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Restoring a BMW E46 M3

Client Success Story — Used Engine For Sale




Client Overview

Client: Brian Hughes
Location: Denver, Colorado

Brian, from Denver brought his 2002 BMW E46 M3 sitting
in his garage for over a year. He had clear picture in mind
about what he wanted to do with this classic. He wanted it
to be restored up-to the original condition. So that it can be
drove around the time in his leisure time. with no
performance upgrades and only joyriding in mind, it was
quite an easy fix.

Initial Condition

The M3 had 189,000 miles on it. The body was still solid, Alpine White with
only a few minor dings and surface rust on the rear wheel wells. But under
the hood, things looked worse. Crank no-start. Battery drained. Fluids sitting
stale. Interior smelled of old leather and dry foam. The engine bay had oil
traces near the valve cover and timing cover. First step was getting it to
crank and do a full diagnostic. We flat bedded it to the shop and got started.




Engine Diagnosis

Compression was uneven:
@® Cylinder 1 — 190 psi

@ Cylinder 2 — 188 psi
@® Cylinder 3 — 186 psi
@® Cylinder 4 — 175 psi
@ Cylinder 5 — 112 psi

@® Cylinder 6 — 184 psi

A leak-down test confirmed blow-by on cylinder 5, likely from cracked rings or valve seat issues. There
was also noticeable VANOS rattle and sluggish chain tensioner response. With this mileage, the S54
engine had clearly passed its service window. Brian was open to options - rebuild vs swap - but he
wanted it done right and done once.




Solution Planning

After looking at cost and timeline, we agreed on sourcing a used S54B32 from a certified dismantler in
Texas. The replacement engine had 88,000 miles, verified with service records. We made the call to

do the job in stages:

@® Engine removal and prep

@® Install used S54 with refresh

@® VANOS upgrade

@® Rod bearing service

@ Cooling system overhaul

@® Subframe and chassis inspection

@® Final tune and test




Engine Swap and Refresh

Pulled the original engine and found sludge buildup in the oll
pan - likely from years of deferred maintenance. The
replacement S54 was stripped down to the long block. Valve
cover gasket, oil pan gasket, and rear main seal were replaced.
We also changed out the timing chain tensioner and installed a
Beisan Systems VANOS rebuild kit. Rod bearings were
swapped using ACL bearings and ARP hardware.

While the head gasket looked fine, we resurfaced the mating
surface and re-sealed all coolant and vacuum lines. New NGK
plugs, Bosch coils, and OEM filters were installed. Every fluid
was flushed - coolant, brake, power steering, and differential.




Cooling System Overhaul

Original radiator had signs of dry rot, and the expansion tank
had already cracked. Replaced everything with OEM
components:

@® Nissens aluminum radiator

@® Stewart high-performance water pump
@® Mahle thermostat and housing

@® OEM coolant hoses and clamps

@® New fan clutch and auxiliary fan

We also added a fresh CSF oil cooler, which was a smart
upgrade for Colorado’s varied temps, especially in summer
traffic.




Chassis Reinforcement

Subframe was showing early signs of fatigue - minor cracks near the rear mounting points. Welded
Redish Motorsport reinforcement plates, then painted and sealed the area. New poly rear subframe
bushings went in. We also upgraded the rear trailing arm bushings and added Turner Motorsport RTAB
limiters to keep things tight without being too harsh.

Drivetrain and Suspension

Brian had already done Bilstein dampers two years back, so those stayed. We refreshed the front

control arms with Meyle HD units and installed fresh Lemforder FCABs. Driveshaft was inspected,

guibo and center support bearing replaced. We swapped the differential fluid with Red Line 75W90
and installed Powerflex diff bushings to eliminate excess slop.

Interior Cleanup

The cabin was still in decent shape, but we gave it a deep clean. Leather was conditioned, new OEM
floor mats added, and headliner re-glued where it had begun sagging. Cluster had some dead pixels -
common for these - and we had them repaired by BavTek.



Final Steps — Tuning and Road Test

To match the fresh VANOS setup and give Brian a smoother, more responsive throttle, we used Epic
Motorsports’ tuning solution. No extreme changes - just a proper remap to clean up cold starts and
optimize fuel trims. After the tune, we put about 200 miles on it - both highway and city - to let all
systems settle in. Oil level stayed consistent. Coolant temps held strong, even under load. No fault
codes.

|dle was smooth, no VANOS rattle, and throttle response felt like a proper M car again. No limp mode,
no hesitation, no surging. Just raw, linear power - like the car was new again.

Final Outcome

From the day the car arrived to final delivery, it took just over 11 weeks. Not because it was a long job,
but because Brian asked for everything to be done without shortcuts - and that means waiting on the
right parts and taking time with each section. Total cost was around $12,000 - engine, labor, parts, and
upgrades included.

Brian was clear when he picked it up. “This car was supposed to be dead. Now it feels better than
when | bought it.”



What Made the Difference

@ OEM and OE-Equivalent Parts Only — No budget
brands. Every gasket, clamp, bolt mattered.

@® Experience with the Platform — \We’ve seen over 30 E46
M3s. Knowing where to look (and what fails) saves time.

® Honest Planning — No guesswork. We laid out the
options and let the client decide without pushing
unnecessary upgrades.

@® Long-Term Thinking — The subframe work and oil
cooling weren't just “might-as-well” jobs. They were
needed for real-world reliability.




Conclusion

This wasn't just an engine swap. It was about preserving the purpose of the M3 - precision,
balance, and response. In a world where many E46s are neglected or turned into track rats,

Brian’s car stands as an example of how these machines can still be revived for daily and
weekend joy.

If you’ve got an M car with heart left in it, don’t write it off. With the right approach, it's not
restoration - it's resurrection.




used engine

rebullt to drive again

Thank You
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