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The evolution of snowmobile architecture underwent a paradigm shift with the introduction of the

BRP Ski-Doo REV platform. However, it was the subsequent release of the REV-XP and REV-XR

chassis that truly refined the rider-forward geometry, establishing a benchmark for power-to-weight

ratios and ergonomic efficiency. For technicians, enthusiasts, and professional racers,

understanding the intricate mechanical nuances of these machines is paramount. This guide

provides an exhaustive technical analysis of the 2012-era Ski-Doo fleet, focusing on the 600 HO

E-TEC, 800R Power T.E.K., and 800R E-TEC powerplants, alongside rigorous maintenance

protocols and performance modification strategies.

1. Architectural Overview: REV-XP vs. REV-XR Chassis

While sharing a common lineage, the REV-XP and REV-XR chassis were engineered for distinct

operational profiles. The REV-XP was designed with a focus on extreme lightweight construction,

primarily housing the two-stroke engine lineup. In contrast, the REV-XR featured a wider bodywork

profile to accommodate the larger footprints of the 1200 4-TEC engines, though it also shared

components with high-performance two-stroke models in specific configurations.

Technical Chassis Specifications
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Feature REV-XP Platform REV-XR Platform

Primary Application Performance, Snocross, Deep

Powder

Trail Luxury, High Displacement

4-Stroke

Frame Material Multi-point Aluminum Pyramidal

Frame

Reinforced Aluminum Frame

Standard Engine Fitment 500SS, 600 HO E-TEC, 800R

E-TEC

1200 4-TEC, 600 HO E-TEC (Select)

Weight Efficiency Focus on mass centralization and

reduction

Focus on structural rigidity and

cooling
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The structural integrity of these frames relies on a pyramidal frame structure that directs forces

from the front suspension and rear tunnel into a central point, minimizing flex and maximizing

steering precision. Maintenance of these chassis requires periodic inspection of the S-Modules and

E-Modules for stress fractures, particularly in high-impact zones near the A-arm mounting points.

2. The E-TEC System: Theoretical Framework and Mechanics

The Rotax E-TEC (Electronic Direct Injection) technology represents the pinnacle of two-stroke

engineering. Unlike traditional carbureted or semi-direct injected engines, the E-TEC system

utilizes voice-coil actuators to deliver fuel directly into the combustion chamber at pressures

exceeding 500 psi. This allows for stratified combustion at low RPMs and homogenous combustion

at high RPMs.

The Physics of Stratified Combustion

At idle and low loads, the E-TEC engine operates in a stratified mode. The fuel is injected in a

concentrated cloud near the spark plug, surrounded by a layer of air and recirculated exhaust

gases. This results in an ultra-lean overall air-fuel ratio, significantly reducing hydrocarbon

emissions and fuel consumption. Mathematically, the fuel delivery is calculated by the ECM

(Electronic Control Module) based on the following variables:

- TPS (Throttle Position Sensor): Determines the rider's intent.

- APS (Atmospheric Pressure Sensor): Adjusts for altitude and air density.

- CTS (Coolant Temperature Sensor): Modulates fuel for cold-start enrichment.

- EGT (Exhaust Gas Temperature): Prevents piston seizure by richening the mixture if

temperatures exceed 1,400°F.

3D RAVE Valve Operation

The Rotax Adjustable Variable Exhaust (RAVE) valves are critical for maximizing the torque

curve. In the REV-XP 800R E-TEC, the valves are electronically controlled by the ECM via a

solenoid and vacuum/pressure lines. The valves transition through three positions: closed (low

RPM torque), mid-position (transition), and fully open (high RPM horsepower). Proper maintenance

of the RAVE bellows and periodic cleaning of carbon deposits are essential to prevent "limp mode"

triggers.

3. Essential Maintenance: The Chain Case Oil Exchange

One of the most critical yet overlooked maintenance tasks is the servicing of the chain case

assembly. This system transmits power from the jackshaft to the drive axle, enduring massive

shear forces and thermal stress. For the 600 and 800 E-TEC models, BRP specifies distinct fluid
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volumes and inspection intervals.

Step-by-Step Chain Case Service Procedure

1. Preparation: Level the snowmobile and place a drain pan beneath the chain case.

2. Extraction: Remove the drain plug located at the bottom of the case. On newer REV-XP

models, the battery or exhaust may need to be moved for access.

3. Inspection: Examine the magnetic drain plug. A small amount of fine metallic "fuzz" is normal;

however, large flakes or chunks indicate gear or chain degradation.

4. Tensioning: Loosen the jam nut and hand-tighten the tensioner bolt until resistance is felt, then

back off 1/4 turn to ensure proper slack (approx. 3-5mm).

