Hybrid Control System

Safety Precaution

Precautions to take before servicing high voltage system

4 DANGER

« Since hybrid vehicles contain a high voltage battery, if the high voltage system or vehicles are handled incorrectly, this might lead to
a serious accidents like electric shock and electric leakage.

* Be sure to shut off the high voltage by removing the safety plug before performing inspection or repairing the high voltage system.
(Refer to "High Voltage Shut-off Procedures")
 The responsible worker keeps the removed safety plug to prevent the plug from being connected by mistake.

» Do not keep any metal objects (watch, ring etc.) while working on the high voltage system, which it can cause serious accidents like
electric shock.

 Before beginning work on the high voltage system, the worker should wear personal protective equipment to prevent safety
accidents.

(Refer to "Personal Protective Equipment")

* Never allow workers who are not wear personal protective equipment to touch the high voltage system. High voltage components
should be covered with an insulation sheet to prevent safety accidents.

+ Use insulation tools when working on the high voltage system.
 Put the removed high voltage components on the insulation mat.

[{] Information
« All the high voltage wiring and connectors are orange.
* A caution label for high voltage is attached to the high voltage components.

* High voltage components :

High Voltage Battery Pack Assembly, Power Relay Assembly (PRA), BMS ECU, Hybrid Power Control Unit (HPCU), Hybrid Drive
Motor, HSG, Electric A/C Compressor, Low DC/DC Converter (LDC), Power Cable, Electric Compressor etc.

A CAUTION

* Inform of danger of high voltage by putting the "high voltage caution" on the vehicle as image below.
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DANGER

High Voltage : Do not touch
during operation.

Person in charge :

Copy this page and put it after folding on the roof of the vehicle in service.

Personal Protective Equipment

Name lllustration Description

Used when inspecting or working on the high voltage
components

[Insulation performance : 1000V / 300A or above]

Insulation glove

Used when inspecting or working on the high voltage
components

Insulation shoes




Insulation clothes

Insulation helmet

Safety glasses

Used in the case below

» During Removal & installation or inspection of the high
voltage battery terminals or wiring, which spark might
happen.

 During working on the high voltage battery pack
assembly.

Face shield

Putting the removed high voltage components on the

Insulation mat insulation mat to prevent safety accidents.

Covering the high voltage components with insulation
sheet to prevent people who don’t wear the personal
protective equipment from safety accidents.

Insulation sheet
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Precautions to take when handling power cable

» Immediately insulate the high voltage terminal after reconnecting the terminal (use insulation tape).
« Tighten the high voltage terminal screw to spec torque.
* Be careful that (+) and (-) terminals do not come in contact when connecting or disconnecting power cable and busbar.

Precautions to take when handling high voltage battery

» When transporting high voltage battery, be sure to keep it flat and leveled. Failure to do so may decrease the battery performance and/or its
life-span.
* High voltage battery"s performance may decrease if it is exposed to high temperature for a lengthy period. As a result, heat-treatment after

painting must not exceed 70°C/ 30 minutes, or 80°C/ 20 minutes.
Precautions in case of fire on high voltage battery system

« If the fire occurs indoor, ventilate the area to let out hydrogen gas.
» ACB fire extinguisher is recommended for putting out the fire. (water may also be used).

Precautions in case of high voltage battery gas or electrolyte leakage



Turn OFF the Start button. Keep the Smart Key at least 2 meters away from the vehicle to prevent unintended engine start.
* Gas is hydrogen and alkaline vapor. If the leakage is indoor, ventilate the area immediately and evacuate to a safe location.

« If the leaked liquid comes in contact with skin, immediately neutralize the affected area with boric acid solution, then clean with tap water or
saline solution.

« If the leaked vapor or liquid gets in the eye, immediately clean the affected eye with water then get medical attention.

« If the gas leakage is caused by high temperature, then do NOT use the battery until the high voltage battery fully cools down to room
temperature.

Precautions when handling the vehicle after an accident

* Be sure to wear insulated gloves (or rubber gloves), protective goggles, insulated suite, and insulated boots.
» Do NOT touch bare cable under any condition.
(Refer to "Precautions when handling power cable")

* In case of vehicle fire, put out the fire with ABC extinguisher. Do NOT use water (usage of large volume of water is okay, but small volume
can worsen the situation).

« If more than half of the vehicle is submerged, then do NOT go near the Safety Switch or other high voltage related components. If such a
component must be accessed, then move the vehicle to the safe location first before handling the component.

» Gas is hydrogen and alkaline vapor. If the leakage is indoor, ventilate the area immediately and evacuate to a safe location.

« If the leaked liquid comes in contact with skin, immediately neutralize the affected area with boric acid solution, then clean with tap water or
saline solution.

* Refer to "High voltage cut-off procedure" if the high voltage needs to be cut off.

Preparations when servicing the accident vehicle

* Be sure to wear insulated gloves (or rubber gloves), protective goggles, insulated suite, and insulated boots.
* Boric Acid Power or Solution

* ABC Extinguisher

* Towel for cleaning electrolyte

« Vinyl tape (for insulating terminal)

» Mega ohm tester (for checking high voltage)

Precautions in case HEV is left unattended for a lengthy period

» Turn OFF the Start button. Keep the Smart Key at least 2 meters away from the vehicle to prevent unintended engine start.

» We recommend that HEV is driven at least 1 time for over 30 minutes every 2 months to protect and manage the high voltage battery
(inquire at relevant team in HMC).

* When inspecting or exchanging the auxiliary battery, check high voltage battery SOC reset related problems.

Hybrid Vehicle Refrigerant Recovery / Charging Precautions

* Since the electric compressor uses high-voltage, you should use POE oil which have high Volumetric Resistivity.
» Do not use the same A/C recovery / charging station as conventional belt-driven compressors.

« If the POE oil of the system gets mixed with PAG oil, then dielectric breakdown due to decreased volumetric Resistivity can occur
and inoperative A/C compressor may result, A/C compressor may not work

Hybrid Control System

High Voltage Shut-off Procedures

* Be sure to read and follow the "General Safety Information and Caution" before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

* Be sure to read and follow the "High Voltage Shut-off Procedures" before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

[{] Information

* High voltage components :
High Voltage Battery Pack Assembly, Power Relay Assembly (PRA), BMS ECU, Hybrid Power Control Unit (HPCU), Hybrid Drive
Motor, HSG, Electric A/C Compressor, Low DC/DC Converter (LDC), Power Cable, Electric Compressor etc.

1. Turn the ignition switch OFF and disconnect the auxiliary 12V battery negative (-) terminal.



2. Remove the safety plug cover (A).

3. Unfasten the hook (A) and then remove the safety plug (C) by pulling the lever (B) to the direction of arrow.

1

4. Wait for more than 5 minutes so that the capacitor in the high voltage system can be fully discharged.

5. Measure the voltage between the inverter terminals to check that the capacitor in the inverter is discharged completely.
(1) Remove air cleaner assembly and air duct.

(Refer to Engine Mechanical System - "Air Cleaner")

(2) Disconnect the inverter power cable (A).

[I] Information

» Disconnect the inverter power cable as the procedures below.




(3) Measure the voltage between the inverter (+) terminal and the inverter (-) terminal.

Less than 30V : High voltage circuit properly shut
More than 30V : Fault on high voltage circuit

Invarter

High Volage Battery Pack

Peower
{+) Cable [+

Power Falay
Assambly (PRA)

* If measured more than 30V, check if the safety plug is removed completely.If measured more than 30V despite the safety plug
is removed, there can be serious problems on the high voltage circuit. In this case, check DTC and never touch the high
voltage system circuits.

Hybrid Control System

High voltage battery system inspection guide

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Carry out a visual inspection to determine whether the vehicle requires general repair or accident repair.

2. For the general repair, perform the repair based on the repair process for that DTC code.

3. For the car accident repair, determine the accident type before repair.

1) Electrical Accidents

— Over-charge/discharge: Displays a battery over voltage (P1B71) code /low voltage (P1B70) code (Refer to the DTC diagnosis guide).
— Short: Displays a high voltage short (P1B77, P1B25) codes (Refer to the DTC diagnosis guide).

2) Fire

Classification

Inspection process

Inspection results

Measures

Fire outside of the high
voltage battery mount

% Example)
Engine fire

—_

. Perform visual inspections (deformation,

corrosion, wire coating, odor, connector).

. Check for main fuse open circuit after

shutting off the high voltage.

. Check the high voltage main relay for signs

of welding.

. Measure the high voltage battery/chassis

insulation resistance.

. Check other parts for failure.
. Check the DTC code in the BMS ECU.

High voltage battery insulation
damaged

Remove the high voltage battery
and repair the insulation
process/coating.

High voltage DTC code
battery not

damaged

If a DTC code occurs, comply
with DTC diagnosis guide and
repair process.

No DTC code and
battery appears
normal

Do not replace the high voltage
battery (if the battery is damaged
and must be disposed of,
perform the high voltage battery
disposal process).

Fire in the high voltage
battery mount

-

. Perform visual inspections (deformation,

corrosion, wire coating, odor, connector).

High voltage battery appears
damaged (heat, soot, etc.)

Remove the service disconnect
plug and perform the salt water
battery disposal process.




% Example)

. Check for visible damage of the high

High voltage bat

tery insulation

Remove the high voltage battery

Trunk fire voltage battery. damaged and repair the coating/insulation.
3. Check the high voltage main relay for signs|High voltage ~ [DTC code If a DTC code occurs, perform
of welding after shutting off the high voltagebattery not the repair process outlined in the
if no visible damage is found in the high damaged DTC diagnosis guide.
voltage battery. _ No DTC code and  |Do not replace the high voltage
4. Measure the high voltage battery/chassis battery appears battery (if the battery is damaged
insulation resistance. normal and must be disposed of,
5. Check other parts for failure. perform the high voltage battery
6. Check the DTC code in the BMS ECU. disposal process).
3) Collision

Classification

Inspection process

Inspection results

Measures

Collision damage to
areas other than the
high voltage battery
mount

% Example)
Front/side collision

. Perform visual inspections (deformation,

corrosion, wire coating, odor, connector).

. Check for main fuse open circuit after

shutting off the high voltage.

. Check the high voltage main relay for signs

of melting.

. Measure the high voltage battery/chassis

insulation resistance.

. Check other components.
. Check the DTC code in the BMS ECU.

High voltage bat

tery insulation

Remove the high voltage battery

damaged and repair the coating/insulation.
High voltage  |DTC code If a DTC code occurs, perform
battery not the repair process outlined in the
damaged DTC diagnosis guide.

No DTC code and
battery appears
normal

Do not replace the high voltage
battery (if the battery is damaged
and must be disposed of,
perform the high voltage battery
disposal process).

Collisions involving the
high voltage battery
mount

% Example)
Rear-end collision

. Perform visual inspections (deformation,

corrosion, wire coating, odor, connector).

. Check for main fuse open circuit after

shutting off the high voltage.

. Check the high voltage main relay for signs

of melting.

. Measure the high voltage battery/chassis

insulation resistance.

. Check other components.
. Check the DTC code in the BMS ECU.

High voltage bat

tery insulation

M Follow the measures outlined
above.

% If the high voltage battery

damaged

High voltage  |DTC code

battery not No DTC code and

damaged battery appears
normal

mount is inaccessible due to
trunk or door damage, bend or
cut the exterior panels without
damaging the high voltage
system and carry out the
inspection and repair process.

4) Submersion

Classification

Inspection process

Inspection results

Measures

High voltage battery not
submerged

-

. Perform a visual inspection (deformation,

corrosion, wire coating, odor, connector).

. Check for main fuse open circuit after

shutting off the high voltage.

. Check the high voltage main relay for signs

of melting.

. Measure the high voltage battery/chassis

insulation resistance.

. Check other components.
. Check the DTC code in the BMS ECU.

High voltage bat

tery insulation

Remove the high voltage battery

damaged and repair the coating/insulation.
High voltage DTC code If a DTC code occurs, perform
battery not the repair process outlined in the
damaged DTC diagnosis guide.

No DTC code and
battery appears
normal

Do not replace the high voltage
battery (if the battery is damaged
and must be disposed of,
perform the high voltage battery
disposal process).

High voltage battery
submerged
[Regardless of water
conditions]

—_

2.

. Check for main fuse open circuit after

shutting off the high voltage.

Check the high voltage main relay for signs
of melting.

. Measure the high voltage battery/chassis

insulation resistance.

. Check the DTC code in the BMS ECU.

of the inspection

Carry out these measures regardless

results

Remove the high voltage battery
and repair the coating/insulation.

Main Fuse Inspection

1. Remove the safety plug lever (A).

2. Remove the safety plug cover (A) and then remove the main fuse (B) by removing the mounting bolts.




3. Measure the resistance of main fuse.

Specification:1 Q or less Q [20°C(68°F]

4. If the measured resistance is not within the specification, replace the main fuse.

Checking for Welding in the High Voltage Main Relay

In order to safely remove the battery pack assembly, you must first inspect the high voltage main relay for signs of weld damage.
You can use Gloval Diagnostic System (GDS) service data to detect weld damage in the high voltage main relay.

[Using GDS service data to check for main relay weld damage]

1. Connect the GDS to the self-diagnosis connector (DLC).

2. Turn on the ignition.

3. Check the BMS weld damage state in the GDS service data.

Current Data ENElElE]
' Sensor Name Value .Unit -
| ¥ State of Charge of Battery(BMS) 235 %
J Awvailable Charge Power 5400 EW
| ¥ Awailable Discharge Power G8.00 "KW
| & Battery C Voltage a4 vV
| Battery DC Current 28 A
| BMS Main Relay ON Status YES - &
| BMS Controllable State YES - E|
|7 BMS Warnin NO -
i ok BMS Weld Flag NO -
I' BMS Weld Flag NO - |
[ vercharge Frotection Flag RO -
| BMS Service Lamp NO -
ii | BMS Standard Charge Mode NO -

| ) Battery Max Temperature
| £ Battery Min Temperature
| ) Battery Module 1 Temperature
| Battery Module 2 Temperature
| Battery Module 3 Temperature
| Battery Module 4 Temperature
| C Battery Module 5 Temperature
| ] Battery Inlet Temperature

BELEELELLEEE
Soaooonna

[Using a Multimeter to measure weld damage]

* Be sure to read and follow the "General Safety Information and Caution" before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.



