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AUTO VETERAN
OBD-II DIAGNOSTIC TROUBLE CODE (DTC) REPORT

P2C53

autoveteran.tech · 22 Oct 2026

General guidance for diagnosis. Confirm the fault on your vehicle before replacing parts. Page 1

GENERIC · POWERTRAIN

P2C53
OBD-II DIAGNOSTIC TROUBLE CODE (DTC)

P2C53

Cylinder 1 Fuel Injector B Offset Learning
At Max Limit
P2C53 means the engine control module (ECM) has learned that the fuel
injector for cylinder 1, specifically its offset correction value, has reached
the maximum limit it can apply. The ECM uses this offset learning to
fine-tune injector pulse width and keep combustion balanced, so hitting
the max limit signals that the injector or its circuit is no longer responding
as expected.

SYSTEM

Powertrain

CODE TYPE

Generic (all
makes)

SEVERITY

Medium

FIX DIFFICULTY

Intermediate

AREA

Hybrid propulsion

Symptoms you may notice

• Illuminated check engine light, often with no other noticeable symptoms

• Rough idle or a noticeable vibration that feels like a misfire at low engine speeds

• Slight hesitation or stumble during acceleration from a stop

• Decreased fuel economy as the ECM struggles to compensate

• In some cases, a faint fuel odor or black smoke from the exhaust if the injector is over-fueling

Common causes, most likely first

1 Clogged or partially restricted cylinder 1 fuel injector nozzle

2 Carbon buildup on the injector tip affecting spray pattern

3 Faulty or degraded fuel injector solenoid winding

4 Wiring harness damage or poor electrical connector at the injector

5 Low fuel pressure or a failing fuel pump that starves the injector

6 Contaminated fuel or a restricted fuel filter

7 ECM software calibration issue or internal driver fault (less common)

https://www.autoveteran.tech/dtc-codes/
https://www.autoveteran.tech/dtc-codes/p2c53/
https://www.autoveteran.tech/dtc-codes/p2c53/
https://www.autoveteran.tech/dtc-codes/p2c53/
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General guidance for diagnosis. Confirm the fault on your vehicle before replacing parts. Page 2

How to diagnose and fix it

1 Scan all modules and record freeze-frame data to confirm when the code sets and check for related misfire or
fuel trim codes

2 Inspect the cylinder 1 injector connector and wiring for corrosion, chafing, or loose pins, and perform a wiggle
test while monitoring injector pulse width

3 Measure fuel pressure at the rail and compare to specification; replace the fuel filter if pressure is low or flow is
restricted

4 Perform an injector balance test or cylinder contribution test to compare cylinder 1 against the others

5 Remove and flow-test the cylinder 1 injector, or swap it with a known-good injector from another cylinder to
see if the code follows

6 Clean or replace the cylinder 1 fuel injector if it fails flow or resistance testing

7 Clear the adaptive learning and re-learn the injector offset, then road-test to verify the code does not return

What the offset learning limit really tells you

• A maxed-out offset learning value does not automatically condemn the injector; a weak fuel pump or restricted
filter can force the ECM to max out correction on an otherwise healthy injector.

• Carbon buildup on direct-injection injector tips is a common cause that many technicians miss because the
injector still clicks and shows normal resistance.

• The ECM may set this code only after a long adaptive learning drive cycle, so a simple code clear without
fixing the root cause will often return after several trips.

• A misfire code for cylinder 1 may not be stored alongside P2C53 because the ECM can mask the misfire by
maxing out the offset, so always check misfire counters in live data.

• Swapping the injector to another cylinder is the fastest way to prove whether the fault is the injector itself or the
circuit and fuel delivery to that cylinder.

Can I keep driving with P2C53?

You can usually drive the vehicle short distances to a repair shop, but avoid heavy acceleration, towing, or long

highway trips because the engine is running with a compromised injector correction. Prolonged driving with this

code can damage the catalytic converter from unburned fuel or cause a misfire that leads to further engine

damage.

Tools that help

• OBD-II scan tool with live data and bidirectional control

• Fuel pressure gauge

• Digital multimeter

• Noid light or injector pulse tester

• Mechanic's stethoscope or screwdriver for listening to injector operation

• Basic hand tools for injector removal

https://www.autoveteran.tech/dtc-codes/
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General guidance for diagnosis. Confirm the fault on your vehicle before replacing parts. Page 3

Reading P2C53

P Powertrain: engine, transmission and emissions.

2 Generic (SAE) code: it means the same thing on every OBD-II vehicle.

C Hybrid propulsion.

53 The exact fault within that area.

Often seen with

P0171 System Too Lean (Bank 1)  ·  P0172 System Too Rich (Bank 1)  ·  P0201 Injector Circuit Malfunction -
Cylinder 1  ·  P0301 Cylinder 1 Misfire Detected  ·  P2C54 Cylinder 2 Fuel Injector B Offset Learning At Min Limit

See it working

Watch the animated explainer Engine Cooling System Trainer: How Engines Stay Cool on Auto Veteran to
see the parts involved moving.

Full guide, related articles and animations: https://www.autoveteran.tech/dtc-codes/p2c53/

https://www.autoveteran.tech/dtc-codes/
https://www.autoveteran.tech/how-things-work/engine-cooling-system-trainer-how-engines-stay-cool/
https://www.autoveteran.tech/dtc-codes/p2c53/

