AUTO P2BAF

OBD-II DIAGNOSTIC TROUBLE CODE (DTC) REPORT autoveteran.tech - 21 Oct 2026

GENERIC - POWERTRAIN

NOx Sensor Heater Sense Circuit

PZBAF Range/Performance Bank 1 Sensor 1

P2BAF indicates that the powertrain control module has detected an
out-of-range or erratic signal from the heater sense circuit of the upstream
nitrogen oxide (NOx) sensor on bank 1. The computer monitors the
heater element's current draw or voltage feedback to confirm the sensor
reaches operating temperature within an expected time, and this code
sets when that feedback falls outside the calibrated window.

OBD-II DIAGNOSTIC TROUBLE CODE (DTC)

SYSTEM CODE TYPE SEVERITY FIX DIFFICULTY AREA
Powertrain Generic (all Intermediate Hybrid propulsion
makes)

Symptoms you may notice

lllumination of the check engine light, often with no other noticeable symptoms
Slightly increased fuel consumption as the engine may run a less efficient NOx reduction strategy

Intermittent or permanent failure of the NOx sensor to enter closed-loop control, which can trigger reduced
engine power on some vehicles

Possible rough idle or hesitation if the faulty heater circuit affects sensor readiness during cold starts

A stored pending code or freeze-frame data showing the fault occurred during a specific warm-up cycle

Common causes, most likely first

Failed NOx sensor heater element, which is the most common cause of this code
Damaged or corroded wiring or connector pins in the sensor heater circuit

Blown fuse or relay supplying power to the NOx sensor heater

High resistance in the heater ground circuit due to loose or corroded chassis ground
Internal fault in the powertrain control module driver for the heater circuit, though this is rare

Aftermarket or incorrect NOx sensor installed that does not match the heater specifications
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I How to diagnose and fix it

1 Inspect the NOx sensor connector and wiring for corrosion, chafing, or loose pins, and repair as needed
2  Check the fuse and relay that supply power to the NOx sensor heater circuit and replace any failed component

3 Measure the resistance of the heater element across the sensor terminals and compare to the manufacturer's
specification

4 Verify heater supply voltage and ground integrity at the sensor connector with the key on and engine off

5  If the heater circuit tests good, check for a short or open in the sense wire between the sensor and the
powertrain control module

6 Replace the NOx sensor if the heater element is open or out of specification, using an OEM or equivalent part

7  Clear the diagnostic trouble codes and perform a road test or a manufacturer-specific NOx sensor reset
procedure to confirm the repair

I What the heater sense circuit really monitors

e The heater sense circuit does not measure temperature directly; it infers heater performance from current
draw or voltage feedback, so a poor connection can mimic a failed sensor.

A NOXx sensor heater can test good on a bench but still set this code if the powertrain control module expects a
specific warm-up profile that the sensor cannot meet due to contamination or aging.

e This code can be set by a weak battery or charging system that drops voltage during cold starts, causing the
heater circuit to fall out of range momentarily.

*  Replacing the NOx sensor without checking the heater fuse and ground is a common misdiagnosis that leads
to repeat failures.

*  On some vehicles, a P2BAF will prevent the NOx sensor from completing its readiness monitor, which can
cause an emissions test failure even if the check engine light is not on.

Can | keep driving with P2BAF?

You can generally continue driving with this code, but avoid long periods of idling or heavy load until it is
repaired, as the engine may enter a reduced-efficiency mode. If the check engine light begins flashing or the
vehicle enters limp mode, stop driving and seek service immediately.

Tools that help

OBD-II scan tool with live data capability
Digital multimeter

Fuse puller and test light

Wiring diagram for the NOx sensor circuit

Socket set and sensor wrench
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| Reading P2BAF

P Powertrain: engine, transmission and emissions.
2 Generic (SAE) code: it means the same thing on every OBD-Il vehicle.
B Hybrid propulsion.

AF The exact fault within that area.

I Often seen with

P2201 NOx Sensor Circuit Range/Performance (Bank 1 Sensor 1) - P2209 NOx Sensor Heater Sense Circuit
Range/Performance (Bank 1 Se - P229E NOx Sensor Circuit (Bank 1 Sensor 2) - P2BAE NOx Exceedence -

EGR System - P2BBO Alternative Fuel Consumption Too Low

See it working

Watch the animated explainer on Auto Veteran to see the parts

involved moving.

Full guide, related articles and animations:
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