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NOXx Sensor Replacement Guide - US10+OBD13 And
Newer Emissions

o o
Component Overview

There are two Nitrogen Oxides (NOx) sensors in the Exhaust After-
Treatment System, an INLET and OUTLET. They are smart sensors
reporting on the DL7 (J1939-7) data link and they measure the INLET (Pre
SCR) and OUTLET (Post SCR) of NOx. The NOx sensors have unique CAN
identification numbers and cannot be swapped. Additionally these sensors
are not operational until the exhaust is up to operating temperature and free
of moisture. The Engine Control Module compares the INLET and OUTLET
NOx readings to evaluate the efficiency of the SCR.

The primary failure mode the NOx Sensors is internal failure, which will
generate a sensor specific fault code.

Diagnosis and Repair

Review the tables below to determine which category the Fault Code
currently being diagnosed falls under. Proceed according to the instructions
for the appropriate section.

INLET NOx Sensor (NOx 1) Diagnostic Trouble Codes - Sensor Failure
REPLACE the sensor if any codes in red below are active and/or
confirmed. Do not replace for inactive codes.

Fault
Co;Je Fault Description
P22FB-| NOx Sensor Performance - Sensing Element Bank 1 Sensor 1,
92 Performance or Incorrect Operation
P220E-| NOx Sensor Heater Control Circuit Range/Performance (Bank 1
93 Sensor 1), No operation
P2200-
13 NOx Sensor Bank 1 Sensor 1, Circuit Open
P2203-
00 NOx Sensor Circuit High Bank 1 Sensor 1
P2205-
13 NOx Sensor Gas Outlet Open Circuit, Circuit open
B NOx sensor heater control circuit low, bank 1 sensor 1
IPoonsa-
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NOx sensor heater sense circuit, bank 1 sensor 1

Direction/Repair: Replace the sensor in accordance with Impact
instructions.

Do NOT Cut the sensor wiring_harness, all NOX sensors are currently on
mandatory return.

Inlet NOx Sensor (NOx 1) Diagnostic Trouble Codes - Potential Sensor
Failure

These codes in yellow below indicate that the inlet NOx sensor is potentially
damaged, but further investigation is required to verify sensor condition.

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
P225C-00 |NOx Sensor Performance - Signal Stuck High Bank 1 Sensor 1

Direction: Run the applicable PTT Operation per OBD Level.

Emissi
MISSION 1T operation

Level

OBD 13-

16 2549-08-03-03 Nox Conversion Test

OBD 17-

18VGT 2589-08-03-18 Exhaust Aftertreatment System Analysts (make
sure Nox Subtest is selected)

Only

OBD 17- |No test... Replace INLET (Nox 1) Nox Sensors if not replaced

18 TC within past 3 months and release truck. If Nox sensor has been

Only replaced within past 3 months open an E-Service Case.
2549-08-03-03 Nox Conversion Test

OBD 19

and OR (whichever is available)

Newer VGT

Only
2589-08-03-18 Exhaust Aftertreatment System Analysts (only
Nox Subtest available)

|wbU 19 [2549-08-03-03 Nox Conversion Test
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and

Newer TC
Only

Repair:

« If the INLET (NOx1) sensor fails the evaluation, replace the Inlet NOx
Sensor ONLY.

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

OUTLET NOx Sensor (NOx 2) Diagnostic Trouble Codes -
Sensor Failure

REPLACE the sensor if any codes in red table below are active and/or
confirmed. Do not replace for inactive codes.

Fault Code Fault Description

P220F-93 NOx Sensor Incorrect Value at Startup, No operation
P229E-13 NOXx 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 NOx sensor heater control circuit low, bank 1 sensor 2
P22FE-00 |NOx Sensor Performance - Sensing Element Bank 1 Sensor 2

Direction/Repair: Replace the sensor in accordance with Impact instructions.

Do NOT Cut the sensor wiring_harness, all NOX sensors are currently on
mandatory return.

Outlet NOx Sensor (NOx 2) Diagnostic Trouble Codes -
Potential Sensor Failure

Fault Code Fault Description
P225E-00 |[NOx Sensor Performance - Signal Stuck High Bank 1 Sensor 2

Direction: Run the applicable PTT Operation per OBD Level.

