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introduction  This service bulletin provides supplemental information regarding the system design,
operation, and diagnostics of the Early Type (Non-intrusive] and Late Type (Intrusive)
EVAP Systems found on 1986 model year and later OBD 1l equipped vehicles.

Applicable MODEL 1996 1997 1998 1999 2000 2001
Yehicles
Avalon Early Early Early Early Late Late
Early
Camry (AT only) Early Early Early lLate Late
Camry
Solara Early lLate Late
Celica Early Late late
" Corolla Early Late Late
ECHD / Late Late
M2 Late Lats
-~ Prius Late Late
Tercel _
ARunner Early Early | FEarly Early Early Late
" Ltand
Cruiser Early
RAV4 Late
Sequoia Late
Sienna Late
B Earfy
Tacoma AWD anly Early Early Early Early
Tundra - Early Early
Ti00 N/A

Contents  This bulletin is divided into the following sections:
Early Type and Late Type EVAP System Outiline
1. Early Type Description .................... Pages 2-4

2. Late Type Description .......... verseneenss Pages 4G
3. ECHO Late Type Description ............. . Page 6
4. Late Type System Monitor Sequence ...... Pages 6-9
Diagnostic Tips For Late Type EVAP System ...... .+« . Pages 10-14
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Early Type {(Non-Intrusive} EVAP System Overview

There are a variety of EVAP systems in use with different monitoring strategies. it is
essential that the EVAP system be correctly identified before beginning diagnosis. The
Repair Manual is the best source for this infermation. The following information covers
the different systems.

The first system described is the Early Type {Non-Intrusive) EVAP System. Refer to the
Applicable Vehicles chart for applicabilily information.
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Purge Operation

When the engine has reached
predetermined parameters (closed loop,
engine temp. above 125°F, etc.), stored
fuel vapors are purged from the canister
whenever the purge VSV is opened by
the ECM. At the appropriate time, the
ECM will turn on the purge VSV.

Purge ¥aY

Fresh Alr Inkst
The ECM will change the duty ratio cycle Figure 1. Purge Operation

of the purge VSV thus controliing purge
flow volume. Purge flow volume is
determined by manifold pressure and the
duty ratio cycle of the purge VSV,
Atmospheric pressure is allowed into the
canister to ensure that purge fiow is
constantly mainiained whenever purge
vacuum is applied to the canister {see
Figure 1).
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ORVR Operation

During refueling, low pressure above the
diaphragm in the onboard recovery valve
litis allowing fuel vapors into the charcoal
canister. At the same time, the air drain
valve opens and the charcoal absorbs the
fugl vapors {see Figure 2).

Figure 2. ORVYRA Operation

Early Type (Non-Intrusive) EVAP System DTCs

EVAP Monitor Leak Operation P0440
The ECM tests for leaks by measuring
EVAP system pressure in the lines,
charcoal canister, and fuel tank. When
the EVAP pressure is higher or lower than
atmospheric pressure, the ECM
concludes that no leaks are present.
EVAP pressure is measured by the vapor
pressure sensor. If either the tank or
canister purge side is at atmospheric
prassure under specific condilions, the
ECM determines there is a leak.

It DTC P0440 is present, the leak is on
the fuel tank side of the EVAP system.
This also includes the lines between the
fuel tank and part of the canister. When
the Vapor Pressure sensor is measuring
tank pressure, the ECM is ochserving
changes in pressure and comparing tank
pressure to atmospheric pressure. No
difference in pressure indicates a leak.
The ECM may take 20 minutes or more to
complete testing the fuel tank side {see
Figure 3).

Canister Leak Detection P0446

When the ECM switches the vapor
pressure VSV 1o canister side, the ECM
measures canister pressure. A leak on
the canister side can set multiple DTCs
{see Figure 4),

Figura 3. Fue! Tank Side of System

Figure 4. Canister Side of System
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Yapor Purge Flow P0441
The EVAP monitor is designed 1o detect:

» Restricted vapor purge flow when the
purge VSV is open

= inappropriate vapor purge flow when
the purge VSV is closed

Under normal purge conditions, pressure
pulsations generated by the cycling of the | FigureS. Flow During Purge Operation

purge VSV are present in the canister
and detected by the Vapor Prassure
SEnsor.

