
Porsche's lithium-ion "starter battery" is not intended to power accessories with engine off. 

Electrical Systems, Part 1 
BY TONY CALLAS AND TOM PRINE 

I  n 1982, Porsche did something that 
I  changed its cars forever: It introduced 
Digital Motor Electronics, which was first 
installed in the then-new 944. The 911 got 
DME a year later, for 1984. Based around 
a computer control unit, DME collected 
input signals from multiple engine sensors 
and in turn set engine spark timing and 
fuel enrichment parameters. The highly 
complex DME systems in today's Porsches 
were developed from these early engine 
management systems. 

With the introduction of the electronic 
control unit (ECU) came another change: 
Cars became very sensitive to electrical 
system issues like ground connections, 
overvoltage, current spikes, and, especially, 
reversed polarity. Corroded ground con-
nections could cause a car to run terribly, 
while diode failure in the alternator could 
allow A/C voltage into the ECU and cause 
the car to not run at all. Additionally, com-
puter-controlled systems are highly vul-
nerable to badly executed jump starts —
which some consider the equivalent of 
playing Russian Roulette with the ECU. 

In this Tech Forum, we'll look at some 
issues relating to Porsche electrical systems 
in everything from 356s to 997s. 

Don't Always Blame the Battery 
Every time electrical energy passes 

through a wiring connection point such, 
as a terminal, harness connector, or wire 
splice, a small amount of the energy is lost; 
this is known as a voltage drop. When con-
nections are not good, significant energy 
can be lost. Ideally, all wiring connections 
should be clean and tight, allowing the 
easiest transfer of electrical energy. If a 
poor connection is suspected, use a digital 
volt ohmmeter (DVOM) to check the con-
nection and/or resistance through it. 

Corrosion at electrical connections is a 
common problem in all cars, and Porsches 
are no exception. Corrosion is the disinte-
gration of metals caused by long-term  

exposure to a corrosive environment or a 
chemical reaction between dissimilar met-
als. Corrosion issues are generally more 
prevalent in climates where humidity and 
salt/air content are high or where snowfall 
and salt-treated roads exist. If an electrical 
contact shows signs of oxidation, there will 
be a higher resistance at that point and a 
reduction in electrical energy available to 
the device at the wiring destination. 

In addition to having clean surfaces, all 
electrical connections must be tight. Loose 
wiring connections will exacerbate the loss 
of electrical energy and create more resist-
ance and heat. If a connection is very loose,  

it can cause a circuit to become intermit-
tent. Intermittent connections or circuits 
can be difficult to diagnose; it's like chas-
ing a ghost — one moment there's a prob-
lem, the next everything is working fine. 

All Porsche models can suffer from poor 
ground connections. This is particularly 
problematic in computer-controlled cars, 
where they can cause poor or even non-
operating conditions. All electronic devices 
like the ECU, radio, etc. depend on a solid 
ground to ensure proper operation. Like-
wise, the engine needs a solid ground so 
that higher current will flow through the 
starter and alternator circuits. 

OCTOBER 2010 excellence 131 



Top: Corrosion of the connectors at a control unit in a 993/911 Turbo that suffered water 

intrusion. Bottom: A close-up view of the yellow plug clearly shows significant corrosion; 

this car was experiencing multiple intermittent electrical issues. 

One common mistake is leaving the 
engine/transmission ground strap off fol-
lowing an engine replacement. If this 
cable is left off, the engine may start and 
run because the electrical ground is facil-
itated through the engine and transmis-
sion mounts, not to mention other sub-
systems' ground wires. The ground strap 
is a critical connection, however. 

Regularly inspect the ground connec-
tion from the battery to the chassis and the 
engine and/or transmission to the chassis. 
It is critical that they are corrosion-free and 
tight. If the main grounding points are 
compromised, the whole electrical system 
can be affected. Electricity will always take 
the path of least resistance, but, if neces-
sary, it will take whatever path is available. 
And that can cause problems. 

Sometimes, the only way to ensure the 
ground and other connections are in good 
condition is to take them apart, inspect 
them, and clean them. Always disconnect 
the battery when working on the electri-
cal system — unless you have a 1996-or-
later car with Onboard Diagnostics 2, or 
OBD-2. When disconnecting a battery, 
disconnect the negative terminal first and 
reconnect it last. 

