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The Alfa Romeo Selespeed transmission represents a pivotal moment in automotive engineering, bridging the

gap between traditional manual gearboxes and fully automatic systems. Originally derived from the Formula 1
technology developed by Magneti Marelli, the Selespeed system was introduced to the mass market in the late
1990s, most notably in the Alfa Romeo 156 and subsequently the Alfa Romeo 147. This system is technically
classified as an Automated Manual Transmission (AMT), meaning it retains the robust mechanical core of a dry-
clutch manual gearbox but replaces the driver's physical intervention with a sophisticated electro-hydraulic
actuation system.

The Theoretical Framework of Automated Manual Transmissions

To understand the Selespeed, one must first distinguish it from a conventional torque-converter automatic. A
standard automatic uses a fluid coupling to transmit power, whereas the Selespeed utilizes a standard clutch disk
and pressure plate. The primary difference lies in the Selespeed Control Unit (SCU),  which manages  the
engagement of the clutch and the selection of gears via hydraulic actuators. This architecture allows for the
efficiency of a manual transmission—avoiding the parasitic power losses inherent in torque converters—while
offering the convenience of two-pedal operation.

The system operates on the principle of electro-hydraulic multiplexing. When the driver initiates a gear change
via the steering wheel paddles or the center console joystick, the SCU processes several variables including
engine RPM, vehicle speed, throttle position, and brake pedal status. Once the conditions are met, the SCU
commands the hydraulic pump to energize the actuators, which physically move the internal gear selectors and the
clutch throw-out bearing.

Core Components of the Selespeed Architecture

The Selespeed system is comprised of several high-precision components that must work in perfect synchronicity.
A failure in any one of these elements can lead to the dreaded "Selespeed System Failure" warning on the
dashboard.

e The Hydraulic Power Unit (HPU): Often referred to as the "robot," this assembly is mounted directly onto the
gearbox. It contains the solenoid valves (electrovalves) that direct pressurized fluid to the gear selection and clutch
actuators.

e The Electric Pump: Typically manufactured by Denso or Magneti Marelli, this pump is responsible for priming
the system. It activates as soon as the driver's door is opened, ensuring the system has the 45-55 bar of pressure
required for operation before the engine even starts.

e The Accumulator: A nitrogen-filled sphere that acts as a pressure reservoir. It buffers the hydraulic spikes and
ensures there is enough stored energy to perform several gear shifts even if the pump momentarily stops.

e Solenoid Valves (EVO0, EV1, EV2, etc.): These are the gates that control fluid flow. EVO is generally
responsible for clutch control, while others handle odd/even gear selection and engagement.

» Position Sensors (Potentiometers): These provide feedback to the SCU regarding the exact position of the
clutch and the gear selector rods, accurate to within fractions of a millimeter.



Technical Analysis of Hydraulic Operations

The efficiency of the Selespeed gear change is governed by the Hydraulic Pressure Profile. Under normal
operating conditions, the system maintains a pressure range between 45 bar and 55 bar. When the pressure
drops below the lower threshold, the electric pump is triggered. If the pump fails to reach the upper threshold within
a specific timeframe (usually 10-15 seconds), the SCU will log a fault.

Mathematical Modeling of Gear Selection

The time taken for a gear shift in a Selespeed-equipped Alfa Romeo 147 T. Spark can vary based on the driving
mode. In "City" mode, the shift is optimized for smoothness, while in "Sport" mode (or high-RPM manual shifts), the
SCU reduces the Clutch Re-engagement Time (T_re). The total shift time (T_total) can be expressed as:

T total =T_disengage + T_select + T_engage

In high-performance scenarios, the SCU can execute this sequence in as little as 0.6 to 0.7 seconds, which was
competitive during the era of the 156's release. However, this speed requires the Clutch Degradation Index
(stored in the SCU memory) to be accurately calibrated to the physical wear of the clutch friction material.

Maintenance Protocols and Calibration

Proper maintenance is the cornerstone of Selespeed longevity. Unlike a standard manual gearbox where the oil
might last the life of the vehicle, the Selespeed system requires specific hydraulic fluid management. The
recommended fluid is Tutela Car CS Speed, a specialized synthetic oil designed to maintain stable viscosity
across a wide temperature range.

Comparison of Transmission Fluid Specifications



Fluid Type Kinematic Viscosity @ Viscosity Index Application

40°C
Tutela Car CS Speed 20.0 cSt 200+ OEM Selespeed Actuator
Fluid
Standard ATF (Dexron III) 35.0 cSt 170 Emergency Use Only (Not
Recommended)
75W-90 Gear Oil 80.0 cSt 140 Internal Gearbox

Lubrication (Mechanical)

It is vital to distinguish between the hydraulic actuator fluid and the gearbox lubricant. These are two separate
reservoirs. Mixing them or using the wrong specification in the actuator reservoir will lead to seal swelling and total
system failure.

The EOL (End of Line) Calibration Procedure

One of the most critical procedures for any Alfa Romeo 156 or 147 Selespeed owner is the EOL Service
Calibration. This process is performed using diagnostic software such as MultiECUScan or the Alfa Romeo
Examiner. During calibration, the SCU "learns" the physical limits of the actuators. This is necessary after:

1. Clutch replacement.

2. Actuator repair or replacement.

3. Major hydraulic component changes.

4. Every 20,000 kilometers to compensate for mechanical wear.

Troubleshooting Common Failure Modes

The Selespeed system is often unfairly maligned due to a lack of technical understanding by generalist mechanics.
Most issues stem from identifiable electrical or hydraulic failures. Below is a diagnostic matrix for common
symptoms encountered in models like the Alfa Romeo 156 2.0 Selespeed.