1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the inlet duct.
(Refer to Hybrid Control System - "Cooling Duct")

5. Remove the high voltage battery rear cover.
(Refer to High Voltage Battery System - "Case")

6. Disconnect the high voltage (-) connector (A) and high voltage (+) connector (B).

7. Measure the high voltage main relay resistance and check for signs of weld damage.
Specification:~ Q [20°C (68°F)]

'.
R ()

o
-

High Voltage {+) Lina

Isolation Resistance Inpection

The high voltage isolation used in hybrid systems can be checked using GDS service data or by measuring it directly.
[Using GDS service data to check isolation resistance]
1. Connect the GDS to the self-diagnosis connector (DLC).

2. Turn on the ignition.

3. Check the isolation resistance in the GDS service data.

Normal insulation resistance range:Around 1.0 MQ




Current Data

mmwmmm-

| Sensor Name Value Unit
¥ State of Charge of Battery{BMS) 39.0 %
4 Battery DC Voltage 2629 Vv
& Battery DC Current 2.0 A
¥ Available Charge Power 45,00 "KW
¥ Available Dizcharge Fower . . 49.21 "KW
¥ Inverter Capacitor Yoltage 265 V
El=zolation Rezistance 1000 | kOhm
I MCU Ready YES - =
I MCU Main Relay Off Request NO -
[ MCU Controllable YES -
U MCIMGCU)Y Ready YES -
| MCU(GCU) Main Relay Off Request NO - E
U MCU(GCU) Controllable YES -
I HCU Ready YES -
THCU Engine Start Signal NO -
! Drive Motor Speed 0 RPM
Actual Generator(HSG) Speed 0 RPM
! Battery Cell Voltage 1 3.64 WV
[ Battery Cell Voltage 2 364 WV
! Battery Cell Voltage 3 364 WV
[ Battery Cell Voltage 4 364 WV
Battery Cell Voltage 5 364 V
| Battery Cell Voltage 6 364 WV i

[Measuring isolation resistance using an insulation tester (MQ tester)]

* Be sure to read and follow the "General Safety Information and Caution" before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage circuit.
(Refer to Hybrid Control System - "High Voltage Shut-off Procedures")

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the inlet cooling duct.
(Refer to High Voltage Battery Cooling System - "Cooling Duct")

5. Remove the high voltage battery rear cover.
(Refer to High Voltage Battery System - "Case")

6. Connect the insulation tester (-) terminal (A) to the battery system case (or ground).

7. Connect the insulation tester (+) terminal to the high voltage battery (+) and (-). Measure the resistance.
[Measure the isolation resistance on the power relay assembly high voltage power terminal (+)]
(1) Connect the insulation tester (+) terminal to the (+) PRA high voltage power terminal (A).

(2) Supply 500V through the insulation tester and wait one minute to measure the stable resistance.

(3) Check the isolation resistance.
Normal insulation resistance range :Above 1.0 MQ [20°C (68°F)]




5 "y
High Vodtaps Balery System Assembly

[Measure the isolation resistance on the power relay assembly high voltage power terminal (-)]
(1) Connect the insulation tester (+) terminal to the (-) PRA high voltage power terminal (B).

(2) Supply 500V through the insulation tester and wait one minute to measure the stable resistance.

(3) Check the isolation resistance.
Normal insulation resistance range :Above 1.0 MQ [20°C (68°F)]

b A
High Vioitage Batiery System Assembly

[Measure the isolation resistance on the power relay assembly inverter power terminal (+)]

[{] Information

» When measuring the insulated resistance on each PRA inverter, use a contact pin to prevent damage on the connector and for
more accurate measurement.



'l Fl r
[ o~ Sy
I [ W
Iy Py W
d r /.-:_':-" / i P
I S g s /)
& [ A A
§ P Y o
g VY S g
& F F: /
YAV A Y 4
;v F f-:r ri
L $ &
}3 .ra?‘#
;;9’
&
1_-&‘

(1) Connect the insulation tester (+) terminal to the (+) PRA inverter power terminal (A).
(2) Supply 500V through the insulation tester and wait one minute to measure the stable resistance.

(3) Check the isolation resistance.

Normal insulation resistance range :Above 1.0 MQ [20°C (68°F)]

. vy
High VioRage Battery System Assemily

[Measure the isolation resistance on the power relay assembly inverter power terminal (-)]

[I] Information

» When measuring the insulated resistance on each PRA inverter, use a contact pin to prevent damage on the connector and for
more accurate measurement.
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(1) Connect the insulation tester (+) terminal to the (-) PRA inverter power terminal (B).

(2) Supply 500V through the insulation tester and wait one minute to measure the stable resistance.



(3) Check the isolation resistance.

Normal insulation resistance range :Above 1.0 MQ [20°C (68°F)]

Handling Guide for Storing, Transporting, and Disposing of High Voltage Battery Systems

1. High voltage battery system handling process



Visual inspection of
the parts removed

'

Deformation or
damage occurs

Yes [ Carry out disposal by

submersion in
salt water

Smoke/fire
OCCUrs

Classify external |
damage

v

Check for voltage, temperature or isolation
resistance failure, short circuit,
or electrolyte leakage

!

Abnormality occurs

r:';iﬂ“?:fdb';:zﬂ';i Handle abnormal item
A/ ne%,., it | {Refer to "Defective high voltage battery system
pﬂck?ng handling / Inspection” in next pages)

Y

Part transported to
collectors/disposers

-:'/Fiecarcle battery assembly

2. Defective high voltage battery system handling / Inspection

Classification Item Measures
Storage  Remove the service disconnect and store the battery under the same conditions as a new battery.

Transport Minimize impacts and ensure the battery does not come in contact with other parts.
'Transport the battery to the designated disposer

1. Voltage check(using a digital multimeter)
(1) Measure the voltage between the service disconnect plug upper (+) terminal and [High voltage

battery — PRA] connecting cable (-) terminal.

— Specification: About 150 V
(2) Measure the voltage between the service disconnect plug lower (-) terminal and [High voltage

battery — PRA] connecting cable (+) terminal.

— Specification: About 120 V
» Measures: If abnormal, submerse the battery in salt water immediately to prevent fire.
2. Temperature check(using a non-contact thermometer)

(1) Check the temperature of battery case.
(2) Check for temperature changes by measuring the temperature again after 30 minutes.

» Criteria: The change should be 3 °C or less and the temperature should be below 35 °C.

Undamaged Battery
Disposal

Damaged Common Inspection
battery method

» Measures
— If the temperature is higher than 35°C, place the battery in a cool, dry place and wait for the

battery temperature to return to 35°C.
— If the temperature change is more than 3°C and it continues to rise, submerse the battery in

salt water immediately.




If the temperature continues to rise when measuring it at 30 minute intervals, submerse the
battery in salt water immediately.

3. Isolation resistance check(using a MQ tester)
(1) Measure the isolation resistance between the power relay terminal (+) and the battery pack
cover.
(2) Measure the isolation resistance between the power relay terminal (-) and the battery pack
cover.

» Criteria: 5MQ or less (at 500V)
» Measures: Insulate the battery using insulating materials.
(Refer to "Take insulation actions for parts that may short circuit.)
4. Take insulation actions for parts that may short circuit(Visual inspection)
(1) High voltage battery — PRA cable terminal
(2) BMS voltage sensing connector
» Insulation actions
— Use the insulation tape or rubber cap to prevent short circuit to the battery pack, cells, modules.
— Fix the connector terminal to prevent wiring from moving.
5. Electrolyte leakage check
— Check for odors within 30cm of the battery pack (electrolyte odors like chemicals or acryl).
» Measures: Submerse the battery in salt water immediately if a smell is detected.

Damaged
battery

Remove the service disconnect plug and store the battery under the same conditions as a new

Damaged Storage battery.
bat::gjﬁ:?(;k Transport [Minimize impacts and ensure the battery does not come in contact with other parts.
normal Disposal Transport the battery to the designated disposer; discharge it by submersing it completely in salt water
P and carry out the disposal procedure.
Remove the service disconnect plug; insulate all exposed terminals; place the battery in a cool, dry
place away from volatile or combustible substances; use insulating materials (insulation tape, rubber
Damaged Storage  [caps, etc.) or vinyl to wrap the battery; use anti-shock materials inside the box.
battery check » Insulation action: Refer to "Take insulation actions for parts that may short circuit.
results: » Packing: Abnormal battery must be packed as same as a new battery.
abnormal Transport [Minimize impacts and ensure the battery does not come in contact with other parts.
Disposal Transport the battery to the designated disposer; discharge it by submersing it completely in salt water

and carry out the disposal procedure.

Voltage Check

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Measure the voltage between the service disconnect plug upper (+) terminal and [High voltage battery —PRA] connecting cable (-) terminal.
— Specification: About 150 V

2. Measure the voltage between the service disconnect plug lower (-) terminal and [High voltage battery —PRA] connecting cable (+) terminal.
— Specification: About 120 V



.
[High voltage relay connecting cable]

About 150V

[Service disconnect plug]

High voltage battery pack

High voltage relay
connecting cable side

About 120V

Take insulation actions for parts that may short circuit

1. High voltage battery — PRA cable terminal

{-) terminal

(+) terminal

[Before insulation]

=

Service
disconnect plug side

[After insulation]

— Place the insulation tape or rubber cap around the (+), (-) cable terminal to prevent short circuit to the battery pack.

— Secure the cable to the battery pack case with the insulation tape to prevent cables from moving.

2. BMS voltage sensing connector



» Insulation actions
— Place the insulation tape or rubber cap around connectors to prevent short circuit to the battery cells, modules.
— Secure the wiring to the battery pack case with the insulation tape to prevent wiring from moving.

Discharging high voltage batteries

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

High voltage batteries can cause electric shocks or other injuries. If the following symptoms are detected in a high voltage battery, discharge it
as soon as possible by submersing it in salt water.

— There are traces of fire or smoke.
— The voltage of the battery is abnormally high (302 V or higher).
— The temperature of the high voltage battery continues to rises abnormally.
— It smells like chemicals or acryl, which suggests electrolyte leakage.
[Discharging a battery by submersing it in salt water]
1. Pour about 53 gallons (200 liters) water into a plastic container (Ex. Poly Propylene) that cans submerge the whole battery.

2. Add 238 pounds of salt to the water. Stir the water until the salt dissolves into the solution.

[{] Information

* [The amount of salt] = 0.538 * [The amount of water that a battery can be fully immersed]

3. Use a lift jack to submerge the high voltage battery in the salt water.

4. Leave the battery in the salt water for 12 hours before taking it out a drying it thoroughly.

» The battery should be dried in a ventilated shade to avoid direct sunlight, snow and rain.




» Put only one high voltage battery in a single salt water tank.
« If you discharge more than one battery, put in the battery after discharging the previous battery completely to ensure safety.

« If not, unexpected accidents such as burns may occur by exothermic reaction.

Hybrid Control System

Procedure for entering engine forced activation mode

If the engine needs to be running constantly while the vehicle is stopped to inspect emission gas or perform maintenance on the vehicle, follow

below procedure to enter engine forced activation mode.

1. Place the shift lever in P range while the vehicle is stopped. Engage the parking brake. Then follow below procedure and enter engine
forced activation mode.

[I] Information

 Below procedure [(1) - (5)] for engine forced activation mode must be completed within 60 sec. In case the procedure is not
completed within the time, the process is reset and you must start again from step (1).

1) Do NOT press on the brake pedal and press the Engine Start/Stop button 2 times to enter IG ON mode.

2) Place the shift lever in P range and then press the accel pedal 2 times.

(

(

(3) Place the shift lever in N range and then press the accel pedal 2 times.
(4) Place the shift lever in P range and then press the accel pedal 2 times.
(

5) Press on the brake pedal and press the Engine Start/Stop button to start the engine, and maintain idling.

E[] Information
» Engine will continue to remain idling and engine forced activation mode is maintained even if the gear is shifted to different range.

2. "READY" lamp blinks in the Cluster when the vehicle is in engine forced activation mode. Check that the "READY" lamp is blinking to ensure
that engine forced activation mode is entered correcily.

[{] Information
* "READY" lamp will continue to blink until engine forced activation mode is cancelled. "READY" lamp will stop blinking when the
forced activation mode is cancelled.

3. Engine forced activation mode can be cancelled by pressing the Engine Start/Stop button and switching to IG OFF mode.

Hybrid Control System

Basic Troubleshooting

Basic Inspection Procedure

Measuring Condition of Electronic Parts" Resistance

The measured resistance at high temperature after vehicle running may be high or low. So all resistance must be measured at ambient
temperature (20°C, 68°F), unless stated otherwise.

» The measured resistance in except for ambient temperature (20°C, 68°F) is reference value.

Intermittent Problem Inspection Procedure

Sometimes the most difficult case in troubleshooting is when a problem symptom occurs but does not occur again during testing. An example
would be if a problem appears only when the vehicle is cold but has not appeared when warm. In this case, the technician should thoroughly
make out a "Customer Problem Analysis Sheet" and recreate (simulate) the environment and condition which occurred when the vehicle was

having the issue.

1. Clear Diagnostic Trouble Code (DTC).

2. Inspect connector connection, and check terminal for poor connections, loose wires, bent, broken or corroded pins, and then verify that the
connectors are always securely fastened.



3. Slightly shake the connector and wiring harness vertically and horizontally.
4. Repair or replace the component that has a problem.
5. Verify that the problem has disappeared with the road test.

e Simulating Vibration
a. Sensors and Actuators
: Slightly vibrate sensors, actuators or relays with finger.

« Strong vibration may break sensors, actuators or relays

b. Connectors and Harness
: Lightly shake the connector and wiring harness vertically and then horizontally.
e Simulating Heat
a. Heat components suspected of causing the malfunction with a hair dryer or other heat source.

* DO NOT heat components to the point where they may be damaged.
* DO NOT heat the ECM directly.

e Simulating Water Sprinkling
a. Sprinkle water onto vehicle to simulate a rainy day or a high humidity condition.

* DO NOT sprinkle water directly into the engine compartment or electronic components.

e Simulating Electrical Load
a. Turn on all electrical systems to simulate excessive electrical loads (Radios, fans, lights, rear window defogger, etc.).

Connector Inspection Procedure

1. Handling of Connector
a. Never pull on the wiring harness when disconnecting connectors.



b. When removing the connector with a lock, press or pull locking lever.

c. Listen for a click when locking connectors. This sound indicates that they are securely locked.