Three-Way VSV P0446
The thres—way VSV is connected to the Vapor Pressure sensaor, canister, and fuel tank.
This VSV allows the Vapor Pressuré sensor to detect either canister or tank pressure.

There are two modes the ECM can use to determing if the three—way VSV is
maliunctioning. The three-way VSV is judged 10 be normal if thers is pressure difference
between the tank and canister when the three—-way VSV is switched to look at the
charcoal canister and fuel tank side of system.

It there isn't any pressure difference between the fuel fank and canister, the ECM looks
for the following conditions:

»  During purging, pressure pulsations generated by the purge VSV are not present in
the canister as detected by Vapor Pressure sensor, the three—way VSV is judged to
be defective.

= {f there are pressure pulsations detected by the Vapor Pressure sensor present in the
fue! tank, the three—way V3V is judged to be defective.

Late Type {Intrusive) EVAP System QOverview

The Late Type EVAP System, also known as the Intrusive type, was developed (o meet
the very stringent, mandated standard of detecting a hole 0.020 inch (0.5 mmy). This
system uses many of the same components as the early type EVAF system. Purge,
vacuum relief, pressure relief, and ORVR operations are identical to the early type, Refer
to the Applicable Vehicles chart for applicability information.

The following changes were made to the Late Type EVAP Systern:
e Vapor prassure sensor connacted to the fuel tank,
« Bypass VSV in the place of the three way VSV,
« Canister Closed Valve (CCV) on the air inlet line.
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Late Type (Intrusive EVAP System) (Except ECHO)
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Tank Side

The bypass V5V and the fill check valve
assembly isolates the tank pressure side
from the canister side (see Figure 1).

Canister Side

The bypass VSV and the Fill Check valve
also isolate the canister side from the
tank side (see Figure 2).

Exospt RCHO

)
Flgure 1. Fuel Tenk Side of System

Excapt BEOHOG

e

Figure 2. Canister Side of System
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ECHO Late Type (Intrusive EVAP System)

The ECHO uses a Late Type EVAP System butis configured with some small
differences. For the ECHO, the Canister Closed Valve is located directly on the canister.
Additionally, the bypass VSV has been eliminated.
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Late Type (Intrusive) EVAP System Monitor Seguence

The monitoring sequence for leak detection is different from that of the Early Type EVAP
System. The Late Type applies a very small vacuum fo the EVAP system. The ECM then
determines if there is a problem in the system based on the vapor pressure sensor
signal.

Monitor Sequence (Except ECHO)
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ECHO Monitor Sequence
GOV Open s {Jrnein
Closed
Open
Purge 1 f Purge Ciosed | | Open
L iy 5.
Vapor ) ; -
Pressure
Sensor
Signal

_ i
Cold Start ECTAAT Regative Tonk & ceov
Mear Same Temp (J;gﬁ,ﬂ;&; Canisler Tesiing
s Leak Cheok
Monitor Operation
The monitor sequence begins with a cold
engine start. The IAT and ECT sensors
must have approximately the same
temperature reading.
The ECM is constantly monitoring fuel Exnept EGHO

tank pressure. As the temperature of the
fuel increases, pressure slowly rises.

The ECM will purge the charcoal canister
at the appropriate time (see Figure 1).
With bypass VSV closed, pressure will
continue to rise in fuel tank.

Figure 1. Canister Purge

EOHO

Figure 1. Canister Purge

Page 7 of 14
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Purge VSV Operation — P0441

At a predeterminad point, the ECM closes
the CCV and opens the bypass VSV
causing vacuum to increase in the entire
EVAP system.

The ECM continues to operate the purge
YEY until the vacuum is increased 1o a
spacified point at which time the ECM
closes the purge VSV (see Figure 2).

If the vacuum did not increase, or if the
vacuum increased beyoend the specified
lirmit, the ECM judges the purge VSV and
related components io be faully.

Hole Detection P0440 and P0442

The rate of pressure increase as detected
by the vapor pressure signal indicates the
if there is a leak and if it is a large or
small leak.

After purge VSV operation, the purge
VSV is turned off sealing the vacuurm in
the system and the ECM begins to
monitor the pressure increase (see Figure
3). Some increase is normal. A very rapid,
sharp increase in pressure indicates a
leak in the EVAP system and sets the
DTC P0440.