To clean the connections, you will need 
a battery terminal brush, some fine steel-
or brass-wire brushes, steel wool and/or 
3M Scotch Brite pads, and a Dremel tool 
or power drill with wire brushes and 
grinding-wheel attachments. You will also 
want eye protection and a high-quality 
respirator that catches fine dust particu-
lates; you do not want to breathe this stuff. 

Clean the metal surfaces with baking 
soda and water — which will neutralize 
any battery acid at the connection — and 
let them dry completely. Use the appropri-
ate cleaning tools based on accessibility. 
Clean until you obtain a shiny metal sur-
face with no hint of oxidation. If the metal 
is badly damaged, replace the component. 
Once the metal is clean, reinstall the pieces 
— making sure the connection is tight. 
Finally, apply a moisture-proofing sealant 
such as Dow Corning DC4 for electrical 
connections; this will help keep these con-
nections dry, airtight, and (usually) trou-
ble-free for years. 

Okay, Blame the Battery 
The National Transportation Safety 

Board reports that some 400 people are 
injured every year from lead-acid battery 
explosions and mishaps. Charging a lead-
acid battery creates hydrogen gas from the 
internal electrolyte. Under normal opera-
tion, the charging rate is low — so a low 
volume of hydrogen gas is produced and is 
easily vented and dispersed. Overcharging 
or quick-charging can cause the electrolyte 
to boil and produce concentrated levels of 
hydrogen gas that could be explosive. 

You should only load-test or test a bat-
tery's acid if it is fully charged, i.e. 12.68 
volts. Charging a battery fully can take four 
to six hours. You don't want to quick-
charge a battery, as doing so can cause 
damage to the lead plates due to warping 
from heat. Additionally, leaving the battery 
low on electrolyte (which allows air to 
make contact with the lead plates) or par-
tially discharged for long periods can cause 
problems due to a condition called sulfa-
tion. Sulfation is a buildup of lead sulfate 
on the surface of the positive and negative 
lead plates when the battery is discharg-
ing. When lead sulfate is left in the battery 
for a period of time, it tends to crystallize 
into a hard sulfate that coats the surface of 
the electrode plates and may only partially-
dissipate when the battery is recharged. 
Sulfation is the primary issue that can 
shorten a battery's life. 

Cells can die individually and the bat-
tery can appear to be okay until put under 
a load. The only sure way to see if the bat-
tery electrolyte is okay is to check it with  a 
refractometer or hydrometer to verify the 
specific gravity (SG) of the acid. The lower 
the SG, the more it is water; the higher the 
SG, the greater the concentration of acid. 

Disconnecting the battery while any  car 
is running will cause alternator damage. 
Disconnecting the battery at any time on  a 
1996-or-later Porsche with OBD-2 erases 
important data, including fuel-injection 
trim and ignition-system misfire adapta- 
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Above: This 993 engine wiring harness did not get replaced in time; the integrity of its 

wiring insulation has failed, allowing bare conductors to make contact. 

tions. These adaptations were learned by 
the engine management in an effort to run 
a given engine in its environment, and eras-
ing them could lead to engine damage if 
preexisting problems were being compen-
sated for. Thus, we recommend running 
bridge power when changing a 1996-or-
later Porsche's battery — or making sure 
the car is running properly before discon-
necting its battery to perform electrical 
work where the battery must be discon-
nected as a safety precaution. (We'll cover 
more on this in Part 2 of this series.) 

Today, premium lead-acid batteries are 
available with an 84-month warranty. If 
your car is driven regularly, a four- to five-
year lifespan is considered good. Lower-
priced batteries are available; just remem-
ber to keep your cell phone charged and 
with you. For those who drive their Por-
sche periodically, the best option is to use 
a high-quality trickle charger, which will 
mimic the action of the car's charging sys-
tem with a low charge rate that varies 
slightly at around two amps. It will also 
shut off when the battery is fully charged. 