"CLICK”

d. When a tester is used to check for continuity, or to measure voltage, always insert tester probe from wire harness side.

e. Check waterproof connector terminals from the connector side. Waterproof connectors cannot be accessed from harness side.



» Use a fine wire to prevent damage to the terminal.
» Do not damage the terminal when inserting the tester lead.

2. Checking Point for Connector
a. While the connector is connected:
Hold the connector, check connecting condition and locking efficiency.
b. When the connector is disconnected:
Check missed terminal, crimped terminal or broken core wire by slightly pulling the wire harness.
Visually check for rust, contamination, deformation and bend.
c. Check terminal tightening condition:
Insert a spare male terminal into a female terminal, and then check terminal tightening conditions.
d. Pull lightly on individual wires to ensure that each wire is secured in the terminal.

3. Repair Method of Connector Terminal
a. Clean the contact points using air gun and/or shop rag.

* Never use sand paper when polishing the contact points, otherwise the contact point may be damaged.

b. In case of abnormal contact pressure, replace the female terminal.

Wire Harness Inspection Procedure

1. Before removing the wire harness, check the wire harness position and crimping in order to restore it correctly.
. Check whether the wire harness is twisted, pulled or loosened.

. Check whether the temperature of the wire harness is abnormally high.

. Check whether the wire harness is rotating, moving or vibrating against the sharp edge of a part.

. Check the connection between the wire harness and any installed part.

o O A WN

. If the covering of wire harness is damaged; secure, repair or replace the harness.

Electrical Circuit Inspection Procedure

e Check Open Circuit

1. Procedures for Open Circuit
« Continuity Check
* Voltage Check



If an open circuit occurs (as seen in [FIG. 1]), it can be found by performing Step 2 (Continuity Check Method) or Step 3 (Voltage Check
Method) as shown below.
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2. Continuity Check Method

* When measuring for resistance, lightly shake the wire harness above and below or from side to side.

Specification (Resistance)
1Q or less — Normal Circuit
1MQ or Higher — Open Circuit

a. Disconnect connectors (A), (C) and measure resistance between connector (A) and (C) as shown in [FIG. 2].

In [FIG.2.] the measured resistance of line 1 and 2 is higher than 1kQ and below 1 Q respectively. Specifically the open circuit is line 1
(Line 2 is normal). To find exact break point, check sub line of line 1 as described in next step.

:

b. Disconnect connector (B), and measure for resistance between connector (C) and (B1) and between (B2) and (A) as shown in [FIG. 3].

In this case the measured resistance between connector (C) and (B1) is higher than 1MQ and the open circuit is between terminal 1 of
connector (C) and terminal 1 of connector (B1).

3. Voltage Check Method

a. With each connector still connected, measure the voltage between the chassis ground and terminal 1 of each connectors (A), (B) and
(C) as shown in [FIG. 4].

The measured voltage of each connector is 5V, 5V and OV respectively. So the open circuit is between connector (C) and (B).
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e Check Short Circuit

1. Test Method for Short to Ground Circuit
* Continuity Check with Chassis Ground

If short to ground circuit occurs as shown in [FIG. 5], the broken point can be found by performing Step 2 (Continuity Check Method with
Chassis Ground) as shown below.

SENSOR
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2. Continuity Check Method (with Chassis Ground)

« Lightly shake the wire harness above and below, or from side to side when measuring the resistance.

Specification (Resistance)
1Q or less — Short to Ground Circuit
1MQ or Higher — Normal Circuit
a. Disconnect connectors (A), (C) and measure for resistance between connector (A) and Chassis Ground as shown in [FIG. 6].

The measured resistance of line 1 and 2 in this example is below 1 Q and higher than 1MQ respectively. Specifically the short to ground
circuit is line 1 (Line 2 is normal). To find exact broken point, check the sub line of line 1 as described in the following step.

b. Disconnect connector (B), and measure the resistance between connector (A) and chassis ground, and between (B1) and chassis
ground as shown in [FIG. 7].
The measured resistance between connector (B1) and chassis ground is 1Q or less. The short to ground circuit is between terminal 1 of
connector (C) and terminal 1 of connector (B1).
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Hybrid Control System

Personal Protective Equipment

Name Illustration

Insulation glove %

Insulation shoes

Insulation clothes

Insulation helmet @

Safety glasses

Face shield %

Description

Used when inspecting or working on the high voltage
components

[Insulation performance : 1000V / 300A or above]

Used when inspecting or working on the high voltage
components

Used in the case below

» During Removal & installation or inspection of the high
voltage battery terminals or wiring, which spark might
happen.

« During working on the high voltage battery pack
assembly.

Insulation mat

Putting the removed high voltage components on the
insulation mat to prevent safety accidents.



Insulation sheet

Covering the high voltage components with insulation
sheet to prevent people who don’t wear the personal
protective equipment from safety accidents.

Hybrid Control System

Hybrid Electric Vehicle (HEV)

The Hybrid Electric Vehicle (HEV) uses hybrid power source (Engine, Electric motor), so its fuel efficiency is relatively high and exhaust
emission is very small compared to the traditional vehicle which uses only engine as power source. It consists of the engine, motor, high voltage

battery and control modules.

In Electric Vehicle (EV) mode, the HEV is driven by only the electric motor, but engine supports the motor in case the vehicle needs more power

(HEV Mode).

The electric motor not only drives the vehicle but also generates electric energy during regenerative braking for charging the high voltage

battery.

[HEV Operation Mode and Power Flow]

EV Mode

HEW Mode

Regenerative
Brake Systam

Raegenerative
Brake System

Regenerative Braking

Engine Start during EV Mode

High Vollage
Battary

Regenarative
Braks Sysiam

LoC

Hybirid Drive

Tranzag

Ragenaralive
Braks System

e Electric Path

s Mechanical Path



[Warning Lamp]
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Items Description Related Control Module
1. MIL Lamp * Lamp ON : Engine Management System (EMS) fault ECM, TCM, OPU, HCU, MCU,
BMS, AAF
T
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2. Service Lamp

* Lamp ON : Hybrid related system fault

HCU, MCU, BMS, LDC, OPU

3. READY Lamp

* After ignition START

—Lamp ON : HEV in normal condition is ready to drive (Engine may or may not
start)

—Lamp OFF : HEV is not ready to drive

* During driving

—Lamp ON : HEV is ready to drive

— Lamp Blinking : HEV in faulty condition (HEV in limited operating mode)
—Lamp OFF : HEV is not ready to drive

HCU

4. EV MODE Lamp

EV

MODE

* Lamp ON : EV mode (Electric motor only)
* Lamp OFF : HEV mode (Engine running)

HCU

Hybrid Control System

Components




1. Engine
2. Hybrid Drive Motor

3. HSG (Hybrid Starter Generator)

Hybrid Control System

4. Transaxle
5. High Voltage Battery System
6. Power Cable

Specifications

Hybrid Control System

Brake Switch
> Type: ON/OFF Switch
D> Specification

Item Brake PedalRelease Brake PedalPush
Switch 1 Max. 0.5V Battery Voltage
) IG OFF Max. 50mV
Switch 2
IG ON Battery Voltage | Max. 0.5V
Items Specification
Gap [mm (in)] 1.0 -2.0 (0.039 - 0.079)
DC Fuse
D> Specification
Item Specification

Rated Current (A)

30

High Voltage Battery System

Battery Pack Assembly

> Type: LiPB (Lithium ion Polymer Battery), Pouch type



D> Specification
[General Specification]

Item Specification

Remarks

Number of Cells 16 Cells x 4 Modules

1Cells =3.75V

Rated Voltage (V) 240 Terminal voltage at Rated 1C discharge, SOC 55%, 20°C (68°F)
Nominal Capacity (Ah) 6.5 [Beginning of life, 20°C (68°F)]
Rated Energy (Wh) 1,560 Rated Voltage x Nominal Capacity

[Operational Specification]

Item

Specification

Discharge Power (kW) Max. 42
Charge Power (kW) Max. 39
. 160 - 275
Operation Voltage (V) [2.5V < Cell Voltage < 4.3V]
Operation Current (A) -250 - 250

Power Relay Assembly (PRA)
D> Specification

Item Specification
Rated Voltage (V) 450
Rated Current (A) 80

High Voltage Battery Control System

Safety Plug
D> Specification

Item Specification
Rated Voltage (V) 400
Rated Current (A) 80
Fuse Rated Current (A) 125
Rated Current x 110% Min. 4 hr
. . Rated Current x 200% 5-100 sec
FuseMeltingTime
Rated Current x 300% 0.5-15sec
Rated Current x 500% Max. 1 sec

Main Relay
D> Specification

Item Specification
Rated Volt \Y 4
Contact ated Voltage (V) 50
Rated Current (A) 80
Coi Operating Voltage (V) 12
Resistance (Q) 29.7 - 36.3[20°C (68°F)]
Pre-Charge Relay
D> Specification
Item Specification
Rated Volt \Y 4
Contact ated Voltage (V) 50
Rated Current (A) 20
Coi Operating Voltage (V) 12
Resistance (Q) 59.4 - 72.6[20°C (68°F)]
Pre-Charge Resistor
D> Specification
Item Specification

Resistance (Q)

40 [20°C (68°F)]

Rated Current (A)

40

Battery Current Sensor
D> Specification

Current (A)

Output Voltage (V)




-300(Charge) 0.5
0 25
+300(Discharge) 4.5
Battery Temperature Sensor (HEV)
> Type: Thermisor type
D> Specification
[Air Inlet]
Temperature Resistance (kQ)
°C °F
-50 -58 314.9 - 344.6
-40 -40 181.1-196.0
-30 -22 107.5-115.2
-20 -4 65.82 - 69.77
-10 14 41.43 - 43.52
0 32 26.74 - 27.83
10 50 17.67 - 18.25
20 68 11.94 -12.24
30 86 8.214 - 8.411
40 104 5.738 -5.918
50 122 4.082 - 4.239
60 140 2.954 - 3.087
70 158 2.172-2.284
80 176 1.621-1.715
90 194 1.227 - 1.305
100 212 0.941 - 1.006
110 230 0.731-0.785
400
F 00
a
g 200
3
100
Flsu 40 0 20 40 @0 BO 100 {C)
.53 -4 32 B8 104 140 176 212 ['F)
Temperzture
[Cell]
Temperature Resistance (kQ)
°C °F
-50 -58 351.1-385.0
-40 -40 196.6 - 213.1
-30 -22 114.4 -122.7
-20 -4 68.94 - 73.15
-10 14 42.59 - 44.76
0 32 27.14 - 28.27
10 50 17.78 - 18.36
20 68 11.96 - 12.25
30 86 8.202 - 8.399
40 104 5.721 - 5.901
50 122 4.069 - 4.226
60 140 2.945 - 3.078
70 158 2.169 - 2.280
80 176 1.622-1.715
90 194 1.228 - 1.306
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Temperature

Auxiliary Battery Temperature Sensor

> Type: Thermisor type
D> Specification

Temperature Resistance (kQ)
°C °F
-20 -4 251.7-291.9
0 32 90.1 -100.2
25 77 29.10 - 30.90
50 122 10.41-11.51
80 176 3.56 - 4.11

High Voltage Battery Cooling System

Cooling Fan
D> Specification

Duty (%) Fan Speed (rpm)
10 500
20 1000
30 1300
40 1600
50 1900
60 2200
70 2500
80 2800

90(Max.) 3100

95(Max.) 3850

Low Voltage DC/DC Converter (LDC)

D> Specification

Item

Specification

Input Voltage (V) 200 - 310
Output Voltage (V) 12.8-14.7
Rated Power (kW) 1.8

Cooling Method

Water-cooled

Tightening Torques

Hybrid Control System

Item kgf.m N.m Ib-ft
HPCU installation bolt 20-3.0 19.6-29.4 14.5-21.7
High Voltage Battery System

Item kgf.m N.m Ib-ft
High voltage battery pack assembly installation bolt 8.0-12.0 78.5-117.7 57.9-86.8
High voltage battery front cover installation bolt / nut 08-1.2 7.8-11.8 5.8-8.7
High voltage battery rear cover installation bolt 08-12 7.8-11.8 5.8-8.7
High voltage power cable terminal tightening nut 0.8-1.2 7.8-11.8 58-8.7
Power relay assembly installation nut 0.8-1.2 7.8-11.8 58-8.7




High Voltage Battery Control System

Item kgf.m N.m Ib-ft
BMS ECU installation nut 0.8-1.2 7.8-11.8 5.8-87
High Voltage Battery Cooling System

Item kgf.m N.m Ib-ft
Cooling fan installation nut 0.8-1.2 7.8-11.8 5.8-8.7
Cooling fan bracket installation nut 0.8-1.2 7.8-11.8 5.8-8.7
Inlet cooling duct installation nut 0.8-1.2 7.8-11.8 5.8-8.7
Outlet cooling duct installation nut 0.8-1.2 7.8-11.8 5.8-8.7
Low Voltage DC/DC Converter (LDC)

Item kgf.m N.m Ib-ft
LDC ground tightening bolt 1.1-1.4 10.8-13.7 7.9-10.1
LDC power outlet cable tightening bolt 1.1-14 10.8-13.7 7.9-10.1

Hybrid Control System

Description

The HCU (Hybrid Control Unit) controls whole hybrid systems and is connected with each control modules (ECM, TCM, MCU, BMS ECU efc.)

by CAN interface. In addition this system uses the brake switch and Clutch Pressure Sensor (CPS) signals for controlling the hybrid system.

NOTICE

» CAN interface is divided into hybrid and chassis CAN lines.



| ECM | | AHB |
. TcMm | | wvess |
A ',
/| \, | BMSECU | | AAF |
/ Y
/ N MCU | [ TtPMS |
$ CAN )
\ /] LDC | [ wmpps |
' Iy
\| |/ " Custer | | Esc |
HCU
| oPU | | smscm |
| EWP | | Fatc |
-« Brake Switch signal
< Clutch Pressure Sensor (CPS) signal
) NOTE
* HCU : Hybrid Control Unit * VESS : Virtual Engine Sound System (if equipped)
* ECM : Engine Control Module * AAF: Active Air Flap
* TCM : Transaxle Control Module * AHB: Active Hydraulic Booster
« BMS ECU : Battery Management System ECU  » TPMS: Tire Pressure Monitoring System
* MCU : Motor Control Unit + MDPS: Motor Driven Power Steering
+ LDC : Low Voltage DC / DC Converter + ESC: Electronic Stability Control
+ OPU : Cil Pump Unit + SASCM: Supplement Restraints System Control Module
+* EWP: Electric Water Pump = FATC: Full Automatic Temperature Control

The HCU controls power & torque distribution of the engine and motor, regenerative brake, and fail-safe mode based on the vehicle information,
driver’s demand, engine information and high voltage battery information.