Emission
Level
OBD 13-

PTT Operation

2549-08-03-03 NOx Conversion Test

| OBD 17- | 2589-08-03-18 Exhaust Aftertreatment System Analysts (make
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18VGT sure NOx and SCR Subtest are selected)
Only
OBD 17- | No test... Replace Outlet (NOx 2) NOx Sensors if not replaced
18 TC |within past 3 months and release truck. If NOx sensor has been
Only replaced within past 3 months open an E-Service Case.
2549-08-03-03 NOx Conversion Test
OBD 19
and OR (whichever is available)
Newer VGT
Only 2589-08-03-18 Exhaust Aftertreatment System Analysts (only
Nox Subtest available)
OBD 19
and :
2549-08-03-03 NOx Conversion Test
Newer TC
Only
Repair:

+ If the Outlet (NOx 2) sensor fails the evaluation, replace the Outlet NOx

Sensor ONLY.

+ If the NOx 1 sensor (Inlet NOx Sensor) fails the test, disregard the

results.

Diagnostic Trouble Codes With NOx Sensor in the Description

Direction/Repair: DO NOT REPLACE the NOx sensor(s) for these codes.
Diagnostics should be performed using PTT Diagnostics and the comment

section in the table below.

|UU4§1I:-
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| ost Commuinication with NOx Sensor B

g::: Fault Description Comments
P220A-| NOx Sensor Supply Voltage Circuit (Bank
R Power supply
1C 1 Sensor 1), Circuit voltage out of range
P220B-| NOx Sensor Gas Outlet High Voltage, Power supply
1C Circuit voltage out of range
P225D-| NOx Sensor Performance - Signal Stuck Sensor reading fresh air
00 Low Bank 1 Sensor 1
P225F-| NOx Sensor Performance - Signal Stuck Sensor reading fresh air
00 Low Bank 1 Sensor 2
U029D- Lost Communication With NOx Sensor "A" Most likely Harness
Issue
Most likely Harness
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Issue

64

P229F-| NOx Sensor Gas Outlet Removed, Signal

plausibility failure

Nuisance code, most

likely “Confirmed =
False”

Although the codes above have the term "NOx sensor" in their descriptions,
it is highly unlikely that the sensor is the cause of any of these codes. The

table above specifies the likely cause of each code.

Rules for Replacement

Warranty will only cover replacement of the NOx Sensors if one of the codes
in Red or Yellow listed above is active or confirmed. If the NOx Sensor is
suspected to have failed with no active or confirmed codes, an eService
case is required for further evaluation.

Standard Diagnostic Time for a NOx Sensor is 1.0 hr.

O Tags

p2200-13
p2208-00
p225c-00
p220b-1c
u029e-00
p22a6-00

p22fe-00

n207£-00
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p2203-00
p026¢-00
p220f-93
p225d-00
p229f-64
p22a1-00

p225e-00

p2205-13
p026d-00
p229e-13
p225f-00
p22fb-92
p22a3-13

p20ee-00

p2206-00
p2201-64
p220a-1c
u029d-00
p220e-93
p22a4-00

p103c-00
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Related links and attachments Feedback

No links or attachments available
Give feedback

to help improve the content of this article
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Aftertreatment selective catalytic reduction [SCR) system

llsstradons are used for referenca andy, may differ slightly fom the actus! venicle

Chassis ID: M763 16441 VIN: 1M2AV02C2ZHMO 16441  Work Order: 7777

2549-08-03-03 NOx Conversion
[ simulation

Information = C oS

E§ BRADLEYP

Purpose

Check NOx sensor affset
Components to be tested are:
= himsensor
{5 Wote: This operation should only te used in ihe fallowing circumstances
Reference from diagnosicisenace mformaion or Technical suppor
& Ralgvan DTCs: P2OTF, PAOEE. P2ISE, P225C

Description

The fest can be ssed when

\erficaon - To compare system Gehanowr before and after repair

| Wote: Dperalion may take appromately 20 - 30 minute(s) lo complele

= informatiom

| Continue = l (Canced

[ c Product ° Offline
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‘1 i T 100 2549-08-03-03 NOx Conversion
[ simulation

torrnation == Conditons == £

Manual conditions

Parking brake appiad

I Accelarator pecal (49) released

Engine nunning

Wehicle ouldoors In 2 sutable aea

Reference from diagnosactsendce mformaian of Technical suppor (DTCs: P2OTF, P20EE, P225E, P225C)