The lead-acid battery is available in four 
different configurations. These include wet 
cell, maintenance-free, Gel Cell, and 
Absorbed Glass Mat (AGM) batteries. Wet-
cell batteries are the best value but require 
the most maintenance, as each cell should 
be checked every two months for correct 
electrolyte level and topped up with min-
eral-free (distilled) water as needed. Main-
tenance-free wet-cell batteries are sealed 
and never require electrolyte monitoring. 
Gel Cell batteries have silica added to their 
electrolyte, giving it a thick consistency. 

The AGM is the newest lead-acid bat-
tery design; its electrolyte is impregnated 
into a fiber-type mat between multiple pos-
itive and negative panels in each cell. These 
batteries cannot leak, even if cracked open. 
When not in use, AGM batteries will lose 
about one to three percent of their charge 
per month where a wet-cell battery can lose 
up to one percent per day. The only bad 
news is that AGM batteries can cost twice 
as much as a premium wet-cell battery. - 

Something New 
Porsche is the first automobile manu-

facturer to offer a lithium-ion starter bat-
tery, and does so in a selected few of its cars. 
These include the 2010 GT3, 2010 GT3 RS, 
2011 GT2 RS, and 2011 Boxster Spyder. 
Lithium-ion technology was first proposed 
by Dr. M. Stanley Whittingham in the 
1970s, though most of us today recognize 
lithium-ion as technology utilized in bat-
teries for laptops and cell phones — and 
the $100,000 Tesla full-electric roadster. 

Porsche delivers cars ordered with its  

lithium-ion battery with a standard lead-
acid battery in place and the (uninstalled) 
lithium-ion battery in the trunk. The lat-
ter is not suited for use in temperatures 
below 32° F due to its more limited capac-
ity. The optional battery costs about $1,700 
and weighs 13 pounds — more than 22 
pounds lighter than the standard battery. 
Some may say that's not much weight 
saved for the money, but those in motor-
sport at almost any level would likely view 
this piece as a bargain. After all, winners are 
measured in thousandths of a second. 
Pretty cool stuff. 

If You Must: Jump Start Guidelines 
Due to the potential for damaging an 

ECU or other sensitive electronic compo-
nents on a computer-controlled Porsche, 
jump-starting a modern Porsche with a 
dead battery should be avoided. Tow 
trucks or Good Samaritans can provide a 
jump start, but the condition of their 
equipment is not always known or prop-
erly voltage-regulated. The jump-starting 
equipment on tow trucks typically oper-
ates at 18 volts but can run as high as 24 
volts, which is too high for electronics 
designed to operate at 12 volts. Finally, 
even helpful people can make mistakes. 
And mistakes made — even those 
unknowingly — during a jump start can 
permanently damage a very expensive 
Porsche ECU. 

Thus, jump-starting a computer-con-
trolled car should be avoided if at all pos-
sible. Doing so is a gamble; your car may  

be okay — but losing the bet might cost 
you thousands in repairs. If possible, a bet-
ter choice is to have your car towed home 
or to a repair shop where the problem can 
be properly diagnosed. Of course, this is a 
huge inconvenience. But the damage to 
your electronics might be a far bigger one. 

If you must jump-start a car, the follow-
ing procedure should help — but in no 
way will it fully protect your car. 

1: Move both cars' batteries as close together as 
possible. Use only the highest quality (if avail-
able) jumper cables. Wear protective eyewear. 

2: Turn both cars off (key out is even better). 
Turn off all lights, radios, cigarette-lighter 
adaptors, etc. Connect the (usually red or 
orange) positive ( + ) jumper cable to the dead 
battery's positive ( + ) post. Make sure all cable 
ends are separated from one another. 

3: Connect the positive lead (usually orange or 
red) to the positive ( + ) post on the good battery. 

4: Connect the ground lead (usually black or 
brown) to the ground ( – ) post on the good 
battery. Start the car with the good battery. 
5: Do NOT (!) connect the cable's other 
ground ( – ) connection to the dead battery; it 
must be connected to a clean, unpainted metal 
nut, bracket, or the engine block on the dead 
car to help avoid the chance of an explosion. 
When you connect this ground, expect to see 
a spark since you are completing a circuit. 

6: Start the dead car. If it will not crank over 
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sufficiently, check all connections and try again. 
If you are still having a problem, rev up the run-
ning car to around 2000-3000 rpm and wait for 
two to three minutes before trying again. 