HCU

Engine Torque
Vehicle Information  mes) ECM
* Power/Torque Distribution Control
{Engine, Maotor)
Driver's Demand =)
Engine Speed
* Regenerative Brake Control TCM
Engine Information weh
* HEV system Fail - Safe Contral Motor Torgque
Battery Information =) MCU

[HCU Main Functionalities]

Item

Functionality

Demand Torque Determination

* Driver Creep Demand Torque Calculation
« Driver Acceleration/Deceleration Torque Calculation
* Driver Total Demand Torque Calculation

Regeneration Brake Control

» Regeneration Brake Demand Torque Control
» Regeneration Brake Estimated Torque Calculation

EV/HEV Mode Determination

* Engine Crank Condition Determination
» Engine Target Operating Status Determination

Battery SOC Balancing

* Electric Power Limitation
» Charge/Discharge Power Determination
* Auxiliary System Power Limitation and Compensation

Engine Operating Point Determination

» Engine Target Speed Determination in Idle Load

» Engine Target Torque Determination in Part Load

» Engine Target Torque Determination in Full Load

» Engine Target Torque Determination in Engine Stop or Passive Run

Idle/Racing Charge Control

« Idle Charge Control
» Racing Charge Control

Engine Start/Stop Control

» Crank Method Selection

» Speed Control for Cranking Engine

* Fuel Injection Control

» Engine Stop Control

» Engine Firing Complete Determination

Engine Clutch Engage/Slip/Release Control

» Synch Engage Control

» Launch Engage Control

» Engine Brake Engage Control
* Engage in Shift

* Release Control

Torque Coordination Control

* Engine Torque Determination in Transient State
» Motor Torque Determination in Transient State
» Generator Torque Determination in Transient State

Torque Invention Control

» Torque Increase/Decrease Determination

Anti-Shock Control

 Parabolic Torque Restriction
« Shift Assist Control

 Engine Clutch Slip Control

* Anti-jerk Control

System Limit Control

« Battery Charge/Discharge Limit Control




» Engine, Hybrid Drive Motor, HSG Torque Limit Control

Torque Monitoring

» Hybrid powertrain torque monitoring

Fail-Safe

* Hybrid control system fail-safe control

Auxiliary System Control

* Electric Oil Pump Control

« Variable Voltage Control of Low Voltage DC/DC
* A/C & Heater Control

* Brake Boost Control

* Cluster Display
Hybrid Control System
Specifications
Brake Switch
> Type: ON/OFF Switch
D> Specification
Item Brake PedalRelease Brake PedalPush
Switch 1 Max. 0.5V Battery Voltage
) IG OFF Max. 50mV
Switch 2
IG ON Battery Voltage | Max. 0.5V
Items Specification
Gap [mm (in)] 1.0-2.0(0.039 - 0.079)

DC Fuse
D> Specification

Item Specification

Rated Current (A)

30

Hybrid Control System

Component Location



1. HPCU(Hybrid Power Control Unit) 3. Brake Switch
2. HCU(Hybrid Control Unit) 4.DC Fuse

* HPCU includes the HCU (Hybrid Control Unit), Inverters (for Drive Motor, HSG and Electric A/C Compressor), MCU (Motor Control
Unit) and LDC (Low DC / DC Converter).

* For the location of the other control modules, refer to the relevant group.

1. HPCU(Hybrid Power Control Unit) 3. Brake Switch
2. HCU(Hybrid Control Unit)




4. DC Fuse

Hybrid Control System

Description

The Hybrid Power Control Unit (HPCU) is an integrated power conversion unit which consists of the two inverters, LDC, and HCU.

Hybrid Control System

Components




1. Hybrid Control Unit(HCU) 5. Connector (<~ Motor)

2. Inverter 6. Connector (« HSG)
3. Low DC/DC Converter (LDC) 7. Low Voltage Power Outlet Terminal
4. Connector (« High Voltage Battery) 8. DC Fuse
Hybrid Control System
Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

* Be sure to shut off the high voltage before doing any work related with the high voltage system(Refer to "High Voltage Shut-off
Procedure"). Failure to follow the safety instructions may result in serious electrical injuries.

Hybrid Power Control Unit (HPCU)
1. Shut off the high voltage circuit.
(Refer to Hybrid Control System - “High Voltage Shutoff Procedure”)

2. Remove the air cleaner assembly and air duct.
(Refer to Engine Mechanical System - "Air Cleaner")

3. Remove the ECM & TCM bracket assembly.
(Refer to Engine Control/Fuel System - "Engine Control Module")

4. Drain the coolant of hybrid motor cooling system.
(Refer to Hybrid Motor Cooling System - "Coolant")

5. Remove the HPCU protector (A) after loosening the mounting bolts.



[{] Information
* Remove the inverter power cale in the follwing order.

8. Disconnect the HCU & inverter (MCU) connector (A).



Installation

A WARNING
* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

. Install the HPCU in the reverse order of removal.

HPCU installation bolt:19.6 - 29.4 N.m (2.0 - 3.0 kgf.m, 14.5 - 21.7 Ib-ft)

LDC power otulet cable installation bolt:3.9 - 5.9 N.m (0.4 - 0.6 kgf.m, 2.9 - 4.3 Ib-ft)
LDC ground cable installation bolt:3.9 - 5.9 N.m (0.4 - 0.6 kgf.m, 2.9 - 4.3 Ib-ft)



2. Refill the hybrid motor cooling system coolant and perform air bleeding by using the GDS. (refer to Hybrid Motor Cooling System -
"Coolant").

» Perform HCU Variant Coding and Engine Clutch / Motor Resolver learning after replacing the HPCU.

HCU Variant Coding
1. Turn the ignition switch OFF.

2. Connect the KDS / GDS to Data Link Connector (DLC).
Turn the ignition switch ON.

3. Select "Vehicle, Model year, Engine, System".
4. Select "Vehicle S/W Management".
5. Select "HCU Variant Coding".
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Engine clutch/motor resolver adaptation.
1. Turn the ignition switch OFF.

2. Connect the KDS / GDS to Data Link Connector (DLC).
Turn the ignition switch ON.

3. Select "Vehicle, Model year, Engine, System".
4. Select "Vehicle S/W Management".

5. Select "Engine clutch/motor resolver adaptation.”.



T el i LI RS

U= T 1M Hybrid{ AE HEVW20165G 1.6 GDI HEV

Vehecle 55W Managemen!

« Engine chiich engagement test

< System ldentification

B Engine Test On
[@ Engine Test Off
B L Activation Test

B Compecsion mestus H < HCU Vaniant Coding
@ Engine chutch eraagemed

[a Engine Chilch/Molor Rosolver Adaptation |

< Slabiization of the engine clutch hardware transfer torque

f i . < Removal of air from engine cluich hydraulc pressue ine

< Inilializalion ol the engine clulch inspection line leaming and diagnestic informabion

T P ————————— ?
FaRCude | Stuison | loisrmet |coyyn| 605 el

i
i
f
i
i

Hybrid Control System

HCU Terminal And Input/Output Signal

1

3

5

Connector [C133-S] i
Terminal Function
Connector [C133-S]
Pin No. Description Connected to

1 HCU ground Chassis ground
2 HCU ground Chassis ground
3 HCU ground Chassis ground
4 Battery power (B+) Battery
5 Battery power (B+) Battery
6 Battery power (B+) Battery
7 -
8 -
9 -
10 -
11 -
12 -
13 -
14 -
15 Brake Switch 2 signal input Brake Switch (NC, IG1)
16 Brake Switch 1 signal input Brake Switch (NO, B+)
17 -
18 -
19 -
20 -
21 -
22 -




23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Start signal input

Smart Key Unit

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

IGN signal input

Smart Key Unit

74

75

76

77

78

Powertrain CAN [High] signal input

Other control modules

79

Powertrain CAN [Low] signal input

Other control modules

80

81

Hybrid CAN [High] signal input

Other control modules

82

Hybrid CAN [Low] signal input

Other control modules




83

84

85

86

87

88

89

90

91

92

93

94

Input/Output signal

Connector [C133-S]

Pin no.

Description

Condition

Type

Level

HCU ground

Always

DC Voltage

Max. 50mV

HCU ground

Always

DC Voltage

Max. 50mV

HCU ground

Always

DC Voltage

Max. 50mV

Battery power (B+)

Always

DC Voltage

Battery Voltage

Battery power (B+)

Always

DC Voltage

Battery Voltage

Battery power (B+)

Always

DC Voltage

Battery Voltage
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Brake Switch 2 signal input

IG ON

DC Voltage

Battery Voltage
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Brake Switch 1 signal input

Always

DC Voltage

Battery Voltage
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Start signal input

IGST

DC Voltage

Battery Voltage
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44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

IGN signal input

IG ON

DC Voltage

Battery Voltage
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Powertrain CAN [High] signal input

IG ON

Pulse

Dominant:2.75 - 4.5(3.5)V
Receive:2.0 - 3.0(2.5)V
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Powertrain CAN [Low] signal input

IG ON

Pulse

Receive:2.0 - 3.0(2.5)V
Dominant:0.5 - 2.25(1.5)V
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Hybrid CAN [High] signal input

IG ON

Pulse

Dominant:2.75 - 4.5(3.5)V
Receive:2.0 - 3.0(2.5)V
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Hybrid CAN [Low] signal input

IG ON

Pulse

Receive:2.0 - 3.0(2.5)V
Dominant:0.5 - 2.25(1.5)V
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Circuit Diagram




HPCU {133-5)

& - Brake Swilch 2 signal input

HCU (133-5)
BATTERY
-+
i E - Battery power {B+)
E - Battery power {B+)
| @ - Battery power [B+)
:: o E:} - IGN signal input
{38 - stan signal input
IGMITICN
SWITCH
| E = HPCLU ground
J_ [ E - HPCU graund
— Ia
= 3 - HPCL) graiind
Chassis = 3
Giround
IGPM
BRAKE SWITCH
‘? —T o : 75 - Braka Switch 1 signal input
I —
1

& = .
75 - L - CAM [High

Other Control Module [ - LA [High]

- [7& - L- CAM [Low]

- [81 - Hybrid CAM [High
Gthar Gontiol Modula [ L': ¥ . [High]

+ [22 - Hybrid CAN [Low]

- EE. - Powertrain CAN [High]
ithar Cantrol Modula [

- EQ - Powertrain CAN [Low]

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Refer to “HPCU".

» The HCU is integrated into the HPCU that can’t be disassembled. So refer to “HPCU” for the removal or installation procedure of
the HCU.

Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Refer to “HPCU”.



NOTICE

» The HCU is integrated into the HPCU that can’t be disassembled. So refer to “HPCU” for the removal or installation procedure of

the HCU.

2. Perform the clutch pressure sensor calibration (Refer to "Clutch Pressure Sensor").

Hybrid Control System

Description

The Brake Switch is installed on the brake pedal and linked with the HCU and stop lamp. It sensors the status of the brake pedal (Release,

Push) and transmits the signal to the HCU.

Brake Switch
Hybrid Control System
Specification
Item Brake PedalRelease Brake PedalPush
Switch 1 Max. 0.5V Battery Voltage
| FF Max. \Y
Switch 2 6o ax. 50m
IG ON Battery Voltage | Max. 0.5V
Items Specification

Gap [mm (in)]

1.0 - 2.0 (0.039 - 0.079)

Hybrid Control System

Circuit Diagram



[Circuit Diagram]

g1 B+ HCU (C133-5)
HAG Relay
STOP LAMP RELAY (M12)
111
IFS
BRAKE SWITCH (E18) 58| 1
2l o o [16 - Brake Switch 1
41 3 [15 - Brake Switch 2
[Connection Information]
Terminal Connected to Function
1 Ignition Switch Battery power (B+)
2 HCU C133-5 (15) Brale Switch 2 signal
3 Battery Battery power (B+)
4 Stop Lamp Relay Brale Switch 1 signal
[Harness Connector]

2 1

3

BRAKE SWITCH

Hybrid Control System

Removal

1. Refer to Brake System - "Brake System".

Installation

1. Refer to Brake System - "Brake System".

Inspection

1. Refer to Brake System - "Brake System".

Adjustment

1. Refer to Brake System - "Brake System".

Hybrid Control System

Specification

Item

Specification

Rated Current (A)

30

Hybrid Control System

Component Location



[Circuit Diagram)

HPCU (Hybrid Power Control Linit)

Iriverter
1 {C133-P) 2 (C133-A)
]
DC Fuse 30 A
2{C133-P) 1 (0133-4)
Power Relay Assembly (PRA) c Q_/b 3 Electric A/C Comprassor

[Harness Connector]

Hybrid Control System

Component Location



1. DC Fuse
2. Inverter Connector [« Power Relay Assembly (PRA)]

3. Inverter Connector [« Electric A/C compressor]

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the High Voltage circuit
(Refer to “High Voltage Shut-off Procedures”).

2. Remove the air cleaner assembly and duct.
(Refer to Engine Mechanical System - “Air Cleaner”).

3. Disconnect the power cable (A) [« High voltage battery system assembly] and inverter power cable (B) [« HSG & Electric A/C
compressor].

[{] Information

* Remove the inverter power cale in the follwing order.



4. Remove the DC fuse cover (A) after loosening the mounting bolt.

DC fuse cover installation bolt:
4.9-6.9N.m (0.5-0.7 kgf.m, 3.6 - 5.1 Ib-ft)

6. Remove the DC fuse (A) from the HPCU after loosening the mounting bolt.
DC fuse installation bolt:
9.3-10.4 N.m (0.95 - 1.06 kgf.m, 6.9 - 7.7 Ib-ft)

Installation

AWARNING

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.