[] contirmea

= Released

N > 600rpm
rpm

Cancel

[ c Product c Offline
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2549-08-03-03 NOx Conversion

[ simulation

NOx Conversion Test

== Execution

= Information |

= Action

U 1n onder for the test 1o make a roper evalation, the engine must shut down once the test (s completed. If the engine does not shul Gown, the 1251 did not complete commecty. |

1 Stad the test
“  NOx-An and NOx-out levels vs, Engine spasd 2 Waltforihe engine to shut down
3 Omce the enging shuts down wail unlil message “Engine cranking needed” appears (nes o StarvSlop buson)
— |pooo 2000 4 Crank e enging condnucasly unsl e pop-up Message appeas (10 - 15 seconds)
3 1 800 | vo00
~After engine cranking has been completed, the key must MOT be turned o the OFF posStion umbl ihe operation has compledely finished”
. F -
| 1700 2 mota: “Tho engine must be cranked within 1 minate(s) aer tha engine shits town. if engine Crarking is not dona within this time period, tha test may kave 1o be restarted.”
22 B0
1,500 =00
* NOx.in and NOx-out bevels ¥s. Engine speed
o 1,400 | *.200 T : =0

= EXhaust pas lemperanies

= Odher sensors

* Result |

ano | 400

— [/] NOx Inlet — e [] NOX Outlet

| Engine speed

| = Exhaust gas temperatures |

| = Other sensors |

Continue =

| Chassis ID: M763 16441 VIN: 1M2AVO2C2HM016441  Work Order. 7777 | & Product & Offiine
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E§ BRADLEY PICKENS

2589-08-03-18 Exhaust Aftertreatment System Analysis

[ simulation

sorration == Conditions »> Execution »» Fesul

&

' 4
ﬁ%} 88890105 Refractometer
&+

) ok |\ ‘ Not OK

\_ 88890110

Chassis ID: N 890533 VIN: 4V4NCIEHXINBO0533  Work Order: 999

Manual conditions

Reference from diagnossciseraca mfarmation o Technical support (DTC s P103C, P2OEE, P22SE, P225C, P22OF, P22, PO422)
Parking brake apphad

\iehiicli: outdoars in a suitable e

DEF concendration within speccations

DEF free from contamination

[ contimea

ok R

Continug = ] (Canced
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g{ . S 91 | 2589-08-03-18 Exhaust Aftertreatment System Analysis
[ simulation

= Information

Start _ |
E & & Action

-1/ 115 highly recommended to run all the subtests at the same tme n order to achieve an optimal system evaluation. However, each sublest can be selected
Technical Support.
DEF System Status:
Waiting for start

on rec n 2 information or ‘

= Mate: All subtests ars enabled by detaul

Deselect which sublests are nat 10 run
[ mox sensoes

[ DeF oo

[ scr emciency

syslem
Percentage campléled (0 - 100%)

Kaition Kiey ON and Engine OFF
= Primary Paramaters | 1

2 Checkihat all signats and values are statle and without abnomal dewasans
| 3 Checkihat 3l signale are displaying reaiistic values according o the achsal conditions

Read oul the 31atus of e operaling conddons
| = Sacondary Parameters

Start the engime and lot it ile

Start thie test
Al until 181 has completed
ortinis 1o e Resull step

1
2
1

= Primary Parameters

1
= Secondary Parameters |

= Static parameters, initial readout

s =

Continge >
Chassis ID: N 890533 VIN: 4V4NCIEHXINBO0533  Work Order: 999
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Test result 2589-08-03-18 Exhaust Aftertreatment System Analysis

[ simulation

tion == Result

Result

= Recommended sctions

NOx inlet response WO inlet response

hegtbesied

NOx gubel response

& Hottested

DEF dosing system

Hol bested

SCR efficiency

Mot testad

DEF dosing system

Detailed information

&l |=

* NOx sensor valies |

SCR efficiency

* DEF dosing systom vakies |

= SCH efficiency lest values |

CERE

Reference
leon Description

4 Test Compleled, nd emors defecled
- Test Completad, emor detected
L] Tast not completed

L] Plot tested

L Sensor signal out of sxpected rangs

[ Sortinas>_]

Chassis ID: N 890533 VIN: 4V4NCIEHXINBO0533  Work Order: 999 | ° Product o Online
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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

| Cance!
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