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The evolution of snowmobile engineering reached a pivotal milestone with the introduction and refinement of the 

BRP (Bombardier Recreational Products) REV platform. For owners and technicians operating 2011 and 2012 

models, including the REV-XP, REV-XR, and REV-XU variants, the service manual is not merely a document but an 

essential component of the vehicle's operational ecosystem. These years represented a peak in mechanical 

integration, where high-output engines like the 800 E-TEC and 1200 4-TECdemanded precise maintenance

protocols to ensure longevity and peak performance in extreme sub-zero environments.

The Architecture of the REV Platform: Engineering Paradigms

Understanding the technical landscape of 2011-2012 Ski-Doo models requires an analysis of the platform 

architecture. The REV-XP chassis was engineered for lightweight agility, utilizing a pyramidal frame design that 

optimized the strength-to-weight ratio. In contrast, the REV-XR was designed to accommodate the larger 

displacement of the 1200 4-stroke engines, necessitating a wider bodywork and reinforced structural supports. The 

REV-XU served the utility segment, emphasizing towing capacity and flotation.

Technical service manuals for these platforms are structured to address the specific mechanical stresses unique to 

each. For instance, the suspension geometry on an MXZ Renegade (REV-XP) differs significantly from an 

Expedition 800 (REV-XU), particularly in the dampening rates of the SC-5 and SC-5Urear suspensions. A service

manual provides the exact shim stacks and gas pressure specifications required for rebuilding these complex

shocks, which is critical for maintaining the rider-forward ergonomics that Ski-Doo pioneered.

Core Mechanical Systems and Theoretical Framework

At the heart of the 2011-2012 lineup is the Continuously Variable Transmission (CVT)  system, consisting of the 

TRA (Traction Responsive Acceleration) primary clutch and the QRS (Quick Response System)driven clutch.

The physics of the CVT system relies on the equilibrium between centripetal force and spring tension.

The Physics of the TRA Primary Clutch

The TRA clutch uses weighted ramps and rollers to translate engine RPM into clamping force on the drive belt. The 

technical manual specifies Clicker Positions(1 through 6), which adjust the ramp angle. Mathematically, changing

the clicker position alters the effective mass and leverage of the centrifugal weights. Increasing the clicker number

increases the engine operating RPM by approximately 200 RPM per step, allowing the technician to compensate

for atmospheric density changes at higher altitudes.

The QRS Driven Clutch and Belt Deflection

The QRS system is a secondary unit that responds to torque loads. One of the most critical maintenance tasks 

identified in the 2011-2012 service manuals is belt deflection adjustment. Belt deflection is the amount of slack in

the drive belt when the snowmobile is at rest. Incorrect deflection leads to premature belt wear, poor acceleration,

or "creeping" at idle.



Feature/Specification REV-XP (2-Stroke) REV-XR (4-Stroke) REV-XU (Utility)

Chassis Material Aluminum Pyramidal Reinforced Aluminum Extra-Wide Utility Frame

Primary Clutch Type TRA III or VII eDrive or TRA IV TRA IV / Heavy Duty

Standard Engine 600/800 E-TEC 1200 4-TEC 550f / 600 ACE / 800 E-
TEC

Track Width (Typical) 15 inches 15 or 16 inches 20 to 24 inches

Maintenance Focus Power-to-weight 
optimization

Thermal management Drivetrain torque capacity

Technical Analysis of the 800 E-TEC Engine

The Rotax 800 E-TEC engine, featured prominently in 2011 and 2012 models, represents a pinnacle of 2-stroke 

direct injection technology. Unlike traditional carbureted or EFI engines, the E-TEC system injects fuel directly into 

the combustion chamber at pressures exceeding 500 psi. This requires a sophisticated Electronic Control 

Module (ECM) and a voice-coil driven injector system.

Fuel Injection and Lubrication Strategy

The E-TEC system utilizes a specialized lubrication strategy where oil is delivered via an electronic pump to critical 

points (crankshaft bearings, cylinder walls) based on throttle position and RPM. Technical manuals detail the break-

in mode, where the ECM increases oil delivery for the first few hours of operation. Service technicians must use 

the B.U.D.S. (BRP Utility and Diagnostic Software) to reset these parameters or diagnose injector timing offsets.

RAVE Valve Synchronization

The Rotax Adjustable Variable Exhaust (RAVE)valves are critical for managing the engine's power curve. These

valves alter the exhaust port height based on engine load. In the 800 E-TEC, the RAVE valves are electronically

controlled by a 3-way solenoid. The service manual provides the specific procedure for cleaning the bellows and

ensuring the linkage moves freely, as carbon buildup is a primary failure mode in high-mileage units.

Practical Implementation: A Technical Field Guide to Belt Maintenance

For a Ski-Doo owner, the most frequent mechanical intervention is the drive belt change and deflection 

adjustment. The following procedure is derived from the factory shop manual for a 2011 800 E-TEC model.

Step-by-Step Belt Adjustment Procedure

1.  Preparation: Ensure the engine is off and the emergency tether is removed. Open the left side panel and 

remove the belt guard.

2.  Inspection: Check the belt for glazing, cords pulling, or "hour-glassing" (localized narrowing). Note the 

direction of rotation arrows on the belt.

3.  Opening the Driven Clutch: Use the specialized clutch spreader tool (found in the factory tool kit) and thread 

it into the QRS driven clutch. This spreads the sheaves, allowing the belt to drop into the center and slacken.