1. Install the DC fuse in the reverse order of removal.

Hybrid Control System

Description

The High Voltage Battery System provides the hybrid drive motor, HSG, and electric A/C compressor with electric energy and also reserves the
electric energy generated during regeneration braking.It consists of the battery pack assembly, BMS ECU, power relay assembly, case, control
wiring, cooling fan, and cooling ducts.

This battery is a Lithium ion Polymer Battery (LiPB) and has 64 cells (16 Cells x 4 Modules). The voltage of each cell is 3.75V DC, so the rated
voltage of this battery pack is 240V DC.

[Schematic Diagram]

| 1 Pack = 240V = 4 Module x16 Cell x3.75V |

@ @ @ © @ © @ @
Fower Relay
Assembly (PRA)
Madule 4 Module 3 Module 2 Modulea 1
Safety Plug
16 Cell

[Module Number]

Maodule 4

Module 3

Madule 2

Module 1

Hybrid Control System

Specification

Battery Pack Assembly

> Type: LiPB (Lithium ion Polymer Battery), Pouch type
D> Specification

[General Specification]

Item Specification Remarks
Number of Cells 16 Cells x 4 Modules 1 Cells =3.75V
Rated Voltage (V) 240 Terminal voltage at Rated 1C discharge, SOC 55%, 20°C (68°F)
Nominal Capacity (Ah) 6.5 [Beginning of life, 20°C (68°F)]
Rated Energy (Wh) 1,560 Rated Voltage x Nominal Capacity




[Operational Specification]

Item Specification
Discharge Power (kW) Max. 42
Charge Power (kW) Max. 39
. 160 - 275
Operation Voltage (V) [2.5V < Cell Voltage < 4.3V]
Operation Current (A) -250 - 250

Power Relay Assembly (PRA)
> Specification

Item Specification
Rated Voltage (V) 450
Rated Current (A) 80

Hybrid Control System

Components

b A

1. High Voltage Battery Module
2. Power Relay Assembly (PRA)
3. BMS

4. Cooling Fan

5. Safeety Plug

Hybrid Control System

6. Battery Temperature Sensor

7. High Voltage Battery Plate

8. High Voltage Battery Front Cover
9. High Voltage Battery Rear Cover
10. Auxiliary 12V Battery




Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures")

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the upper frame (A) after loosening the mounting bolts and nuts.

6. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

7. Remove the high voltage power cable (+) terminal (A) and (-) terminal (B) after loosening the mounting bolts.

M [

8. Disconnect the inverter power connector [+] (A), inverter power connector [-] (B) and battery current sensor connector (C).

9. Disconnect the PRA connector (D).



12. Disconnect the BMS connector (A).

13. Remove the installation nut (B), then remove the BMS.

14. Remove the outlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

15. Disconnect the cooling fan connector (A).

16. Remove the installation nut (B), then remove the safety plug cable.



Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the high voltage battery pack in the reverse order of removal.
BMS installation nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)
PRA installation nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.71b-ft)
Inverter power cable terminal tightening nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)
High voltage battery pack assembly installation bolt:78.4 - 117.7N.m (8.0 - 12.0 kgf.m, 57.9 - 86.8Ib-ft)

Disassembly

* This hybrid system uses a DC 270V voltage system. Be sure to follow safety instructions below. Failure to follow safety instructions
may result in serious injury or electrocution (Refer to "Safety Precaution").

1. Remove the BMS ECU, power relay assembly, cooling fan extension wiring (A).

2. Remove the installation bolt, then remove the safety plug cable (B).



6. Remove the installation nut, then remove the battery module connector (A).

7. Remove the installation nut, then remove the power cable (+) terminal (B) and (-) terminal (C)






Reassembly

* This hybrid system uses a DC 270V voltage system. Be sure to follow safety instructions below. Failure to follow safety instructions

may result in serious injury or electrocution.

1. Install the battery pack assembly in the reverse order of removal.
Battery pack frame installation bolt&nut :
7.8-11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)
Battery pack cover installation bolt :
7.8-11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)
Power cable terminal tightening nut :
7.8-11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)
Battery module installation bolt :
7.8-11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)

Inspection

[Battery Pack Assembly Troubleshooting Chart]

Carry out the DTC troubleshaoting
(Refer to OTC Guide)

OTC Occured
BMS Related DTC

Mo DTG
Carry out the proper repair wark
Check SOC
. ;nc_ B in accordance with the SOC lavel.
{Reter to “S0OC Level and Follow-Up")
OK
eck Volta
- Check Battery Voltage

=Call ;275 - 4.3V

= Pack | 200 ~ 310V Bensing cireuit

Repair the voltage sensing wiring.
{Refer to "Battery Temperature Sensor")

Repair the short circuit at high
voltage battery system

» For SOC check, refer to “SOC Inspection”




For voltage check, refer to “Battery Voltage Inspection”

* For battery voltage sensing circuit, refer to "Voltage Sensing Circuit Inspection’
« For isolation resistance check, refer to “Isolation Resistance Inspection”

[SOC Level and Follow-up]

Warning Lamp
SOC Symptom - Follow-up
MIL Service Fuel

* Normal - - -

- - ON * Refuel and check the SOC again

ON - -

» Motor torque limite * Repair the MIL or Service Lamp related system

10 - 15% ) ON ON -
’ (Acceleration delay) oN « Charge the battery by starting the engine
_ _ « Refuel if necessary
On ON ON
- - ON * Refuel and check the SOC again
+ EV mode inhibited ON - - . .
5-10% « EATC inhibited ON ON . . gﬁpalr t:]: I\gll_ttor Ssrvmt:ertljamt;:] relate.d system
. LDC inhibited - N - arge. e battery by starting the engine
* Refuel if necessary
ON ON ON
ON - -

* Repair the MIL or Service Lamp related system

ON ON - . .
0-5% ON « Start the engine with GDS to charge the battery
| . - _ - Refuel if necessary
* Impossible to start ON ON ON

* Repair the MIL or Service Lamp related system
0% O| ol ON - - « If necessary, Replace Battery Pack
* Refuel if necessary

[SOC Inspection]
1. Connect the GDS to the Data Link Connector (DLC).

2. Turn the ignition switch ON.

3. Check the SOC in GDS service data.
S0C:20% - 90%

Sensor Name
il State of Charge of Battery(BMS)
¥ Available Charge Power i
¥ Awvailable Discharge Power AT.O0 KW
+ Battery DC Voltage X61.5 ¥
# Max Cell Voltage 362 v
# Min Cell Voltage 362 W
¥ Battery DIC Current 21 A
| BMS Fault MO - -
| BM5 Weld Flag WO - ﬂ
_| BMS Overcharge Protection Flag NO -
BMS Service Lamp NO -
7 Battery Max Temperature 13 'C
U Battery Min Temperature 13 C
U Battery Module 1 Temperature 13 'C
" Battery Module 2 Temperature 13 °C
_| Battery Inlet Temperature 13 °C
l Max Cell Voltage Mo. 2 -
_ Min Cell Voltage Mo. 65 -
I Fan Status 0 -
7] Fan Feedback Frequency 0 Hz
U1 Auxiliary Battery Voltage 145 v
U Accumulative Charge Current 9.9 ah
U Accumulative Discharge Current 9.3 Ah =

[Battery Voltage Inspection]

1. Connect the GDS to the Data Link Connector (DLC).
2. Turn the ignition switch ON.

3. Check the cell and pack voltage in GDS service data.

Cell Voltage:2.5-4.3V
Pack Voltage:180 - 300 V




Battery Cell Voltage 14
Battery Cell Valtage 15

Senzor Name Value LUnit
[# State of Charge of Battery(BMS) o %
¥ Battery DC Voltage 2606 V
¥ Max Cell Voltage 362 V
¥ Min Cell Voltage 360 V
¥ Battery DC Current 24 A
¥ Available Charge Power 45.00 "KW
¥ Available Discharge Power 47.29 KW
[ Battery Cell Voltage 1 3.60 V =
[ Battery Cell Voltage 2 362 Vv
[ Battery Cell Voltage 3 362 vV
[ Battery Cell Voltage 4 g2 v
[ Battery Cell Voltage 5 362 V
[T Battery Cell Voltage 6 362 v E
I Battery Cell Voltage 7 362 V
| Battery Cell Voltage & 362 V
| Battery Cell Voltage 9 360 V
[ Battery Cell Voltage 10 360 V
[ Battery Cell Voltage 11 3.60 V
[~ Battery Cell Voltage 12 3.60 V
[ Battery Cell Voltage 13 362 Vv
B v
I W

W

L Battery Cell Voltage 16

Current Data

¥ Max Cell Uul‘tﬂge v
[# Min Cell Voltage 3.60 ¥
[#] Battery DC Current 26 A
[ Available Charge Power 4500 "KW
¥ Awailable Dizcharge Power 4695 "KW
| Battery Cell Voltage 1 3.60 ¥ -
7 Battery Cell Voltage 2 3.60
[l Battery Cell Voltage 3 360 WV
| Battery Cell Voltage 4 360 ¥
1 Battery Cell Voltage 5 360 V
| Battery Cell Voltage 6 360 V E
] Battery Cell Voltage 7 3.60 ¥
[[] Battery Cell Voltage & 360 ¥
[ Battery Cell Voltage 9 3.60 ¥
1 Battery Cell Voltage 10 360 W
[ Battery Cell Voltage 11 360 v
| Batbery Cell Voltage 12 3.60 ¥
| Battery Cell Voltage 13 3.60 V
[ Battery Cell Voltage 14 360 ¥
| Battery Cell Voltage 15 360 V
| Battery Cell Voltage 16 3.60 ¥ ul

[Voltage Sensing Circuit Inspection]
1. Shut off the high voltage circuit (Refer to "High Voltage Shutoff Precedure").

2. Remove the battery temperature sensor (Refer to "Battery Temperature Sensor").

3. Check the continuity of the wiring between the harness connectors of the module and BMS ECU.

Specification: below 1Q

‘Woltage Sensing
Wiring

Battery |
Modubs —‘ BMS ECU

4. Connect the harness connectors to the BMS ECU.

5. For checking the short circuit to ground, measure resistance between the module harness connectors and chassis ground.




Specification: 1MQ or higher

‘Woltage Sensing
Wiring

Battery
Maodule —‘ BMS ECL

[Isolation Resistance Inspection]
1. Connect the GDS to the Data Link Connector (DLC).

2. Turn the ignition switch ON.

3. Check the isolation resistance in GDS service data.
Isolation Resistance:Around 1.0 MQ

Current Data

R - iy

Senzor Name Value Unit

¥ State of Charge of Battery(BMS) 39.0 %

4 Battery DC Voltage 2629 Vv

¥ Battery DC Current 20 A

¥ Available Charge Power 45,00 "KW

¥ Available Dizscharge Fower . - 49.21 "KW

¥ Inverter Capacitor Yoltage 265 W

Ellzolation Rezistance 1000 | kOhm

I MCU Ready YES - -

I MCU Main Relay Off Request NO -

I MCU Controllable YES -

U MCLKGCLU) Ready YES - i

U MCLU(GCU)Y Main Relay Off Request NO - =

I MCU(GCU) Controllable YES - =

I HCU Ready YES -

THCU Engine Start Signal NO -

! Drive Motor Speed 0 RPM

1 Actual Generator(HSG) Speed 0 RPFM

[ Battery Cell Voltage 1 364 V

[ Battery Cell Voltage 2 364 WV

! Battery Cell Voltage 3 3.64 WV

_ Battery Cell Voltage 4 364 V

[ Battery Cell Voltage 5 364 W

[ Battery Cell Voltage 6 3.64 V =
Hybrid Control System

Description

The Power Relay Assembly (PRA) consists of the positive and negative main relays, pre-charge relay, pre-charge resistor and battery current
sensor. It is located inside the battery pack assembly and controls the high voltage power circuit between the high voltage battery and inverter
by the control signal of BMS ECU.



Invarter Powear Tarminal (+)

Inverter Power Terminal {-)
PRA Connector

Battery Current Sensor

High Violtage Power Terminal {-} Pre-Charge Resistor

High Valtage Power Terminal {+)

Main Relay (+)

Main Ralay (-}

Pra-Charge Ralay

[PRA Operation Sequence]

IG START

{1 Pre-Charge Relay ON |0 (@ Main Belay (-)ON  |(:| @ Capacitor charged || (@ Main Relay (+) ON  |C¥ & Pre-Charge Relay OFF

IG OFF
(1) Main Relay (+){-) OFF

O Oscilloscope (_Serser J(_Theme J{ 20vacn J aux ) Review J[user Searg) 4312 ms =]
[ Resst J[ stan 2)[ mMame [ Cursor )[ vewsta ][ Save ] mm@ [4] so0ms [B]
| ED ' ' Main Fielsy(-) MAXT 110V Avg 188V MN -250V r@

i r Main Relay (-) -

1 b

i

20V | ¢ I Figlay(+) UUMAX 108V Avg BBV MM -Z5TV r@_
i | Main Relay (+)
| -
,!- i . .
| R Flelay Ground TMAXT DTV Avg 100V MN D1V © @)
-] 1 ¥ C
El Vo i
i I Relay Ground '
L I . i " L " . i i i N
0V | ! Fre Ralsy TMAX 108V Avg 107V MN 02V )

Pre-Charge Relay (-)

Eiffffff
.

Hybrid Control System

Removal



 Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the upper frame (A) after loosening the mounting bolts and nuts.

6. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

7. Remove the high voltage power cable (+) terminal (A) and (-) terminal (B) after loosening the mounting bolts.

L3 ¥r

8. Disconnect the inverter power connector [+] (A), inverter power connector [-] (B) and battery current sensor connector (C).

9. Disconnect the PRA connector (D).



Fawer Relay Relay (FRA)

Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the power relay assembly in the reverse order of removal.
PRA installation nut :7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)
High voltage power cable terminal tightening nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)

Hybrid Control System

Battery fuse box is located on the side of the high voltage battery pack. It prevents cells from being damaged by external factors, such as short
or overcurrent.

Description



Battery Fuss Box

Hybrid Control System

Specification

Item Specification
Rated Voltage (V) 63 (DC)
Rated Current (A) 2 (DC)

Hybrid Control System

Trouble Symptom Charts

— Follow the guide in case of DTC.

