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The 2010-2012 production cycle for the Yamaha Vector and RSVector series represents a pivotal era in

snowmobile engineering, marking the integration of advanced fuel injection systems and electronic power steering
into the mid-performance touring segment. To maintain these sophisticated machines, specifically models such as
the RS90GTZ, RS90OLTGTZ, RST90GTZ, RS90PB, RS90PLTB, and RST90PGTB, a high-quality service manual
is not merely a convenience but a technical necessity. This article provides an in-depth exploration of the
mechanical architecture, electronic systems, and maintenance protocols required to sustain the performance and
longevity of these Yamaha 4-stroke legends.

1.Technical Framework: The Genesis 120 Engine Architecture

At the heart of the 2010-2012 Yamaha Vector series lies the 1049cc Genesis 120 (often referred to in the context of
its fuel-injected evolution) 3-cylinder, 4-stroke engine. Unlike the earlier carbureted versions, the 2010-2012 models
utilize a Liquid Cooled, Dual Overhead Cam (DOHC)configuration with twelve valves. This architecture is
designed for a broad torque curve and high-mileage reliability.

1.1. Combustion and Valve Train Dynamics

The DOHC setup allows for precise timing of the intake and exhaust phases. In these models, the valve clearance

is managed through a shim-under-bucket design. This requires periodic measurement to ensure that thermal
expansion does not lead to valve seat recession or insufficient lift. The technical specification for intake valve
clearance typically ranges from 0.11 to 0.20 mm, while exhaust valves require 0.21 to 0.30 mm. Maintenance of
these tolerances is critical for maintaining the stoichiometric ratioduring combustion, ensuring that the engine
operates at peak thermal efficiency.

1.2. Lubrication System: Dry Sump Methodology

Yamaha utilizes a dry sump lubrication systemin the RS90 series. This design separates the oil reservoir from
the crankcase, allowing for a lower engine mounting position which improves the snowmobile's center of gravity.
The system employs two oil pumps: a scavenge pump that pulls oil from the crankcase and a pressure pump that
circulates oil through the filter and to the critical engine bearings. Technicians must be aware that checking olil
levels on a dry sump system requires a specific warm-up procedure to ensure the oil has returned to the reservoir
before measurement.

2. Electronic Fuel Injection (EFI) and Management Systems

The transition to EFI in the 2010-2012 RSVector models eliminated the complexities of high-altitude jetting and cold-
start choking. The system relies on a Mitsubishi Engine Control Unit (ECU)that processes data from a suite of
sensors to calculate pulse width for the fuel injectors.

2.1. Critical Sensor Arrays

e Throttle Position Sensor (TPS): Monitors the butterfly valve angle, allowing the ECU to anticipate load



changes.

 Intake Air Temperature (IAT) & Pressure (IAP) Sensors: These sensors allow the ECU to calculate air density,
which is vital for adjusting the fuel-to-air ratio in varying atmospheric conditions.

* Water Temperature Sensor (WTS): Provides data for cold-start enrichment and triggers cooling fan activation
or overheat warnings.

¢ Crankshaft Position Sensor: Determines engine RPM and piston position for precise ignition timing.

2.2. The TORS System

A unique safety feature detailed in the service manual is the Throttle Override System (TORS). This system is
designed to kill the ignition if the ECU detects a discrepancy between the throttle lever position and the throttle
cable's actual movement (e.g., a frozen cable). Troubleshooting TORS often involves checking the continuity of the
micro-switches located in the throttle block and at the throttle bodies.

3. Electronic Power Steering (EPS) Integration

Introduced significantly during this model range, the Electronic Power Steering (EPS)was a revolutionary
addition to the RSVector. It utilizes an actuator motor and a torque sensor integrated into the steering column. The
EPS system reduces steering effort and minimizes "bump steer" feedback through the handlebars.



Feature Technical Specification Functional Impact

Actuator Type Brushless DC Motor Provides variable assistance based
on speed.

Torque Sensing Optical/Magnetic Sensor Detects driver input vs. ski resistance.

Speed Dependency Variable Output High assistance at low speeds; low

assistance at high speeds for stability.

Fail-Safe Manual Bypass In case of electrical failure, steering
reverts to standard manual operation.

4. Drivetrain and Transmission Mechanics

The 2010-2012 Yamaha Vector uses the YVXC (Yamaha Variable Ratio)CVT system. This system is comprised
of a primary (drive) clutch and a secondary (driven) clutch, connected by a high-tensile rubber belt.

4.1. Primary Clutch Calibration

The primary clutch is RPM-sensing. As the engine speed increases, centrifugal force moves the weights (cam
arms) outward, compressing the primary spring and squeezing the belt. For the RSVector series, tuning often
involves selecting specific weights and springs to match the rider's altitude and preferred power delivery.
Maintenance involves checking for flat spots on the rollers and ensuring the bushings are within service limits to
prevent “clutch bind."

4.2. Secondary Clutch and Helical Cam

The secondary clutch is torque-sensing. It utilizes a helical cam (helix)and a torsion spring to manage back-
shifting. When the snowmobile encounters a load (e.g., an uphill climb or deep snow), the secondary clutch shifts
back to a lower gear ratio to keep the engine in its power band. The service manual specifies the exact "wrap" or
degree of tension required for the secondary spring to balance acceleration and top-end speed.

5. Chassis and Suspension Analysis

The RS90 series utilizes the Deltabox Il or Deltabox Illlaluminum chassis architecture, which provides a rigid
platform for the suspension components.