This monitoring method is also able to
distinguish what iz called the small leak
detection. A pressure rise just above
normal indicates a very small hole and
will set the DTC PD442.

Excapl ECHO

Figure 2. Yacuum Application

ECHD

Figure 2. Vacuuwm Applcation

Except ECHO

Figure 3. System Sealed

ECHO

M

Figure 3. System Sealed
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Vent Control, CCV Operation P0446
This stage checks the CCV and vent (air
inlet side) operation. When the vapor
pressure rises o a specified point, the
ECM opens the CCV. Pressure will
increase rapidly because of the air
allowed into the system. No increase or
an increase below specified rate of
pressure increase indicates a restriction
on the aiv inlet side {see Figure 4}.

Bypass V5V Operation P0446

In the next stage, the ECM closes the
bypass VSV, This action blocks air
entering the tank side of the system. The
pressure rise on the fuel tank side is no
longer as great. if there was no change in
pressure, the ECM will conclude the
bypass VSV did not close (see Figure 5).

Except ECHOD

Figure 4. CCY Opens

ECHO

!

Figure 4. COV Dpens

| Except ECHO

§
Figure 5. Bypass VBY Closes
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Diagnostic  This diagnostic process tests the EVAP System. The following diagnostic tips may be
Tips for Late  used in conjunction with the Diagnostic Procedures for EVAP DTCs listed in the Repair
Type EVAP  Manual. They may be used for all Late Type (Intrusive) EVAP Systems and for all EVAP

System  DTCs. Refer to the Applicable Vehicles chart for applicability information.

The EVAP System Pressure Test Kit {P/N 00002-6872A) and the Scan Teol can be used
to diagnose the EVAP System. Measuring EVAP System pressures using the EVAP
System Pressure Tester Gauge and the Scan Tool can aid in the idsntification of leaks in
the system. :
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Disgnostic Process Flow Chart

START

ki

PRELIMINARY CHECK
= Fuel level should be belween

1/4 and 3/4 NG
¢ Visually inspect for presenge  pe————-=¢| DO NOT PROCEED!
of Fuel/Gas Cap
DO HOT TIGHTEN OR REMOVE!?
0].4
k i

SCAN TOOL SETUP

&) Connect Scan Tool to DLCS on vehicle.

B) Go fo the SETUP menu and select UNIT CONVERSION.

C) Under VAPOR PRESSURE, Select ABS for absolute pressure, and mmig for millimeters of mercury,
This is o match the Repair Manual specifications.

&) Go back o FUNCTION SELECT menu and select ENHANCED QOBD 1.

E} Select NORMAL MODE. Then select CURRENT DATA and USER SELECT.

F} Using the arrow key, select VAROR PRESS from the DATA LIST and select YES.

G} Press ENTER. You will now be able o monitor the Vapor Pressure Sensor readling.

]

If vehicle is ECHO, go directly to “ECHO Canister and Tank Leak Check” on page 14.
If vehicle is not ECHO, follow the flow charf below,

b

PRESSURIZE EVAP SYSTEM (System Integrity Check)

This test checks for leaks in the canister and fuel tank sides. The CCV and Alr inlet Lines will be checked

separately

&} Clamp the gir drain hose on the charcoal canister with the supplied hose pliers from the EVAP Sysiem
Pressure Test K.

B) Locate the vapor pressure sensor. if the vapor pressure sensor has two hoses connected to i,
disconnzet the hoge between the air drain hose fitting at the vapor pressure sensor and plug the hose.

C) Connect the pressure supply hose from the Pressure Test it to the Green EVAP System Service Port
located on the EVAP Puige VYBY line In the engine compartment.

D} Using the directions on the inside of the EVAP Sysiem Pressure Test Kit lid, pressurize the EVAP
system. Once pressurized, Wwm off the pump and sea! the system (Pressure Hold Switch $o “Closed”
and Vent Switch to “Closed).

E} After 30 seconds, note the pump pressure gauge reading and the Scan Tool vapor prassure
sensar reading.

F} Compare the readings 10 one of the four conditions listed below and proceed ss direcied.