Occur the DTC Coda

- POB3E : HEV/EV Error the battery voltage sensor A" cincuit
- POB40 : HEWEV Error the battery voltage sensor "B" circuit
- POB45 : HEV/EV Error the battery voltage sensor "C" cirguit
- POB4A : HEWEV Error tha battery voltage sensor *D* circuit
- POB4F : HEV/EV Error the battery voltage sensor "E" circuit
- POBS54 : HEVW/EY Error the battery voltage sensor “F* circuit
- POB5S : HEV/EV Error the battery voltage sensor “G" circuit
- POBSE : HEVW/EV Error the battery voltage sensor "H" circuit
- POBG3 : HEWEV Error the battery voltage sensor “I" circuit
- PODEG : HEVVEV Low the battery cell voltage

-P1B9s -

Error tha high voltage battery voltage sensing (Deviation : Above the 1)

Ocour

Check the battery cell and module voltage

I ne L

e
—-— =
s

Replace the battery pack

Mormal

Hybrid Control System

Circuit Diagram



PRA(=)

High Voltage
Battery Pack
Assembly

Salely
Plug

e o -

e

Module 1 [ (BO2=-V1)

_—e= = ==

|
Fuse Boy

BMS EGU (B01)

(WC[4) - Baniary Vioage [Medule 1/ Cel 0] Signal inpul

(VC1E) - Battery Voltage [Modula 17 Call 1] Signal ingut

b= |

(V5] - Bablery Viollage [Module 1/Cell 2] Signal input

[WC17) - Batery Woltage [Madule 1/Call 3) Signal input

(W6} - Babery Volags [Modue 106Gl 4] Signal input

(W8] - Batlery Wollage [Module 1/Cel 5] Sigral inpul
(W7} - Babbery Vialage [Medude 10Cal 6] Signal inpu

ECHQJ - Battery Wollage [Modulks 1#/Call 7] Signal input

LY C{E) - Batlary Viollags [Module 1/Cal 8] SHgnal inpul

TWC20) - Baliery Weltage Mot 2Call 0] Sigral inpul

[ S P §

ZI'L".-IQ] - Batlary Volags [Module 20Cell 1] Signal inpu
IVE21] - Battery Vollage [Moduls 28Call 2] Signal input

(W10 - Ballery Wallage [Module 2Cell 3] Sigral inpul

C22) - Batery Wollage [Module 2:Call 4] Signal input

(W11 - Batiery Vollage [Module 2Call 5] Signal input

(VCI22) - Ballery Vellage [Mats 20el 8] Signal inpul

20

LYE12) - Batlery Wollage [Module 20all 7] Signal input

20000020 222000000

o®
MG

Madu

o
X

(BO2-v2)

Fuse

(V4] - Batiery Woltage [Module 2Call 8] Signal input

{VD18) - Baliery Wollage [Moduls 3Call 0] Sigral inpul
{WDIE] - Bablery Volape [Module DCel 1] Signal input

S B

{VD[19) - Battery Wollage Poduke 3Cell 2] Sigral inpul

LY D) - Batlary Viollags [Module 30l 3] Signal input

(VD20 - Battery Vellage [Module 3Call 4] Signal input
(W37} - Babiary Volape [Module 2426l 5] Signal input

= =] =

(VL=21) - Battery Vollage [Moduls 30all §] Signal input

[WDE} - Babery Volags [Modue 3Gl ¥] Signal input

(VD=2 - Batiery Woltage [Moduls 3Call 8) Sigral input

LY D2) - Batlary Violage [Module /0 0] Sgnal input

[WD23) - Batiery Vollage [Moduls 4/Call 1] Signal input

b
(VD[12) - Batiery Voltage [Moduie 4:Sall 2] Signal input

LY LM24) - Battery Wollage [Moduk $0all 3] Signal input

bl

(WD{11) - Ballery Wollage [Moduls 4Cell 4] Signal inpul

(WD25) - Batiery Woltage (Mol 4/Call 5] Signal input

nr

[WD{12) - Batiery Vollage [Moduls 4:Call ] Signal input

2200000 £22000022

[VD{28) - Baliery Vollage Mot 4/Cel 7] Signal input
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I
I
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I
I
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LY L13) - Battery Wollage [Moduk H0all 8] Signal input




Safety
Plug

BMS EGU (B01)

(WEi1) - Battery Voltage [Modula 1/ Cell 0] Signal input
LYE(21} - Babtary Woltage [Module 1/ Cel 1] Sigral input

LVE(2) - Bathery Voltage [Modula 1/Call 2] Signal input
[VE(##] - Battery Volape [Module 100 3] Signal input

. [WE3) - Battery Voltwge [Module 1/Call 4] Signal input
2 [(VE(2) - Bablery Volapes [Module 1/Cel 5] Signal input

(VE(4) - Baliery Veollage [Maodule 1/l 5] Sigral input
E(24] - Batlary Vollage [Module 172l 7] Signal input

7 Eif) - Balbery VYoltage [Modula 1/Call B] Signal input
(VE(26} - Bablery Vollage [Module 20Cell O] Signal input

LYE(8) - Battary Valtage [Modula 2Call 1] Signal input
[WE(26] - Babery Volage [Module 20Cedl 2] Signal input

[VE(T) - Ballery Vellage (Mol 20l 3] Sigral input
Ei27] - Battary Viohage [Module 200l 4] Signal input

(WES) - Battery Voltwge [Module 20Call 5] Signal input
EJ'EQE] - Batlery Wollage [Module 2'Cell 6] Signal inpuat

E(#) - Bathery Voltage [Maodula 2/Tall 7] Signal input
LVE(29] - Hatlery Volape [Modue 2/Codl B] Signal input
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Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the battery pack assembly.
(Refer to "Battery Pack Assembly")

3. Remove the battery fuse box (B) after releasing the fixing hooks (A).




Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the battery fuse box in the reverse order of removal.

2. Install the battery pack assembly in the reverse order of removal.
(Refer to "Battery Pack Assembly")

Hybrid Control System

Removal

[High voltage battery front cover]

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the upper frame (A) after loosening the mounting bolts and nuts.

[High voltage battery rear cover]



1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the upper frame (A) after loosening the mounting bolts and nuts.

[Battery pack front cover]

1. Remove the high voltage battery pack assembly.
(Refer to Hybrid Control System - "Battery Pack Assembly")

2. Remove the battery pack assembly front cover (A) after loosening the mounting nuts.

[Battery pack rear cover]

1. Remove the high voltage battery pack assembly.
(Refer to Hybrid Control System - "Battery Pack Assembly")

2. Remove the battery pack assembly rear cover (A) after loosening the mounting nuts.



Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the case in the reverse order of removal.

High voltage battery rear and front cover installation bolt/nut :7.8 - 11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)
Battery pack rear and front cover installation nut:7.8 - 11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)

Hybrid Control System

Description

The high voltage battery system consists of the BMS ECU (Battery Management System ECU), Power Relay Assembly (PRA), safety plug,
battery temperature sensor, and battery ambient sensor. Especially the BMS ECU controls SOC (State Of Charge), power, cell balancing,
cooling and troubleshooting of the high voltage battery system.

The PRA includes main relays (positive, negative), pre-charge relay, pre-charge resistor and battery current sensor.

[Main Functionalities]

Item Functionality
SOC control » Optimize SOC by using voltage, current, temperature of the high voltage battery
Power control * Predict available battery power, prevent from over-charging or discharging, improve durability and

maximize charging/discharging energy by calculating optimum charging & discharging energy in
accordance with the vehicle state

Power Relay control * Supply or shut off the battery power when IG ON/OFF
 Prevent from negligent accident by high voltage system trouble
Cooling System control « Sustain the optimum temperature by controlling variable cooling fan speed in accordance with the

maximum system temperature and deviation among battery modules

Troubleshooting * Diagnose system fault
« Limit battery power in various fail-safe level
 Control power relays in case of system trouble

NOTICE

» SOC (State Of Charge): available energy of the high voltage battery

Hybrid Control System
Specification
Safety Plug
D> Specification
Item Specification
Rated Voltage (V) 400
Rated Current (A) 80
Fuse Rated Current (A) 125
Rated Current x 110% Min. 4 hr
. . Rated Current x 200% 5-100 sec
FuseMeltingTime
Rated Current x 300% 0.5-15sec
Rated Current x 500% Max. 1 sec




Main Relay
D> Specification

Item Specification
Rated Voltage (V) 450
Contact
Rated Current (A) 80
Coi Operating Voltage (V) 12
Resistance (Q) 29.7 - 36.3[20°C (68°F)]
Pre-Charge Relay
> Specification
Item Specification
Rated Voltage (V) 450
Contact
Rated Current (A) 20
Coi Operating Voltage (V) 12
Resistance (Q) 59.4 - 72.6[20°C (68°F)]

Pre-Charge Resistor
D> Specification

Item

Specification

Resistance (Q)

40 [20°C (68°F)]

Rated Current (A)

40

Battery Current Sensor
D> Specification

Current (A) Output Voltage (V)
-300(Charge) 0.5
0 25
+300(Discharge) 4.5

Battery Temperature Sensor (HEV)
> Type: Thermisor type
D> Specification

[Air Inlet]
Temperature .
Resistance (kQ)

°C °F
-50 -58 314.9-344.6
-40 -40 181.1-196.0
-30 -22 107.5-115.2
-20 -4 65.82 - 69.77
-10 14 41.43 - 43.52
0 32 26.74 - 27.83
10 50 17.67 - 18.25
20 68 11.94 - 12.24
30 86 8.214 - 8.411
40 104 5.738 - 5.918
50 122 4.082 - 4.239
60 140 2.954 - 3.087
70 158 2172 -2.284
80 176 1.621-1.715
90 194 1.227 - 1.305
100 212 0.941 - 1.006
110 230 0.731-0.785
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Temperature
[Cell]
Temperature
P " Resistance (kQ)
°C °F
-50 -58 351.1-385.0
-40 -40 196.6 - 213.1
-30 -22 114.4 - 122.7
-20 -4 68.94 - 73.15
-10 14 42.59 - 44.76
0 32 27.14 - 28.27
10 50 17.78 - 18.36
20 68 11.96 - 12.25
30 86 8.202 - 8.399
40 104 5.721 - 5.901
50 122 4.069 - 4.226
60 140 2.945 - 3.078
70 158 2.169 - 2.280
80 176 1.622-1.715
90 194 1.228 - 1.306
401}
5 00
a
E 201
o
E 100
Flsu A0 0 20 40 80 BD 100 (T
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Temperature

Hybrid Control System

Component Location
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1. BMS ECU 4. Battery Temperature Sensor
2. Power Relay Assembly (PRA) 5. Battery Ambient Sensor

3. Safety Plug

» Main Relays (Positive, Negative), Pre-Charge Relay, Pre-Charge Resistor, and Battery Current Sensor are integrated into the PRA.

Hybrid Control System

Troubleshooting Flow




INPUT

o~ Y i Rt . I R
Battery Battery Battery Aux. Battery Cooling Fan CAN
Voltage Temperature Current Voltage Voltage

-

FAULT DETECT

® Fault detected when the detection condition lasts for more than the detection time
- Detection Condition : Voltage, Current, Temperature, Resistance, Power etc.
- Detection Time : 0~ 10 sec.

= Detection ltems

- Voltage, Current, Power

- Temperature, SOC, Balancing & Aging

- Current Sensor, Voltage Sensor, Temperature Sensor

- Aux. Battery, Cooling Fan, Insulation

- Power Relay, Safety Plug (including Fuse), CAN Communication

PROCESS

® Transmit information or take follow-up based on the result of fault detection

= Processing ltems

1. BMS Status : READY / CONTROLLABLE / FAULT

2. Power Limitation : Set power limitation level & slope (Immediate ~ 1kW/100ms)
3. Relay Control : ON/OFF

4. Cooling Fan Control : Fan Speed

5. Warning Lamp : MIL, Service Lamp

FAULT DEACTIVATE

" Fault deactivated when conditions to allow deactivation exist after the fault was earlier set.

Hybrid Control System

Schematic Diagram
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Battery Module Battery Pack Battery System
Measure B =
all all Inlet Air Insulation
Voltage Temperature Battery Current Temperature Resistor
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I |
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1
1
i |
I | (2 Cell Balancing ‘4 Power Relay :
1
1
Control !
1
: 57 Cooling ‘6 Diagnosis I |:> S0C
i 1
Available
Power
Fan Relay
Speed Sequence DTe
Cooling Warning
Operate Fan il Lamp

Hybrid Control System

BMS ECU Terminal And Input/Output Signal



[High Voltage Battery Cell Voltage Check Connector]
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Connecotor [BO1-VE] (40 Pin)

[High Voltage Battery
Temperatue Sensor Check Connector]
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Connecotor [BO1-T] (12 Pin)

Terminal Funxtion

[High Voltage Battery Control Connector]
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Connecotor [B01-5] (32Pin)

Connector [B01-VC] (24pin) : High Voltage Battery Cell Voltage Check Connector

Pin No. Description Connected to
1 N R
2 - -
3 - R
4 Battery Voltage [Module 1/ Cell 0] signal input Battery Module [1]

5 Battery Voltage [Module 1/ Cell 2] signal input Battery Module [1]
6 Battery Voltage [Module 1/ Cell 4] signal input Battery Module [1]
7 Battery Voltage [Module 1/ Cell 6] signal input Battery Module [1]
8 Battery Voltage [Module 1/ Cell 8] signal input Battery Module [1]
9 Battery Voltage [Module 2/ Cell 1] signal input Battery Module [1]
10 Battery Voltage [Module 2/ Cell 3] signal input Battery Module [1]
11 Battery Voltage [Module 2/ Cell 5] signal input Battery Module [1]
12 Battery Voltage [Module 2/ Cell 7] signal input Battery Module [1]
13 - -
14 - -
15 - -
16 Battery Voltage [Module 1/ Cell 1] signal input Battery Module [1]
17 Battery Voltage [Module 1/ Cell 3] signal input Battery Module [1]
18 Battery Voltage [Module 1/ Cell 5] signal input Battery Module [1]
19 Battery Voltage [Module 1/ Cell 7] signal input Battery Module [1]
20 Battery Voltage [Module 2/ Cell 0] signal input Battery Module [1]
21 Battery Voltage [Module 2/ Cell 2] signal input Battery Module [1]
22 Battery Voltage [Module 2/ Cell 4] signal input Battery Module [1]




| 23

Battery Voltage [Module 2/ Cell 6] signal input

Battery Module [1]

| 24

Battery Voltage [Module 2/ Cell 8] signal input

Battery Module [1]

Connector [B01-VD] (28pin) : High Voltage Battery Cell Voltage Check Connector

Pin No.

