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NOXx Sensor Replacement Guide - US10+OBD13 And Newer

Emissions

G op

Review the tables below to determine which category the DTC currently being diagnosed falls under. Pro
instructions for the appropriate section.

I. Diagnostic Trouble Codes With NOx Sensor in the Description

Fault Code | Fault Description Comments
P220A-1C | NOx Sensor Supply Voltage Circuit (Bank 1 Sensor 1), Circuit voltage out of range | Power supply - not :
P220B-1C | NOx Sensor Gas Outlet High Voltage, Circuit voltage out of range Power supply - not :
Sensor reading fresl
P225D-00 NOx Sensor Performance - Signal Stuck Low Bank 1 Sensor 1 issue)
Sensor reading fresl
P225F-00 NOx Sensor Performance - Signal Stuck Low Bank 1 Sensor 2 issue)
U029D-00 | | 5st Communication With NOx Sensor "A" Most likely Harness
U029E-00 | | 5st Communication with NOx Sensor B Most likely Harness
P229F-64 | NOx Sensor Gas Outlet Removed, Signal plausibility failure Nuisance code, mos

Although the codes above have the term "NOx sensor" in their descriptions, it is highly unlikely that the senso
these codes. The table above specifies the likely cause of each code.

Direction/Repair: DO NOT REPLACE the NOx sensor(s) for these codes. Diagnostics should be performed in ¢

above.

Il. Inlet NOx Sensor (NOx1) Diagnostic Trouble Codes - Sensor Failure Likely

| ' LI_UJ-13

Fault Code Fault Description
P22FB-92 NOx Sensor Performance - Sensing Element Bank 1 Sensor 1, Performance or Incorrect Operatio
P220E-93 NOx Sensor Heater Control Circuit Range/Performance (Bank 1 Sensor 1), No operation
P2200-13 NOx Sensor Bank 1 Sensor 1, Circuit Open
P2203-00 NOx Sensor Circuit High Bank 1 Sensor 1

NOx Sensor Gas Outlet Open Circuit, Circuit open
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P2206-00 NOx sensor heater control circuit low, bank 1 sensor 1

P2208-00 NOx sensor heater sense circuit, bank 1 sensor 1

These codes indicate that the inlet NOx sensor is likely damaged and needs to be replaced.

Direction: In Premium Tech Tool, verify that either the code is Active, or if Inactive that the Confirmed D1
detailed status information as shown in the example below.

Control Unit . DTC Status
Brake ECLI {MID 136) SID 6% Axel load sensor, FMI 2: Data erratic, intermittent, orincorrect  Active

Engine Control Module (EMS) | P229F84: NOx Sensor Gas CQutlet Removed, Signal Flausibility Failure I

=

Title & \ Value
Confirmed DTC / True
Pending DTC False
Test failed True
Test failed since last clear True
Test failed this operation cycle True
Test not completed since last clear False
Test not completed this operation cycle False
Warning indicator requested False

Repair: If the DTC meets either of the above criteria, replace the Inlet NOx Sensor ONLY. No other diagn:

lll. Inlet NOx Sensor (NOx1) Diagnostic Trouble Codes - Potential Sensor Failt

Fault Code Fault Description

P026C-00 Fuel Injection Quantity Lower Than Expected

P026D-00 Fuel Injection Quantity Higher Than Expected

P2201-64 NOx Sensor Bank 1 Sensor 1, Signal plausibility failure
-00

NOx Sensor Performance - Signal Stuck High Bank 1 Sensor 1
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These codes indicate that the inlet NOx sensor is potentially damaged, but further investigation is required to

Direction:

+ For US17+0BD2016, US17+0BD2017, and US17+0BD2018 emissions vehicles: PTT test 2589-08-03-18 Exhat
Test, NOx Sensor Test should be performed.

* For all other emissions levels: PTT test 2549-08-03-03 NOx Conversion Test should be performed.

Repair:

+ If the NOx1 sensor fails the evaluation, replace the Inlet NOx Sensor ONLY.

+ If the NOx2 sensor (Outlet NOx Sensor) fails the test, disregard the results.

IV. Outlet NOx Sensor (NOx2) Diagnostic Trouble Codes - Sensor Failure Likel

Fault Code Fault Description

P220F-93 NOx Sensor Incorrect Value at Startup, No operation
P229E-13 NOx Sensor Bank 1 Sensor 2, Circuit open

P22A6-00 NOx sensor heater sense circuit, bank 1 sensor 2

P22A1-00 NOx Sensor Circuit High Bank 1 Sensor 2

P22A3-13 NOx Sensor Heater Control Bank 1 Sensor 2, Circuit open
P22A4-00 NOXx sensor heater control circuit low, bank 1 sensor 2
P22FE-00 NOx Sensor Performance - Sensing Element Bank 1 Sensor 2

These codes indicate that the outlet NOx sensor is likely damaged and needs to be replaced.

Direction: In Premium Tech Tool, verify that either the code is Active, or if Inactive that the Confirmed D1
detailed status information as shown in the example below.
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DTC List (2 ltems)
Control Umit <& DTC Status
Brake ECLI (MID 136) SID 69 Axel load sensor, FMI 2: Data erratic, intermittent, orincorrect Active

Engine Control Module (EMS) | P229F64: NOx Sensor Gas Outlet Removed, Signal Plausibility Failure I

MOx Sensor Gas Qutlet Removed

B Detailed status information

Title < \ Value
Confirmed DTC / True
Pending DTC False
Test failed True
Test failed since |ast clear True
Test failed this operation cycle True
Test not completed since last clear False
Test not completed this operation cycle False
Warning indicator requested False

Repair: If the DTC meets either of the above criteria, replace the Outlet NOx Sensor ONLY. No other diag
required.