7: Once the dead car starts, turn its headlights 
on; this will help minimize the chances of dam-
aging its electrical system. Let both cars idle for 
two to three minutes before removing any 
cables. This is critical, as it helps minimize the 
possibility of a dangerous voltage spike. 

8: Disconnect the ground ( — ) cable on the 
dead car first, then remove the negative ( — ) 
cable from the good battery post. Now remove 
the positive ( + ) cable from the good battery 
post and then, finally, the positive ( + ) cable 
from the dead battery. 

9: Drive directly to a shop or wherever you are 
buying and installing a new battery. It would 
be best for someone to follow you in case your 
charging system isn't working properly. 

356s with 6-volt Systems 
Over the years, 356 owners have faced 

a dilemma. The perception is that 356s 
with their original 6-volt systems are hard 
to start due to a slower starter cranking 
speed. Some also say the lights in 6-volt 
cars are dimmer than those of 12-volt cars. 

Converting 6-volt 356s to 12-volt systems 
yields more choices in components, and 
some opine that 356s seem to operate bet-
ter on 12 volts. The downside? A proper 
conversion costs a lot of money and time. 

Lately, there's been a trend to install 8-
volt batteries in 6-volt 356s and adjust the 
voltage regulator to 9.6 volts to provide the 
correct voltage for charging the 8-volt bat-
tery. The remainder of the electrical sys-
tem is unchanged. This change supplies 
more voltage so that the 6-volt lamps burn 
brighter and the starter motor spins faster. 
There is a catch: Be prepared for a shorter 
life of all electrical-system consumers, 
especially light bulbs. 

Neither the 12- nor the 8-volt conver-
sion address the real issue, however. Over 
50 to 60 years, some or all of the connec-
tions in a 356 have been affected by corro-
sion to some degree. Also, some compo-
nents may be worn and require rebuilding 
or replacement. Using our guidelines for 
cleaning ground connections, a thorough 
cleaning of all connections in a 356 will pay 
big dividends. Yes, it's a big job — but it can 
be done in sections. 

We suggest 356 owners consider keep-
ing their 6-volt systems because their Por-
sches, as new cars, worked just as well as 
any 12-volt cars did. With clean connec- 

tions, a 6-volt 356 will operate like new and 
the originality of the car is maintained. Of 
course, owners of early 911s, 912s, and 
914s should consider cleaning and repair-
ing all wiring connections, too — or, at the 
very least, all ground connections. 

1984-89 911 Overcharging 
The 1984-89 911 Carrera came with a 

larger-capacity alternator than its prede-
cessors. When these alternators start to go 
bad, they tend to intermittently overcharge 
the electrical system. Two common symp-
toms are an erratic tachometer needle and 
a radio that shuts off, then comes back on. 
This can continue until the overcharging 
is severe enough to kill the tachometer and 
blow the internal fuse in the radio. 

You can sometimes smell when an alter-
nator is overcharging because boiling bat-
tery acid causes a sulfur or rotten egg-like 
smell. The smell is that of hydrogen gas 
being produced, which is extremely dan-
gerous and explosive. Additionally, the 
overcharging can damage the battery and, 
more importantly, the ECU and other sen-
sitive electronic components. Once the 
1989-on 964 models arrived, this symp-
tom was never seen again. 

993 Engine Wiring Harness 

            

 

SSI IS THE BRAND NAME OF THE FINEST SS HEAT EXCHANGERS 
AVAILABLE FOR YOUR 911 FROM ANY SOURCE AT ANY PRICE 

 

 

• Aircraft Quality Construction In 100% AISI 
304L Stainless Steel 

• State Of The Art Header Design- 
Outperforms Racing Headers 

• One Piece Primary Tubes For Carbon 
Monoxide Safety 

• Produces More Heat, Faster and Will Not 
Loosen And Rattle 

• Perfect Fit - Reduced Installation Time 
• Very Long Life Heat Exchangers That Will 

Enhance Your 911's Value 
• Quality That Will Rekindle Your Pride In 

American Made Products 
• Retrofittable To All 2, 7, 3.0 & 3.2 911s for 

Increased Power Output* 
• Available Through Your Independent Repair 

Shop, Authorized Dealer and The Better 
National Mail Order Houses. 