Description

Connected to

Battery Voltage [Module 3/ Cell 1] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 3] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 5] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 7] signal input

Battery Module [2]

O 0| N[O O | W N =

Battery Voltage [Module 4/ Cell 0] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 2] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 4] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 6] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 8] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 0] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 2] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 4] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 6] signal input

Battery Module [2]

Battery Voltage [Module 3/ Cell 8] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 1] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 3] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 5] signal input

Battery Module [2]

Battery Voltage [Module 4/ Cell 7] signal input

Battery Module [2]

Connector [B01-VE] (40pin) : High Voltage Battery Cell Voltage Check Connector

Pin No.

Description

Connected to

Battery Voltage [Module 5/ Cell 0] signal input

Battery Module [3]

Battery Voltage [Module 5/ Cell 2] signal input

Battery Module [3]

Battery Voltage [Module 5/ Cell 4] signal input

Battery Module [3]

Battery Voltage [Module 5/ Cell 6] signal input

Battery Module [3]

Battery Voltage [Module 5/ Cell 8] signal input

Battery Module [3]

Battery Voltage [Module 6/ Cell 1] signal input

Battery Module [3]

Battery Voltage [Module 6/ Cell 3] signal input

Battery Module [3]

Battery Voltage [Module 6/ Cell 5] signal input

Battery Module [3]

O©| O N| O O | W N =

Battery Voltage [Module 6/ Cell 7] signal input

Battery Module [3]

Battery Voltage [Module 7/ Cell 0] signal input

Battery Module [4]

Battery Voltage [Module 7/ Cell 2] signal input

Battery Module [4]

Battery Voltage [Module 7/ Cell 4] signal input

Battery Module [4]

Battery Voltage [Module 7/ Cell 6] signal input

Battery Module [4]

Battery Voltage [Module 7/ Cell 8] signal input

Battery Module [4]

Battery Voltage [Module 8/ Cell 1] signal input

Battery Module [4]

Battery Voltage [Module 8/ Cell 3] signal input

Battery Module [4]

Battery Voltage [Module 8/ Cell 5] signal input

Battery Module [4]

Battery Voltage [Module 8/ Cell 7] signal input

Battery Module [4]

Battery Voltage [Module 5/ Cell 1] signal input

Battery Module [3]

Battery Voltage [Module 5/ Cell 3] signal input

Battery Module [3]




23 Battery Voltage [Module 5/ Cell 5] signal input Battery Module [3]
24 Battery Voltage [Module 5/ Cell 7] signal input Battery Module [3]
25 Battery Voltage [Module 6/ Cell 0] signal input Battery Module [3]
26 Battery Voltage [Module 6/ Cell 2] signal input Battery Module [3]
27 Battery Voltage [Module 6/ Cell 4] signal input Battery Module [3]
28 Battery Voltage [Module 6/ Cell 6] signal input Battery Module [3]
29 Battery Voltage [Module 6/ Cell 8] signal input Battery Module [3]
30 Battery Voltage [Module 7/ Cell 1] signal input Battery Module [4]
31 Battery Voltage [Module 7/ Cell 3] signal input Battery Module [4]
32 Battery Voltage [Module 7/ Cell 5] signal input Battery Module [4]
33 Battery Voltage [Module 7/ Cell 7] signal input Battery Module [4]
34 Battery Voltage [Module 8/ Cell 0] signal input Battery Module [4]
35 Battery Voltage [Module 8/ Cell 2] signal input Battery Module [4]
36 Battery Voltage [Module 8/ Cell 4] signal input Battery Module [4]
37 Battery Voltage [Module 8/ Cell 6] signal input Battery Module [4]
38 Battery Voltage [Module 8/ Cell 8] signal input Battery Module [4]
39 - -
40 - -

Connector [B01-T] (12pin) : High Voltage Battery Temperatue Sensor Check Connector

Pin No. Description Connected to
1 Battery Temperatue Sensor [Module 1] signal input Battery Temperatue Sensor
2 Battery Temperatue Sensor [Module 4] signal input Battery Temperatue Sensor
3 N N
4 Battery Temperatue Sensor [Air Inlet] signal input Battery Temperatue Sensor
5 - -
6 - R
7 Sensor ground [Module 1] Battery Temperatue Sensor
8 Sensor ground [Module 4] Battery Temperatue Sensor
9 - R
10 Sensor ground [Air Inlet] Battery Temperatue Sensor
11 - -
12 - -

Connector [B01-S] (32pin) : High Voltage Battery Control Connector

Pin No. Description Connected to
1 Battery Power (B+) BMS Extension Connector BF11 (1)
2 Battery Power (B+) BMS Extension Connector BF11 (11)
3 Battery Power (B+) BMS Extension Connector BF11 (12)
4 Cooling fan feedback signal input BMS Blower Motor
5 H-CAN [High] Other Control Module
6 H-CAN [Low] Other Control Module
7 P-CAN [High] Other Control Module
8 P-CAN [Low] Other Control Module
9 - -

10 - -
11 Sensor Power (+5V) Battery Current Sensor [PRA]

12 Battery Current Sensor signal input Battery Current Sensor [PRA]

13 - -
14 - -
15 Pre-Charge Relay Control Pre-Charge Relay

16 Main Relay [+] Control Main Relay [+]

17 Ground Chassis Ground

18 Ground Chassis Ground

19 Cooling Fan Relay Control BMS Extension Connector BF11 (4)
20 Cooling Fan Speed signal input BMS Blower Motor

21 - -
22 - -




23

24 Clash signal input BMS Extension Connector BF11 (18)
25 Safety Plug Interlock signal input Safety Plug

26 -

27 Sensor ground Battery Current Sensor [PRA]

28 - -

29 - -

30 VPD Relay Control VPD Relay

31 - -

32 Main Relay [-] Control Main Relay [-]

Circuit Diagram

PRA(-

Salely
Plug

BMS EGU (B01)

(WC[4) - Baniary Vioage [Medule 1/ Cel 0] Signal inpul

}'LLHE—] - Battery Wollage [Moduka 1) Call 1] Signal ingut
LMEHS) - Bablary Volage [Module 1.0l 2] Signal input

[WC17) - Batery Woltage [Madule 1/Call 3) Signal input

(W6} - Babery Volags [Modue 106Gl 4] Signal input

(W0 - Batiery Weltage otk 12Cal 5] Sigral inpul

(W7} - Babbery Vialage [Medude 10Cal 6] Signal inpu

{VC(19) - Batlery Vollage Mo 1/Call 7] Signal input

CHE] - Babtary Volags [Module 1506 8] Signal inpul

20 - Ballery Wallage Motk 2Call 0] Sigral inpul

ZI'L".-IQ] - Batlary Volags [Module 20Cell 1] Signal inpu
IVE21] - Battery Vollage [Moduls 28Call 2] Signal input

14

(W10 - Ballery Wallage [Module 2Cell 3] Sigral inpul
(Vroi2z) - Banery Vollage (Moo 21Gall 4] Signal input

i3

(W11 - Batiery Vollage [Module 2Call 5] Signal input

17

(VCI22) - Ballery Vellage [Mats 20el 8] Signal inpul

20

LYE12) - Batlery Wollage [Module 20all 7] Signal input
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(BO2-v2) Fuse

(V4] - Batiery Woltage [Module 2Call 8] Signal input

[WD0) - Ballery Vollage Mo te HCall 0] Signal inpul

{WDIE] - Bablery Volape [Module DCel 1] Signal input

{VD[19) - Battery Wollage Poduke 3Cell 2] Sigral inpul

LY D) - Batlary Viollags [Module 30l 3] Signal input

(D200 - Batiery Wollage (Mol 3Call 4] Signal input

(VDIT] - Bablary Viollage [Module el 5] Signal input
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(VL=21) - Battery Vollage [Moduls 30all §] Signal input

[WDE} - Babery Volags [Modue 3Gl ¥] Signal input

—

(VD=2 - Batiery Woltage [Moduls 3Call 8) Sigral input

14

LY D2) - Batlary Violage [Module /0 0] Sgnal input

:.'n[:’:+;| Batinry Voltage [Moduls 44Call 1] Signal input

15

(VD[12) - Batiery Voltage [Moduie 4:Sall 2] Signal input

LY LM24) - Battery Wollage [Moduk $0all 3] Signal input

bl

(WD{11) - Ballery Wollage [Moduls 4Cell 4] Signal inpul

(WD25) - Batiery Woltage (Mol 4/Call 5] Signal input

nr

[WD{12) - Batiery Vollage [Moduls 4:Call ] Signal input

[VD{28) - Baliery Vollage Mot 4/Cel 7] Signal input
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LY L13) - Battery Wollage [Moduk H0all 8] Signal input




Safety
Plug

Battery
Pack

PRA(+)

BMS EGU (B01)

(WE(1) - Battery Veltage [Moduls 1/ Gell 0 Signal ingut

(VE(21] - Batlary Violaga [Module 1/ Cel 1] Sgnal npal

(VE(2) - Battery Voltage [Modula 1/Ca1 2] Signal Input

[VE(##] - Battery Volape [Module 100 3] Signal input

[WE3) - Battery Voltwge [Module 1/Call 4] Signal input

[(WE(23) - Batlery Vollags [Medule 10Cell 5] Signal input

[WE(4) - Ballery Vollage [Madule 170l 6] Sigral input

EEfﬂ-ﬂ - Batlary Voltage [Module 172l 7] Signal input

(VE(S) - Bathary Veltage [Modula 1/Call B] Signal input

(VE(25) - Batlery Vollage [Medule 20Call O] Signal inpul

(VEIE) - Bathory Veltage [Modula 2Call 1] Signal input

14

[WE(26] - Babery Volage [Module 20Cedl 2] Signal input

[VE(T) - Ballery Vellage [Module 20l 3] Sigral input

i3

E(27] - Banary VoRage [Module 2006l 4] Signal inpat

(WES) - Battery Voltwge [Module 20Call 5] Signal input

17

LVE26) - Bablery Wollags Module 22Cell 8] Signal ingpul

20

LYEE) - Baltery Vollage [Modula 2/Call 7] Signal input
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Maodul
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{B02-v4) Fuse
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(VE(25) - Batlery Volape [Module 30 8] Signal input

{WE(10) - Battery Vallags [Medule 3Csl O] Signal inpul

{WE(a0) - Batlery Vollags [Module 3Cel 1] Signal input
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Hybrid Control System

{30 - Relay graund

Hylricd Motor

Removal

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the upper frame (A) after loosening the mounting bolts and nuts.



7. Disconnect the BMS connector (A).

8. Remove the installation nut (B), then remove the BMS.

Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the BMS ECU in the reverse order of removal.

High voltage battery rear and front cover installation bolt/nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)
BMS ECU installation nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)



Hybrid Control System

Description

Safety Plug is installed on the rear side of the high voltage battery and it can mechanically shut the high voltage circuit off when servicing the
high voltage system (i.e. High Voltage Battery, Power Relay Assembly, HPCU, BMS ECU, Hybrid Drive Motor, Inverter, HSG, LDC, Power
Cabile, etc.).

It includes a fuse in order to prevent the high voltage system from overcurrent.

Salety Plug

Hybrid Control System

Specification

Item Specification
Rated Voltage (V) 400
Rated Current (A) 80
Fuse Rated Current (A) 125
Rated Current x 110% Min. 4 hr
. . Rated Current x 200% 5-100 sec
FuseMeltingTime
Rated Current x 300% 0.5-15sec
Rated Current x 500% Max. 1 sec

Hybrid Control System

Circuit Diagram




[Circuit Diagram]

SAFETY PLUG
INTERLOCK(B04-S) :

2H1

BMS ECU (B01-5)

[25 - Safety Plug Interlock signal input

[17 - Ground

[Connection Information)

Terminal Connected to Function
1 EMSE ECU BO1-8 (25) Safety Plug Interlock signal input
2 EMS ECU BO1-5(17) Ground
[Harness Connectaor]
| — .
1. F5el [l ]
-
L_l 1I3(2(11|10|e |8 |7 (6|54 (3|2 |1
=1 2 -I Ms
f I 26 (25|24 |23 (22 | 21|20 19 18 (1F [16 15 14
Cr ||,
B04-5 BO1-5
INTERLOCK BMS ECU

Hybrid Control System

Removal

1. Turn the ignition switch OFF and disconnect the auxiliary 12V battery negative (-) terminal.

2. Remove the safety plug cover (A).

3. Unfasten the hook (A) and then remove the safety plug (C) by pulling the lever (B) to the direction of arrow.



Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the Safety Plug in the reverse order of removal.

Hybrid Control System

Description

The Power Relay Assembly (PRA) consists of the positive and negative main relays, pre-charge relay, pre-charge resistor and battery current
sensor. It is located inside the battery pack assembly and controls the high voltage power circuit between the high voltage battery and inverter
by the control signal of BMS ECU.

Invarter Powear Tarminal (+)

Inverter Power Terminal {-)
PRA Connector

Battery Current Sensor

High Violtage Power Terminal {-} Pre-Charge Resistor

High Valtage Power Terminal {+)

Main Relay (+)

Main Ralay (-}

Pra-Charge Ralay

[PRA Operation Sequence]



IG START

{1 Pre-Charge Relay ON |03

(@ Main Relay (-)ON  |0»| (@ Capacitor charged |i>| @ Main Relay (+) ON |03 ® Pre-Charge Relay OFF

IG OFF
(1) Main Relay {+)(-) OFF

8 Oscilloscope |_Sensor J|_Theme J| 20vacn ) aux ) Review J[user Semng)

EE 4312 me El

(s )T ) (Chome J(Cowme Jvewas ) Coe ) ()OI [ w00 [B]
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. - - - - : "
MAX 0 110V Avg 186V MM 250V
e alC)!