V. Diagnostic Trouble Codes For Emissions System - Either Sensor Possible

Fault Code Fault Description

P225E-00 NOx Sensor Performance - Signal Stuck High Bank 1 Sensor 2

P20EE-00 SCR NOx Catalyst Efficiency Below Threshold (Bank 1)

P103C-00 NOx Catalyst Efficiency Inducement, Selective Catalytic Reduction (SCR) Unit
P207F-00

Reductant Quality

These codes indicate an issue with the emissions system, which could be caused by a failed NOx sensor.

Direction:

* For US17+0OBD2016, US17+0OBD2017, and US17+0OBD2018 emissions vehicles: PTT test 2589-08-03-18 Exhal
Test, NOx Sensor Test should be performed.

+ For all other emissions levels: PTT test 2549-08-03-03 NOx Conversion Test should be performed.

: Follow guidance from test results.
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0 Tags

p2200-13 p2203-00 p2205-13 p2206-00 p2208-00
p026c-00 p026d-00 p2201-64 p225¢-00 p220f-93
p229e-13 p220a-1c p220b-1c p225d-00 p225f-00
u029d-00 u029e-00 p229f-64 p22fb-92 p220e-93
p22a6-00 p22a1-00 p22a3-13 p22a4-00 p22fe-00
p225e-00 p20ee-00 p103c-00 p207f-00
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Qi N A 2589-08-03-18 Exhaust Aftertreatment System Analysis
[ simulation

Information => CondSans > Exsculion

Purpose

Comprehansie check of Exhaus! ABeriraatment Systam (EATS}

| Note: Thiz cperalion should enly be used in the tollowing drcumstances
Reference from diagnosscisendce iformation o Technical support

Retovanl DTCs: PA0IC, PROEE, P225E, P225C, P229F, P2201, PO422

Description

= The ECM fouling will perorm a sell-evalualing Sy$tem 1est on $ie Exhaist Madreatriant System (EATS)
Al tests can be pedormad in sequentizt order, of specific seb-tests can be mdiddually seleded
Avaitatle sub-lests that can be pedformedd inddoually
MO sansors
2 DEF dosing system
3 SCR eMciency

Operafion may take approdimately 15 - 45 minute(s) 1o comaplete

Cancet
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gi N A 2589-08-03-18 Exhaust Aftertreatment System Analysis
[ simulation

stion »» Condiions = Execullen > Has

Manual conditions

Reference from diapnosscisenace nformataon of Technical support (DTCs: PA03C, P20EE, P225E, P225C, P22OF, P220, PO422)
Parking brake appiad

Vehiche ouldoors in a suitable area

DEF conceniration within speccations

DEF freee from conlamination

2 |J Confirmed

o R

o
I||

.’.l ’
- ﬁ@isasu1os Refractometer

2
5| ok Uy, | gy, MNetok

\ | 88890110
\F

b

P

Chassis ID: NR 214983  VIN: 4VANCOEHZKN214083  Work Order: 34567

& Froduct @ oniine




Tech Tool Links Heip

Product Product History Diagnose Test Calibrate Program Impact
Q ®

2589-08-03-18 Exhaust Aftertreatment System Analysis
[ simulation

15 = Exgcution »> Rasi

—
VL)

DEF System Status:
Waiting for start

Paicantage completed (0 - 100%)

| = Primary Parameters

| = Secondary Parameters

Chassis ID: NR 214983  VIN: 4VANCOEHZKN214083  Work Order: 34567

= Information

& Action

L i is highly recommended to nun all the subitests at the same time in order to achieve an optimal system evaluation. However, each sublest can be selected oar
Technical Support.

= Mote: Al subtests are enabled by defautt
Desalect which sublests not to rus

E NOx sangods

E DIEF dosging system

[ scremcioncy

Kanition Key ON and Engine OFF

Feead outine status of e operating cond@ons
Check fhal all signats and values are slable and without abnoamsal devasons
Check thal all signats are displaying reasistic values according fo the actual conditions

mo—

Start the engime and bet it iie

1 Sta the lest
2 Wad until o5t has completed
3 Continue i e Resull step

* Primary Parameters

= Secondary Pasameters

= Static paramaters, inital readout

] =

Cantinue >

& Froduct @ oniine
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Test result 2589-08-03-18 Exhaust Aftertreatment System Analysis
[ simulation
Hion 5 CondBons »> Exsciion > Result
Result

= Recommendod sctions

NOx inlet response WO inlet response

ot tested

ROx outdet response

Hot bested

DEF dosing sysiem

ot bestad

SCR officiency

MNottested

DEF dosing system

Detailed information

= NOx sensor valies |

SCR efficiency

* DEF dosing sysiem vakes |

* SCR efficiency lesl values |

Reference
leon Descripton

L Test Completed, no emors detected
- Test Campleled, emor detected
L Test not complated

o Pot tested

=8 Senscd signal oul of expected range
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