 

 

CONSUMER WARNING 
It is common in the exhaust aftermarket for manufacturers and resellers to use deceptive or outright 
false claims of safety, unrealizable power gains, OE origin, quality, etc. to promote their products. For 
example; a number of resellers are claiming that "SSI" is a generic term for stainless steel heat 
exchangers. This is absolutely false — it is only an attempt to substitute a lower quality part for more 
profit. Don't be fooled. If resellers ask a premium for real SSI products vs the poor imitations, call us 
and we'll put you in touch with a reseller that won't. We recommend that you see and compare before 
you buy, or at least demand a return privilege. Above all, EDUCATE yourself before you buy. Bruce 
Anderson's Porsche 911 Performance Handbook, p.134-136, or his article "911 Exhaust Systems" 
(Porsche Panorama, Jan 87) are good places to start. 

          

           

           

           

 

STAINLESS SYSTEMS, INC 
20 Pamaron Way 
Novato, CA 94949 

(800) 227 -1486 
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REAR TOE CONTROL ARM 
Precision alignment and bump steer set up are critical for proper han-
dling, tire wear, and ultimate performance. STOMSKI RACING's Rear 
Toe Control Arms, fabricated to exacting tolerances and standards, pro-
vide the premier upgrade for your track or street car. We use aerospace 
quality rod ends and components to provide for the most durable, accu-
rate part available. With a left and right hand double adjuster, our toe link 
allows for extremely precise and infinite adjustment to fine tune suspen-
sion settings. Also included are seals to protect the monoballs in the harsh 
exposed environment. Available for the 996,997, Boxster, and Cayman. 
SR082- $365 each 

FRONT TIE ROD AND BUMP STEER KIT 
Based on the same technology as STOMSKI RACING's Rear Toe 
Control Arms, our Front Tie Rod and Bump Steer Kit allows for a full 
range of toe adjustment, as well as bump steer correction. We use aero-
space quality rod ends and components to provide for the most durable, 
accurate part available. Also included are seals to protect the monoballs 
in the harsh exposed environment. Available for the 996, 997, Boxster, 
and Cayman.  SR083- $192 each 

PRECISION SHIFT COUPLER 
SR010- $195 

C 
CIRCL1P INJECTOR  r. 
21MM, 22MM, 
23MM, 24341M- $84 each 

EXHAUST HEAD STUD 
REPAIR KIT SR065. $268 

993/964 ADJUSTABLE CAMB ER  
PLATES/RI:AR PEREDES 
SR934  —  Front Plates/An  of  11,0 $499 
511036  •  Roar PercheWset or two 3405 

www.STOMSKIRACINGcom (410)571-9779 

OATURETHANE PARTS 

GT3TEK AERO I POLYURETHANE BODY KIT 
Includes: Front Lip, side Rocker Panels, 

Rear Diffuser, Wing & Roof Spoiler 

99 	rii-rIrraY..,t\EnC) PCx..PJFialr'' • 
Front E:uffipr Spliito 

1 ; 4159.rJf.) 

[DM 
911 

E BODY KIT 
&`- Rockers. 
$ 525.00 

9'11 Uri-FEV..POLIUNL-T11 1-1AflE 
Front $ptihr 

r,::;r111, 	;..t aU irtittl'itsits, 
!::=144;1.r.g.) 

996 GT3TEK POLYURETHANE GT3 STYLE KIT 
Includes: Front Lip, Side Rocker Panels 

Rear Diffuser & Wing 

	

LTILF17 -73 	 it   
111 W. Olive Drive, San Die 

	

(619) 690-5081 	E-Mail: gt3tek 
Beller Bodies Motorsports Designs, LLG is not affiliated with Porsche Gars North America Or any of it's dealers. All legal matters & venues to be held in San Diego CA 

The words Porsche. Carrera, GT2 an numbers 911, 912, 928, 930, 934, 935, 944, 964, 993,996, 3.80 are used for descriptive purposes only. 

Porsche AG initiated a voluntary cus-
tomer service campaign designated W301 
for the 1995 and 1996 911 (993) Carrera 
and Carrera 4 as well as the 1996 (993) 911 
Turbo. This service campaign is considered 
open-ended, meaning there is no specific 
end date. The issue to be addressed is the 
inspection and replacement of the engine 
wiring harness due to potential deteriora-
tion of the insulation on the wires inside 
the harness. Symptoms of a problematic 
harness include a rough-running engine, 
stalling, dead battery, starter malfunction, 
climate-control system issues, and an illu-
minated Check Engine light. 