Selespeed Diagnhostic Matrix



Symptom Probable Root Cause Diagnostic Action

Intermittent Drop to Neutral (N) Low hydraulic pressure or Check pump run-time and
Accumulator failure. accumulator pressure retention.

Unable to Select 2nd or 4th Gear Selection potentiometer failure or EV Check sensor voltages in diagnostic
misalignment. software.

Pump Does Not Prime on Door Open Selespeed Relay (20A or 30A) or Test relay for continuity; check pump
Pump Motor failure. brushes.

Jerky Clutch Engagement Air in the hydraulic circuit or high Perform "Clutch Bleed" procedure and
Clutch Degradation Index. EOL calibration.

The Role of the Accumulator

The Accumulatoris a frequent point of failure. Inside the metal sphere is a rubber diaphragm separating
pressurized nitrogen from the hydraulic fluid. Over time, the nitrogen permeates the diaphragm. When the
accumulator fails, the system loses its pressure buffer. This causes the electric pump to cycle every few seconds
rather than every 2-3 shifts. If left unaddressed, the increased duty cycle will burn out the pump motor, turning a
relatively inexpensive repair into a costly one.

Practical Implementation: A Field Guide for Owners

If you are operating or restoring an Alfa Romeo 147 or 156 Selespeed, following a strict operational protocol can
prevent many common headaches. Engineering-level maintenance involves more than just oil changes; it requires
monitoring the "health" of the system through digital diagnostics.

Step-by-Step System Check

« Listen for the Prime: Before entering the car, listen for the high-pitched whine of the pump when you open the
driver's door. It should run for 3-5 seconds. If it runs for 10+ seconds, your accumulator is likely failing.

* Monitor the Fluid Level: The fluid level must be checked with the system fully depressurized. Checking it while
pressurized will result in an incorrect low reading, leading to overfilling and subsequent leakage through the
breather cap.

 Electrical Continuity: The large 20-pin connector located near the battery tray is a common source of
resistance. Cleaning this with specialized contact cleaner can resolve many "ghost" errors where the SCU loses
communication with the actuators.

e The Brake Light Switch: A little-known fact is that the Selespeed SCU relies heavily on the brake pedal signal.
A faulty $10 brake switch can prevent the car from engaging any gear, as the system does not "see" the driver's
foot on the brake.

Integration with Workshop Manuals

According to the Alfa Romeo 156 Service Manual, technical staff must ensure that the clutch pushrod (PFL) is set
between 28mm and 28.5mm. This physical measurement is the baseline for all electronic calculations. If the
pushrod is out of this range, the software calibration will fail or produce erratic shifting behavior. This is a common
oversight when installing a new clutch without referencing the official 147 Selespeed Workshop Manual.

The Evolution: Selespeed vs. Modern DCT

While the Selespeed was revolutionary, it was eventually superseded by Dual Clutch Transmissions (DCT), such



as Alfa's TCT (Twin Clutch Transmission). The Selespeed’s single-clutch design necessitates a torque interruption
during shifting—the "nod" felt by passengers. Modern DCTs eliminate this by pre-selecting the next gear on a
second shaft. However, for the purist, the Selespeed offers a more mechanical connection to the vehicle, rewarding
smooth throttle modulation during shifts in a way that modern, homogenized automatics do not.

Engineering data suggests that a well-maintained Selespeed system in an Alfa Romeo 156 2.0 T. Spark can

match the fuel efficiency of a 5-speed manual within a 2% margin, a feat few 1990s-era torque converter
automatics could achieve. This efficiency was the primary driver for its adoption in the 147 and 156 ranges, where
European fuel economy standards and CO2 emissions began to play a significant role in vehicle design.

Synthesis of Selespeed Reliability

The legacy of the Selespeed system is one of misunderstood complexity. From a technical writing perspective, the
system is a marvel of integration, combining mechanical, hydraulic, and electronic disciplines into a single unit. To
maintain these systems in the modern era, one must treat them as precision instruments. The majority of "failures"
documented in forums are not failures of the hardware itself, but failures of maintenance—specifically the neglect of
the accumulator and the calibration requirements.

For the technician or the dedicated owner, the Alfa Romeo Selespeedprovides a unique look into the transition of
automotive technology. By utilizing diagnostic tools to monitor pump duty cycles, sensor voltages, and clutch
degradation indices, the Selespeed can be as reliable as any contemporary manual gearbox. The key lies in
moving beyond basic mechanics into the realm of electro-hydraulic diagnostics, ensuring that the "heart" of the Alfa
Romeo—its engine and transmission—continues to operate with the precision intended by its Italian engineers.

As these vehicles transition into the status of modern classics, the availability of PDF Workshop Manuals and
diagnostic software has become the lifeline for the community. Understanding the nuances of the Selespeed
Introductionguides and the specific repair manuals for the 147 and 156 models ensures that the spirited driving
experience these cars offer remains accessible. Whether it is a 2.0 Twin Spark or a 3.2 GTA, the Selespeed
remains a testament to a time when Alfa Romeo dared to bring F1 technology to the suburban driveway.
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