{Continued on Tollowing page)

Page #1 of 14
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Bagnostic Process Flow CGharl (Continued)

{Continusad from previous page}

¥

¥

¥

Pump pressure
gatge and vapor
pressure above
atmospheric
pressure (above 762
mmig). Mo leal in
canister or tank,

k4

Pump pressure
gauge zere, vapor
prassure above
atmospheric
pressure (above 762
Mgl Leak is on
canisier side of
sysiem.

Vi

Pump pressure
gauge is above
atmospheric
pressure (above
ZEra), Vapony
pressure is at

762 mmHg. Leak is
o the fuel tank side
of sysiem.

¥

Pump pressure
gauge at 2ero,

VAROF pressure is

at 762 mmkg. The
leaki{s) is/are on the
canister and tank
sides oraicakat a
point common o
both sides of system,

7

Remove hose pliers
from the air drain
hose on the charcoal
canister before
procesding with
additional checks.

Remove hose plisrs
from the air drain
hose on the charcoal
canisier befors
proceading with
additional checks.

Remove hose pliers
from the air drain
hose on the charcosl
canister before
proceeding with
additional chechs.

Hemove hose pliers

' from the air drain

hose on the charcoal
canister before
proceeding with
additional checks.

v

¥

ki

Go to CUV/ AIY Inket
Ling Check.

Gio to “Canister Leak
Checl” Diagram on
page 13.

Go 1o “Fuel Tank
Leak Check.”
Diagram on page 13.

Go to “Fus! Tank
Leak Check.”
Diagram on page 13.

the afr inlet line.

GOV and Air Inlet Line Check. (Except ECHO)

A} Disconnect the air inlet line from the charcoal canister.
B) Using the suppiied step-down brass adapter (or equivalent) connect the Pressure Supply Hose (o

) Using the Scan Tool Active Test, furn on the CCV. This will close the COV.
D) Pressurize the line. Once pressurized, turn off the pump and seal the fine (Pressure Hold Swiich o
“Closed” and Yent Switch to “Closed”). Pressure should hold. i not, check CCV and conneclions.
E} Next, using the Scan Tool, urn off the COY. This will open the CCY. The pressure should decrease.
If not, check the CCV and connections.
E} Afler completing the last, reconnect air inlet line to charcoal canister.

Go to “Return Vehicle to Sarvice” on page 14,
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Fuel Tank Leak Check (Execept ECHO)

Disconnect
EVAP Hose Here,

A. Using the supplied brass step-down adapter, disconnect the EVAP hose from

the charcoal canister side as indicated above. Connect Pressure Supply hose
from Pressure Test Kit 1o the EVAP hose and pressurize the fuel tank to

30 mmHg (4 kPa / .58 psi).

Check that the internal pressure of the tank will hold for 1 minute. Check shaded
arsas for leaks {soapy walter can be used for leak detection). If pressure holds, then
perform the Canister Leak Check.

¢, When done, reconnect the EVAP line hose to the chareoal canister.

Canister Leak Check {(Except ECHO)

&,

B.

Connect the Pressure Supply hose from the Pregsure Test Kil to the Green EVAP
System Service Port located on the EVAP Purge VSV line in the engine compartment.
Using the directions on the inside of the EVAP System Pressure Test Kit fid,
pressurize the EVAP system. Once pressurized, turn off the pump and seal the system
{Pressure Hold Switch to "Closed” and Vent Swiich io “Closed”)

With system pressurized at EVAP Service Port, check shaded areas for leaks (soapy
waier can be used for leak detection).

Page 143 cf14
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ECHO Canister and Tank Leak Check

A. Connect the Pressure Supply hose from the Pressure Test Kit to the Gireen EVAP
System Service Port located on the EVAP Purge Y5V line in the engine
compartment.

B. Using the directions on the inside of the EVAP System Pressure Test Kit lid,
pressurize the EVAP system. Once pressurized, turn off the pump and seal the
system {(Pressure Hold Swiich to “Closed” and Vent Swiich to “Closed™)

C. With system pressurized, check shaded areas for leaks {(soapy water can be used
for lezk deteclion).

Feturn Yehicle to Service

A. After performing checks and/or repairs, be sure 1o reconnect all lines and verify
that all plugs and hose pliers used for diagnosis have been removed.

B. For additional diagnostic procedures and information, refer o the appropriate
Fepair Manusal,