5.1. Front Suspension: Double Wishbone

The front end features independent double-wishbone suspension with high-pressure gas (HPG) shocks. Key
adjustments include toe-in/toe-out alignment and camber settings. Proper alignment is crucial for the 2010-2012
models to prevent "darting," a condition where the skis follow existing ruts in the trail.

5.2. Rear Suspension: Mono Shock Il RA and CK

Depending on the specific sub-model (GT vs. LTX), the rear suspension is often the Mono Shock Il RA. This
system features a single large-bore shock with a remote adjustment (RA) dial located on the side of the tunnel. This
allows the rider to adjust the rebound damping without dismounting. The technical manual provides a detailed chart
for spring preload settings based on rider weight and cargo load.

6. Field Maintenance Guide and Procedures



Maintaining a Yamaha Vector requires a structured approach to prevent mechanical failure in remote locations.
Below is a procedural guide for critical maintenance tasks.

6.1. Oil and Filter Change Procedure

1. Preparation: Warm the engine for 5 minutes. Place the snowmobile on a level surface.

2. Drainage: Remove the primary skid plate. Drain the oil from the external reservoir and then from the
crankcase drain bolt located at the bottom of the engine.

3. Filter Replacement: Use a specialized oil filter wrench to remove the cartridge. Apply a thin film of clean oil to
the new filter gasket.

4. Refilling: Add the specified quantity of OW-30 synthetic oil (Yamalube). Warning: Do not overfill the reservoir,
as this can lead to oil being forced into the airbox via the breather tube.

5. Verification: Run the engine, check for leaks, and re-verify the level on the dipstick after a short cooling
period.

6.2. Track Tension and Alignment

Track tension affects both performance and the lifespan of the Hyfax (slide runners). To adjust:

« Raise the rear of the snowmobile using a stand.

¢ Loosen the rear axle bolts.

e Tighten or loosen the adjustment bolts until the track has the specified sag (usually 25-30mm with a 10kg
weight applied).

¢ Measure the distance between the track edge and the slide rails on both sides to ensure perfect alignment.

7.Troubleshooting and Diagnostic Matrices

Operational challenges in the field can often be traced to specific failure modes identified in the service
documentation.



Symptom

Engine Fails to Crank

Backfiring on Deceleration

Erratic Idle / Stalling

Probable Cause

Starter relay failure or dead cell in
battery.

Exhaust header donut gaskets worn.

Clogged fuel injectors or faulty TPS
calibration.

Diagnostic Action

Check battery voltage (>12.6V) and
bridge the relay to test the starter
motor.

Inspect the copper gaskets at the
junction of the 3-into-1 exhaust pipe.

Run a diagnostic sweep via the
instrument cluster to check TPS

voltage range.

Check the 40A EPS fuse and inspect
wiring harness for abrasions.

Heavy Steering Effort EPS fuse blown or torque sensor

misalignment.

7.1. Exhaust Gasket Maintenance: A Common Vector Issue

A well-known maintenance item for the 2010-2012 RS series is the exhaust donut gaskets. Because the engine is
a 4-stroke 3-cylinder, the vibration can wear down the copper-mesh gaskets between the header pipes and the Y-
pipe. If these gaskets fail, the resulting exhaust leak can melt the surrounding plastic components and lead to lean-
run conditions. Technicians should inspect these every 3,000 miles.

8. Advanced Electrical Diagnostics: The On-Board Diagnostic (OBD) Mode

One of the most powerful tools available to a Yamaha technician is the built-in diagnostic mode accessible through
the digital gauge pod. By holding the "Select" and "Reset" buttons while turning the ignition to "On," the user can
enter a diagnostic menu.

* DIAG Code 01: Displays TPS angle (should be 15-20 closed, 95-100 open).

e DIAG Code 03: Displays intake air pressure.

¢ DIAG Code 09: Displays battery voltage.

¢ DIAG Code 61: Displays historical error codes (e.g., Code 42 for speed sensor, Code 12 for crankshaft
position sensor).

This capability allows for rapid field diagnostics without the need for an external computer, provided the technician
has the reference codes from the service manual.

9. Long-Term Reliability and Component Lifecycle

The 2010-2012 Yamaha Vector is renowned for its longevity, with many units exceeding 20,000 miles. However,
achieving this requires attention to component lifecycles. The cam chain tensioner, for instance, should be
inspected for consistent pressure. The jackshaft and drive axle bearings are subject to significant moisture and
should be greased or replaced every 5,000 miles. Furthermore, the A-arm bushingsin the front suspension are
wear items; replacing factory plastic bushings with oil-lite bronze bushings is a common technical upgrade to
maintain steering precision.

10. Conclusion and Technical Synthesis

The 2010-2012 Yamaha Vector and RSVector series represent a high-water mark for 4-stroke snowmobile
reliability. The integration of the 1049cc EFI engine and Electronic Power Steering creates a machine that is both



powerful and accessible. However, the complexity of these systems necessitates a disciplined approach to
maintenance. Utilizing a high-quality service manual allows owners and technicians to navigate the intricacies of
the YVXC clutching, the Deltabox chassis geometry, and the EFI management system.

By adhering to the technical specifications for valve clearances, fluid dynamics, and electrical diagnostics, the
operational life of these snowmobiles can be extended significantly. The 2010-2012 models remain a favorite in the
used market because of this inherent engineering quality. For the professional mechanic or the dedicated
enthusiast, understanding the interplay between the mechanical and electronic systems is the key to ensuring

these machines continue to perform at their peak in the demanding environments of winter trail riding. Whether it is
the RS90GTZ or the RSTI90PGTB, the principles of precision engineering and proactive service remain the same:
documented procedures lead to predictable performance.
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