5. Refilling: Add XPS Synthetic Chaincase Oil. The standard capacity for most REV-XP models is

250ml (8.5 oz), though models with mechanical reverse may require up to 500ml.

4. Power Transmission: The QRS Clutching System

The Quick Response System (QRS) secondary clutch is a hallmark of the REV-XP platform.

Unlike previous designs where the jackshaft and secondary were separate components, the QRS

integrates the secondary clutch onto a hollow jackshaft, allowing for faster throttle response and

easier belt changes.

Clutch Alignment and Belt Deflection

To maximize belt life and power transfer, the X and Y alignment distances between the primary

(TRA VII or pDrive) and secondary clutches must be within ±0.5mm. Belt deflection should be

adjusted so the bottom of the belt's cogs is flush with the top of the secondary sheaves. A belt that

is too loose will result in "bogging" upon acceleration, while a belt that is too tight will cause the

machine to creep at idle and make shifting difficult.

5. Technical Specifications: Engine Comparison Matrix

The following table provides a deep-dive into the specifications of the three primary engines found

in the 2012 Ski-Doo REV-XP/XR lineup.
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Metric 600 HO E-TEC 800R Power T.E.K. 800R E-TEC

Engine Type Liquid-cooled, 2-stroke Liquid-cooled, 2-stroke Liquid-cooled, 2-stroke

Displacement 594.4 cc 799.5 cc 799.5 cc

Bore x Stroke 72 mm x 73 mm 82 mm x 75.7 mm 82 mm x 75.7 mm

Fueling Direct Injection 2x TM-40 Carburetors Direct Injection

Lubrication Electronic Oil Pump Mechanical Oil Pump Electronic Oil Pump

Max RPM 8100 RPM 8150 RPM 7900 - 8100 RPM

Page 5 of 7



TECHNICAL GUIDE | TECHNICAL PAPER

6. Performance Optimization and Modifications

For riders seeking to exceed OEM performance parameters, several field-tested modifications can

yield significant gains in horsepower and throttle response. However, modifications must be

balanced against mechanical reliability.

Airflow and Exhaust Tuning

The REV-XP intake system is designed for noise reduction and snow ingestion prevention, which

creates a slight vacuum restriction at high RPMs. Installing a high-flow intake kit can increase

airflow by 15-20%. When combined with a lightweight ceramic-coated muffler (silencer), weight can

be reduced by 10-15 lbs, improving the flickability of the chassis.

Clutch Weight and Spring Rates

Tuning the TRA (Total Range Adjustable) primary clutch is the most cost-effective way to

improve performance. By adjusting the threaded pins (clickers), riders can change the peak

operating RPM. Increasing the primary spring start rate improves engagement "snap," while a

higher end rate prevents over-revving. For mountain riders, a steeper multi-angle helix in the

secondary clutch is recommended to facilitate faster back-shifting during deep-snow maneuvers.

7. Troubleshooting and Diagnostic Fault Codes

The REV-XP/XR series uses a sophisticated diagnostic system. When a fault occurs, the gauge

will display a P-code. Understanding these codes is the first step in technical recovery.

- P0217: Engine Overtemperature. Usually caused by low snow conditions (insufficient cooling

of the heat exchangers) or a stuck thermostat.

- P0335: Crankshaft Position Sensor Malfunction. Can lead to hard starting or complete ignition

failure.

- P1477: RAVE Valve Solenoid Short Circuit. Indicates an electrical failure in the exhaust valve

control system.

- P0562: Low System Voltage. Check the stator output and the condition of the 30-amp main

fuse.

8. Engineering the Future of Snowmobile Maintenance

The longevity of the Ski-Doo REV-XP and XR platforms is a testament to BRP's engineering

foresight. By utilizing the Electronic Parts Catalog (EPC) and adhering to the Master Collection

Repair Manuals, owners can maintain these machines to factory specifications for decades. The

transition from mechanical carburation to digital direct injection has not only improved
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environmental impact but has also provided technicians with deeper data-driven insights into

engine health.

As we analyze the mechanical lifecycle of these snowmobiles, it is clear that the integration of

synthetic lubricants, precision tolerances in the QRS drive system, and the robust pyramidal frame

design have created a legacy of performance. For the technical writer and mechanic alike, the

REV-XP/XR remains a masterclass in snowmobile design, requiring a disciplined approach to

maintenance and a deep understanding of the electronic systems that govern its operation.

Whether performing a routine chain case oil change or a full engine overhaul, the key to success

lies in the meticulous application of the service manual's specifications and the use of high-quality

OEM parts.
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