads may cause a forque ex-
cess and, therefore, the breaking of the threaded connection.

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3!

Procedure

— Disconnect battery - A- = Electrical system; Rep. gr. 27 ;
Battery; Disconnecting and connecting battery .

— Check battery terminal clamp and battery terminal for corro-
sion and dirt.

Clean hattery terminal clamp using wire brush of batteryterminal
cleaner with circular movements.

Clean battery terminal using undersidg of battery terminal cleaner
with circular movements.

A WARNING

Danger of injury! Comply with the warning notices and safety
regulations = page 3/

— Connect battery - A-= Electrical system; Rep. gr. 27 ; Battery;
Disconnecting and connecting battery .

3.1.5 Anti-corrosion treatment

A Caution

Missing anti-corrosion freatment resulfs in damage fto the on-
board supply.
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@ Note

¢ All threaded connections must be tightened to specified tight-
ening torque.

Use hose supplied with anticorrosive agent tin.
Use protection wax for cold area.

Use cavity sealing agent for warm area.

¢ o o o

The sealing agent independently reaches the respective
points through capillary action.

Procedure

— Hold nozzle under ring terminal and spray all around stud.

N97-10794

— Hold nozzle over ring terminal and spray albaround stud and
ring terminal.

N97-10735
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4 Renewing Lambda probe
= “4.1 Renewing LSF Lambda probe (4-pin)”, page 142

= “4.2 Renewing LSU Lambda probe (6-pin)’. page 142

= “4.3 Types of protective tube on uniform Lambda probes”, page
143

4.1 Renewing LSF Lambda probe (4-pin)

If necessary, replace attachment parts, cable ties or marking rings
to match the Lambda probe to the defective Lambda probe as
specified.

Do not repair Lambda probe wires, since this can result in mal-
functions.

Procedure

Remove defective lambda probe.

Place both Lambda probes next to each other so that sensor
housings are at same height.

— Tie back any excess in the uniform probe length (approx. 50 -
250 mm) to the size of the defective Lambda probe and secure
with cable ties =1-.

— Check that the connector housing of the Lambda probe is
compatible with the onboard supply side.

— Replace onboard power supply connector with supplied con-
nector housing of the Lambda probe = page 126 .

@ Note

¢ The connector housing should only be replaced on older ve-
hicles. On hew vehicles, the connector housing coding match-
es.

¢ Bear plug assignment in mind. For reasons of clarity, respec-
tive pins in new connector housing have a colour marking.

¢ Further notes can be found in the leaflet of the new Lambda
probe.

— Install new Lambda probe in vehicle.

4.2 Renewing LSU Lambda probe (6-pin)

If necessary, replace attachment parts, cable ties or marking rings
to match the Lambda probe to the defective Lambda probe as
specified.

Do not repair Lambda probe wires, since this can result in mal-
functions.

N9T7-10742

NS7-10744
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Procedure
- Remove old Lambda probe.

— Place both Lambda probes next to each other so that sensor
housings are at same height.

— Tie back any excess in the uniform probe length (approx. 50 -
250 mm) to the size of the defective probe and secure with
cable ties -1-.

- Install new Lambda probe in vehicle.

4.3 Types of protective tube on uniform
Lambda-probes

@ Note

In addition fo identifying by way of the part number, the protective
tube can also be used as a means of identification.

Type D 6 openings at 3.5 mm each

Only used on 4-pin LSF Lambda probes.

Type D2: 6 openings at 2 mm each

Only used on 4-pin LSF Lambda probes and 6-pin LSU Lambda
probes.

N27-10743

NST7-10744

' NS7-10746

I
N97-10746
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Type D4: 12 openings at 1.4 mm each

Only used on 4-pin LSF Lambda probes and 6-pin LSU Lambda
probes.

1
NET-10747
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