4.  Belt Removal and Installation: Slide the old belt off and replace it with a new BRP 391 or 377 belt. Ensure the 

arrows face the direction of rotation.

5.  Adjusting Deflection: Remove the spreader tool. Rotate the track by hand to seat the belt. The top of the 



belt's "cogs" should sit approximately 1.5mm to 3.0mm above the edge of the secondary sheaves.

6.  Locking the Setting: Adjust the threaded collar on the secondary clutch to achieve the desired height. Tighten 

the locking bolt to the specified torque (approx. 7 lb-ft or 10 Nm).

Comparative Analysis of 2011 vs. 2012 Technical Updates

While the 2011 and 2012 models share the same platform, incremental engineering changes were made to

address field reliability issues. The 2012 manuals reflect updated torque specs and part numbers for the cooling

system and electrical harnesses.



Component Group 2011 Technical Status 2012 Technical Improvements

Piston Design Original Monometal Dual-ring / Coating updates

ECU Mapping Version 3.2 (Standard) Updated lean-protection logic

Cooling System Rear heat exchanger focus Enhanced airflow in tunnel area

Rewind Starter Standard plastic pawls Reinforced engagement mechanism

Diagnostic Protocols and Troubleshooting

Service manuals provide comprehensive troubleshooting trees. One of the most common issues in the 2011-2012 

era involves the electrical system and the D.E.S.S. (Digitally Encoded Security System)key. If the key is not

seated perfectly, the ECM will limit engine RPM to 3,000, preventing clutch engagement.

Case Study: Cold Start Failure in E-TEC Models

Scenario: A 2012 MXZ 800 E-TEC fails to start in -30°C temperatures despite having a strong battery.Diagnostic 

Logic:1. Battery Voltage: Must be above 12.6V. Below 10.5V, the ECM may not initialize.2. Spark Plug Fouling: 

The E-TEC uses specialized NGK PFR7AB plugs. The manual specifies a gap of 0.028" (0.7mm) and precise 

indexing. Indexing means the open side of the electrode must face the injector within a ±90° arc.3. Fuel Pressure: 

Verify the low-pressure pump in the tank is delivering fuel to the high-pressure injector pump.4. Stator Output:

Check the three-phase AC output from the stator during cranking. The manual provides resistance values (typically

0.1 to 0.5 ohms between phases).

The "Clutch Start" Method: Emergency Protocols

In the event of a failed recoil or electric starter, the service manual describes a clutch start technique. This 

involves wrapping an emergency rope around the primary clutch's outer hub. Warning:This procedure is

dangerous and should only be performed following the exact wrapping direction specified in the manual to prevent

the rope from being sucked into the engine compartment upon startup.

Fluid Dynamics and Thermal Management

Snowmobile engines operate in a unique thermal environment where the "radiator" is actually a heat exchanger 

located in the tunnel, cooled by snow thrown by the track. The 2011-2012 service manuals emphasize the 

importance of coolant concentration. A 50/50 mix of ethylene glycol and distilled water is standard, but in extreme

arctic conditions, a 60/40 mix may be required to prevent freezing within the heat exchanger veins.

Furthermore, the chaincase lubricationsystem requires annual inspection. The manual specifies a high-

performance synthetic oil capable of maintaining viscosity at -40°C. The chain tensioner must be adjusted to "finger

tight" plus a 1/4 turn to prevent excessive wear on the sprockets and silent chain.

Structural Integrity: Torque and Fastener Specifications

A critical section of the service manual often overlooked by DIY mechanics is the Torque Specification Table .

Aluminum frames are susceptible to thread stripping and stress fractures if over-torqued. Conversely, the high

vibration environment of a snowmobile can cause under-torqued fasteners to back out.



•  Cylinder Head Bolts: Must be torqued in a criss-cross pattern to 21 lb-ft (29 Nm).

•  Primary Clutch Bolt: Requires a massive 89 lb-ft (120 Nm) to ensure the taper fit between the crank and 

clutch remains secure.

•  Suspension Rails: 35 lb-ft (48 Nm) with blue thread-locker (Loctite 243) is the standard for most skid-frame 

bolts.

Maintenance Schedule for Longevity

Adhering to the factory maintenance schedule is the difference between a 10,000-mile engine and a 2,000-mile

failure. The following matrix summarizes the critical intervals for the 2011-2012 Ski-Doo REV models.



Interval (KM / Miles) System Action Required

500 / 300 (First) Chaincase / Track Change oil, adjust track tension and 
alignment.

3,000 / 2,000 Clutching Disassemble and clean primary/
secondary. Inspect rollers.

6,000 / 4,000 Engine Replace spark plugs, clean RAVE 
valves, check fuel filter.

Annual (Pre-season) Electrical / Fuel Check battery, stabilize fuel, grease 
all Zerk fittings.

The complexity of the 2011 and 2012 Ski-Doo snowmobiles necessitates a structured approach to service. From 

the precision indexing of spark plugs in an E-TEC engine to the centrifugal physics of the TRA clutch, every 

component is part of an integrated system designed for performance in the world's harshest conditions. By utilizing 

the Factory Service Manualas the primary source of truth, owners and technicians can ensure that these

machines continue to deliver the industry-leading performance and reliability that the BRP REV platform is known

for. The transition toward electronic diagnostics and advanced material science during these model years set the

stage for the modern era of snowmobiling, making these specific manuals foundational documents for any serious

technical library.
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