-When the wire insulation deteriorates, 
the conductors will short circuit and the 
resulting damage can be considerable. The 
heat from the short circuit accelerates the 
insulation breakdown and, under certain 
conditions, fire can result. The 993 wiring 
harness is also sensitive to overvoltage and 
jump-starting, especially if the jumper 
cables are connected in reverse. 

986/996 Alternator Issues 
The 986 Boxster and 996-based 911 

Carrera have a history of alternator fail-
ures. This usually happens when the car 
has been idling at operating temperature 
for a period of time. Usually, the volt meter 
on the far left of the 996's instrument clus-
ter will start out in the 13-14-volt range 
when the engine is started but will quickly -

drop to 12 volts, 10 volts, or less depend-
ing on the severity of the faulty alternator. 
This low reading indicates the alternator is 
not charging adequately and should be 
replaced. A consistent 13 volts or higher on 
the instrument cluster voltmeter is a good 
reading. Unfortunately, the Boxster never 
had a volt meter. The later, 997-based 911 
didn't, either. 

On 997s, Bad Cables = Dead Battery 
The 997 has a series of three cables that 

were manufactured with poor crimping of 
the connector ends onto the electrical con-
ductor. As a result, these connections start 
to corrode and cause severe voltage drops. 
The symptom is an undercharged or dead 
battery. If the battery is replaced, the new 
battery will go dead in a short time. 

The three cables in question are (1)  the 
cable from the battery's positive post to the 
outside firewall bulkhead connection; (2 
the cable from the interior-side firewall 
bulkhead connection to a connection on the 
passenger side, next to the transmission; and 
(3) the cable from the connection at the 
transmission to the starter and alternator. If 
you're experiencing the dead-battery symp-
tom, performing a voltage-drop test 
between any two connections on this cable 
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The Future Of Audio Is Here! 
N EW! 

---- 111176  Secretaudio SST 
I 	• • 1, 	Control Your Car's Hidden Audio .11 	• 

he Secretaudio hideaway 200 watt Audio System is ideal for •t• 

t 	 fed anywhere or not at all in the vehicle and the Slim Tuner 
ft' rtlitier can be hidden out of sight in any location within the car. With 

Mr New Wireless Pod Remote Control, all functions can be controlled 
up to an' in or out of the vehicle without pointing towards the unit. 

■ 20f1 1,Votto •UR Port • Direct Pod Audio Interface & Control • LCO display shows 
sal/FM CO Controller • Satellite Radio Direct Connection song, artist and title. 

INCREDIBLE CLASSIC LOOKS!: 
MOD, MPS gr 	CIMITHOLLEII 
This radio looks 'OEM'! With the large pushbuttons, it belongs in a classic dash! 
It's user friendly controls, and all the modern audio options, plus great sound! 

From The Palm Of Your Hand C.) 
lassies, Streetrods, or ,any vehicle. The LCD display unit can be 

• 240 Watts • USB Port 
• 20% Larger LCD Display • Large Pushbuttons 
• New Updated Printed Circuit Board 
• CD Changer Control from Radio Pushbuttons 
• 4 Channel RCA Pre-outs 
• Aux-In (2 Channel RCA) for iPod, Satellite etc. 
• Electronic Volume and Tuning Controls 
• Optional iPod controller/charger 
• Optional 10 disc CD Changer 

—800-88—TU NJ ES custom 	 
autosound www•custom-autosound.com  

USA-130 
New 30th Anniversary Model 

A 

ir-1-1-1=411GLJ_ LLC 

P 1_1 	1,-1 1=11=1 1=1 	1= =1 =1 -v 	F C11=1 4-1  1=1_1 	r= 1=11=1 	1-1 

911 / 912 / 930 Seals A Sample of Current Seals 

$ 55.50 FRONT HOOD 911/912 65.13 $ 32.50 INNER LEFT 'ROY STRIP' 911 COUPE 65-89 TARGA 6183 
$ 49.50 HOOD f RT 911 	74 -89 $ 	18.50 WINDOW CHANNELSOFT 911/712 COUPE ALL 

39.50 DOOR COUPE 911/912/930 65-94 $ 63.00 REAR BUMPER/BODY 911/912E 74-89 
$ 40.50 DOOR UR 911 TARGA 86439,CABRIO 83 ON $150.50 FRONT BUMPER/BODY 'SMILE' 911/930 74.89 
$ 	1.50 SQUEGEE DOOR/GLASS OUTER 911 COUPE ALL $ 14.50 1/4 WINDOW REAR OPENING 911/912 66-77 
$ 	12.15 SQUEGEE OUTER 911/912 TARGA/CABRIO ALL $ 10.25 REAR 1/4 WINDOW FIXED 911/9I2E thru 81 
$ 	2.75 DOOR HANDLE FRONT (SMALL) 911/912 65-69 $ 75.00 WINDSHIELD FRONT 911/912/930 65-89 
$ 	2.40 DOOR HANDLE LA 911/912E/930 68-89 $ 89.50 REAR WINDOW 911/9121930 COUPE 65.89 

Manuals 

PORSCHE BOXSTER OWNERS.  NEW! TECH 8 SPEC MANUALS 
MAINTENANCE MANUAL 	I for most 911/912/930/964/993 
$39.95 	 $19.95 $24.95 
Everything needed to keep your Boaster! in top form. 	Tech 8 Spec Manuals 

• Engine management 	• Buying guide 

• Steering 8 suspension 	• Maintenance 

• Fastener torques 
	

• 080 11 

• Option codes 
	

• Brakes 

• Spotters guide 
	

• Transmission'•- 

• Component locator and more... 

Call or visit our website for 

prices on specific models 

LU UJ UJ 	1:=1 	 1=I I G L_J .0 
Toll Free: 1 800 800 8070 I Phone: 703.771.9700 

• General specs 

• Capacities 

i
f; • Ground points 

• Maintenance 

• Torque specs 

• DME information 

• Bulls charts 
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series should be performed. An acceptable 
voltage drop through any normal cable-to-
cable connection point is 0.1 volt. 

In this series of cables, Porsche recom-
mends a maximum voltage drop through 
the three installed cables from the bat-
tery's positive terminal to the alternator 
to be 0.4 volts at idle and operating tem-
perature. If these values are exceeded, 
replacement of these cables is recom-
mended. Generally, the third cable men-
tioned above (the one for the starter and 
alternator) is the most likely failure point 
— but that is not always the case. 

AC/DC 
While an alternator generates Alternat-

ing Current (A/C), a car's electrical system 
operates using only Direct Current (D/C) 
energy. Inside the alternator, a set of diode 
bridges function as a rectifier and convert 
A/C to D/C. If these diodes fail, possibly 
due to an improper jump start, A/C volt-
age can escape into the charging system. 
A/C voltage can permanently damage any 
automotive computer or control unit. 

When diagnosing a car that has multi-
ple fault codes in every control unit, check 
for stray A/C voltage. With everything con-
nected and the engine running, set a digi-
tal volt ohmmeter (DVOM) to read A/C 
volts. Attach its probes across the positive 
and negative battery terminals; you should 
see no more than 0.1 volts A/C. 

An important point to remember when 
performing an electrical-system diagnosis 
on a computer-controlled car is to only 
use a high-quality, high-impedance 
DVOM. Most of the analog (moving 
pointer) multimeters or volt ohmmeters 
(VOM) are low-impedance units and 
draw power from the circuit being meas-
ured to deflect the pointer. Sensitive com-
puter electronics will see this current draw 
as a short circuit and this may damage the 
ECU. The high-impedance input of the 
DVOM impedes current flow from the cir-
cuit being measured. 

Conclusion 
Checking the battery and charging sys-

tem on your Porsche should be a normal 
part of your maintenance program. If the 
battery's condition is weakening or mar-
ginal, a preemptive replacement of the bat-
tery could save you significant time and 
money. Enjoy your Porsche. 111 

Some technical information used in this arti-
cle is copyrighted by and used with the per-
mission of Porsche Cars North America. All 
photographs are by Tom Prine except where 
noted. Have a tech question? Email us at: 
techforum@excellence-mag.com  
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