Main Relay (-) J

1 " b,

Main Relay (+)

WMAX DBV Avg BBV MM 25TV r@_

Relay Ground

Relay Ground

MAK D1V Awg

DOV MN D1V O

i
" e i L i e A HE i i
""" h Fre Felmy TMAX 108V Avg 0TV MN 02V [ EI
.
il \ i
IG START I I1G OFF } |
Hybrid Control System
Specification
Item Specification
Rated Voltage (V) 450
Contact
Rated Current (A) 80
Coil Operating Voltage (V) 12
Resistance (Q) 29.7 - 36.3[20°C (68°F)]

Hybrid Control System

Circuit Diagram



[Circuit Diagram]

Power Relay Assembly (B03) BMS ECU (B01-S)
Gz
SL; {11 - Sensor Power (+5V)
S(3) {12 - Battery Current Sensor Signal Input
{27 - Senszor Ground
Pra-Charge Ralay
—
P a
e ’ Lt {15 - Pra-Charge Relay Control
Main Ralay (+) Fre-Charge
— Rasisnr
Module 4 ‘ ,— o ———
@ A S8 1 1146 - Main Relay [+] Control
Battery
Curren Sengor
Main Rety (-
—
Module 1 c O s
° vy = {32 - Main Relay [-] Contral
o
= {30 - Relay Ground
[Connection Information] —
HPCY
Power Relay Assembly [BO3-C)
Terminal Connected to Function
1 BMS ECU BO1-5 (18) Main Relay [+] Contral
2 BMS ECU BO1-5 (30) Relay Ground
a4 BMS ECU BO1-5 (15) Fre-Charge Relay Control
4 BMS ECU BO1-5 (32) Malin Relay [-] Control
Power Relay Assembly [B03-5]
Taerminal Connected to Function
q = =
2 BMS ECU BO1-5 (11) Sensor Power (+5V)
3 BMS ECU BO1-5 (27) Sensor Ground
4 BMS ECU BO1-5 (12) Battery Current Sensor Signal Input

[Harness Connector]

[1_TI o= [1_[]
AT 13/12|11/10/ 9|8 |7 |6 |5 |4 |3 |21
87|65 26|25(24|23(22|21(20/19|18|17|16[15|14
L
B03-C B01-S
PRA BMS ECU

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")



4. Remove the upper frame (A) after loosening the mounting bolts and nuts.

6. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

7. Disconnect the battery (+) cable connector (A).

8. Remove the battery (+) cable assembly (B) after loosening the nuts.

Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.



1. Install the main relay in the reverse order of removal.
High voltage battery top cover installation bolt/nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)

Inspection

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

Checking for Welding in the High Voltage Main Relay

[Using GDS service data to check for main relay weld damage]
1. Connect the GDS to the Data Link Connector (DLC).

2. Turn the ignition switch ON.
3. Check the BMS weld damage state in the GDS service data.

Current Data

] e I e

| Sensor Name Value Unit
4 State of Charge of Battery(BMS) 39.0 %
4 Battery DC Voltage 2629 V
¥ Battery DC Current 20 A
¥ Available Charge Power 45,00 KW
4 Available Discharge Power . - 49,21 "KW
4 Inverter Capacitor Yoltage 265 V
EllIzolation Resistance 1000 | kOhm
= MCU Ready YES - =
1 MCU Main Relay Off Request NO =
I MCU Controllable YES -
[ MCL(GCU) Ready YES -
| MCLI(GCU) Main Relay Off Request [ [ 3
U MCU(GCU) Controllable YES -
I HCU Ready YES -
THCU Engine Start Signal NO -
! Drive Motor Speed 0 RPM
Actual Generator(HSGE) Speed 0 BPM
_ Battery Cell Voltage 1 3.64 V
. Battery Cell Voltage 2 364 V
| Battery Cell Voltage 3 3.64 V
! Battery Cell Voltage 4 3.64 WV
Battery Cell Voltage 5 364 V
| Battery Cell Voltage 6 3.64 V =

[Using a Multimeter to measure weld damage]
1. Shut off the high voltage.
(Refer to "High Voltage Shut-off Procedures")

2. Remove the high voltage battery rear cover.
(Refer to "High Voltage Battery System - "Case")

3. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

4. Measure the high voltage main relay resistance and check for signs of weld damage.

Specification :2Q[20°C(68°F)]

Q
High wolt
{-] Lin

High voltage main relay (-) switch resistance
1. Shut off the high voltage.



(Refer to "High Voltage Shut-off Procedures")

2. Remove the high voltage battery rear cover.
(Refer to "High Voltage Battery System - "Case")

3. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

4. Measure the resistance between the high voltage power terminal (-) and the inverter power terminal (-).

9]
High voltage
(=) Line

[Circuit inspection (Relay ON)

[{] Infermation
* Inspect the high voltage main relay (-) activated by GDS.
1. Connect the GDS to the Data Link Connector (DLC).
2. Turn the ignition switch ON.

3. Activate the main relay by using "Actuation Test" on the GDS as shown in the illustration below.

E[] Information
* When the relay is ON, there is a relay operation sound.

© Actuation Test

Test tems
Fan 15t
Fan 2nd
Fan 3rd
Fan 4th
Fan 5th
Fan Gth
Fan Tth
Fan &th
Fan 9th
Fan 10th

Ereczﬂme !e ay !!

Main Relay(-), Precharge Belay OM simultaneous
Main Relav(-), Main Relay(+) ON Normal Sequence
Main Felay(-){+). Precharge Relay OFF simutaneous
kain Relaw () ON

¢ Duration @ Conditions ¢ Resull
Unil Siop Bution G, OH/Mot HEY Raady Epslmliun Command m
&

Stop

High Voltage Main Relay Coil Resistance

1. Shut off the high voltage.
(Refer to "High Voltage Shut-off Procedures")

2. Remove the power relay assembly.
(High Battery System - "Power Relay Assembly")

3. Check for continuity between the terminals using an ohmmeter.



Hybrid Control System

Description

The Power Relay Assembly (PRA) consists of the positive and negative main relays, pre-charge relay, pre-charge resistor and battery current
sensor. It is located inside the battery pack assembly and controls the high voltage power circuit between the high voltage battery and inverter
by the control signal of BMS ECU.

Invarter Powear Tarminal (+)

Inveriar Power Terminal {-)
PRA& Connector

Battery Current Sensor

High Voltage Power Terminal {-} Pre-Chargs Resistor

High Valtage Power Terminal {+)

Main Relay (+)

Main Relay (-}

Pra-Charge Ralay

[PRA Operation Sequence]

IG START
{1 Pre-Charge Relay ON |03 (@ Main Relay (-) ON |0 @ Capacitor charged  [[>| & Main Relay (+) ON [0 & Pre-Charge Relay OFF

IG OFF
(1) Main Relay (+){-) OFF




- | ﬂsc“lngcnpu[ Sermor ][ Thama ][ ?WICHI Aux I Fo i Il..wm] B 4312 me

(s )T ) (Chome Yoo Jvewss ) (Cooe ) ()OI [ w00 [B]

200 1 v

[EET] Ft-alay‘-t-]

. - - - - : .
MAX S 110V Awg 1HBVE MIN =250V
5V Cm

Pk |
:
T I R . b, .
20V | 1 Main Fielmy+) TOMAX 108V Avg BBV MM 2TV I‘E]_
: :
v ; : ..................................I.... , I
20V Felay Ground T MAX T DY Mg :uw:' MM DY I‘@,
B s -
S : L R N A
20 1 L Fre Felmy T Max™ 108V Avg 0TV MN'-uzv'r—E_
i ' ’ 1 Pre-Charge Relay (-) : 1
> T , 1.
+| |MaSTART I 1@ OFF } *
Hybrid Control System
Specification
Item Specification
Rated Voltage (V) 450
Contact
Rated Current (A) 20
Coi Operating Voltage (V) 12
Resistance (Q) 59.4 - 72.6[20°C (68°F)]

Hybrid Control System

Circuit Diagram



[Circuit Diagram]

Module 4 o—

Modula 1 °

Power Relay Assembly (B03) BMS ECU (B01-5)
Gz
SL; {11 - Sensor Power (+5V)
S(3) {12 - Battery Current Sensor Signal Input
{27 - Senszor Ground
F'm-Charga Fhala)'
—
P a
> ’ Lt {15 - Pra-Charge Relay Control
Main Ralay (+) Fra-Chargs
O — Resisnr
. [s__
L | o S8 1 1146 - Main Relay [+] Control
Battery
Curren Sengor
Main Rety (-

—

2 o

R “ {32 - Main Relay [-] Control
G2

{30 - Relay Ground

[Connection Information]

HPCY

Power Relay Assembly [BO3-C)

Terminal Connected to Function
1 BMS ECU BO1-5 (18) Main Relay [+] Control
2 BMS ECU BO1-5 (30) Relay Ground
a4 BMS ECU BO1-5 (15) Fre-Charge Relay Control
4 BMS ECU BO1-5 (32) Maln Relay [-] Control

Power Relay Assembly [B03-5]

Terminal Connected to Function
1 : -
2 BMS ECU BO1-5 (11) Sensor Power (+5V)
3 BMS ECU BO1-5 (27) Sensor Ground
4 BMS ECU BO1-5 (12) Battery Current Sensor Signal Input

[Harness Connector]

BO3-C

PRA

Hybrid Control System

[1_TI o= [1_[]
13/12|11/10/ 9|8 |7 |6 |5 |4 |3 |21
26|25(24|23(22|21(20/19|18|17|16[15|14

L
BO1-S
BMS ECU

Removal

. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

. Remove the upper frame (A) after loosening the mounting bolts and nuts.



6. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

7. Disconnect the pre-charge relay (A).

Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the pre-charge relay in the reverse order of removal.
High voltage battery rear cover installation bolt/nut:7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)




Inspection

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Remove the power relay assembly.
(High Battery System - "Power Relay Assembly")

2. Measure the resistance between the PRA connector terminals #6 and #5.
Specification :Refer to "Specification”

High voltage pre charge relay switch resistance
[Use multi tester (relay OFF)]
1. Shut off the high voltage.

(Refer to "High Voltage Shut-off Procedures")

2. Remove the high voltage battery rear cover.
(Refer to "High Voltage Battery System - "Case")

3. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

4. Measure the resistance between the high voltage power terminal (+) and the inverter power terminal (+).
Specification :2Q[20°C(68°F)]

High woltage (+) Line

[GDS - relay ON]
1. Connect the GDS to the Data Link Connector (DLC).

2. Turn the ignition switch ON.

3. Activate the pre-charge relay by using "Actuation Test" on the GDS as shown in the illustration below.

[I] Information
* When the relay is ON, there is a relay operation sound.



L2nce
Main Relay(-)(+), Precharoe Relay OFF simultaneous
Main Relav (+) ON -

@ Duration @ Conditions @ Hirsull
Until Stop Buthan | 4. crmiot HEV Raady ' Qperstion Command
(=131

=top

High Voltage Per-Charge Relay Coil Resistance

1. Shut off the high voltage.
(Refer to "High Voltage Shut-off Procedures")

2. Remove the power relay assembly.
(High Battery System - "Power Relay Assembly")

3. Check for continuity between the terminals using an ohmmeter.

Hybrid Control System

Description

Pre-Charge Resistor is integrated into the Power Relay Assembly (PRA). It protects the high voltage circuit by limiting the current while the
inverter capacitor is being charged.



Invarter Powear Tarminal (+)

Inverter Power Terminal {-)
PRA Connector

Battery Current Sensor

High Violtage Power Terminal {-} Pre-Charge Resistor

High Valtage Power Terminal {+)

Main Relay (+)

Main Ralay (-}

Pra-Charge Ralay

Hybrid Control System

Specification

Item Specification
Resistance (Q) 40 [20°C (68°F)]
Rated Current (A) 40

Hybrid Control System

Circuit Diagram



[Circuit Diagram]

Module 4 o—

Modula 1 °

Power Relay Assembly (B03) BMS ECU (B01-5)
Gz
SL; {11 - Sensor Power (+5V)
S(3) {12 - Battery Current Sensor Signal Input
{27 - Senszor Ground
F'm-Charga Fhala)'
—
P a
> ’ Lt {15 - Pra-Charge Relay Control
Main Ralay (+) Fra-Chargs
O — Resisnr
. [s__
L | o S8 1 1146 - Main Relay [+] Control
Battery
Curren Sengor
Main Rety (-

—

2 o

R “ {32 - Main Relay [-] Control
G2

{30 - Relay Ground

[Connection Information]

HPCY

Power Relay Assembly [BO3-C)

Terminal Connected to Function
1 BMS ECU BO1-5 (18) Main Relay [+] Control
2 BMS ECU BO1-5 (30) Relay Ground
a4 BMS ECU BO1-5 (15) Fre-Charge Relay Control
4 BMS ECU BO1-5 (32) Maln Relay [-] Control

Power Relay Assembly [B03-5]

Terminal Connected to Function
1 : -
2 BMS ECU BO1-5 (11) Sensor Power (+5V)
3 BMS ECU BO1-5 (27) Sensor Ground
4 BMS ECU BO1-5 (12) Battery Current Sensor Signal Input

[Harness Connector]

BO3-C

PRA

Hybrid Control System

[1_TI o= [1_[]
13/12|11/10/ 9|8 |7 |6 |5 |4 |3 |21
26|25(24|23(22|21(20/19|18|17|16[15|14

L
BO1-S
BMS ECU

Removal

. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

. Remove the upper frame (A) after loosening the mounting bolts and nuts.



6. Remove the inlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

7. Disconnect the pre-charge resistor (A).

Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install in the reverse order of removal.
high voltage battery rear cover installation bolt/nut :7.8 - 11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)




Inspection

1. Remove the pre-charge resistor.
(Refer to High Voltage Battery Control System - "Pre-Charge Resistor")

2. Check for continuity between the terminals using an ohmmeter.
Specification :40Q[20°C(68°F)]

Hybrid Control System

Description

Battery Current Sensor is integrated into the Power Relay Assembly (PRA) and measures the current of the high voltage battery during
charging or discharging.

Inverter Power Tarminal (+}

Inverter Power Terminal {-)
PRA Connector

Battery Current Sensor

High Voltage Power Terminal {-} Pre-Charge Resistor

High Vollage Power Terminal (+)

Main Relay (+)

Main Ralay (<)

Pra-Charge Relay

Hybrid Control System
Specification
Current (A) Output Voltage (V)
-300(Charge) 0.5
0 25
+300(Discharge) 4.5
Hybrid Control System

Circuit Diagram



[Circuit Diagram]

Power Relay Assembly (B03) BMS ECU (B01-S)
Gz
SL; {11 - Sensor Power (+5V)
S(3) {12 - Battery Current Sensor Signal Input
{27 - Senszor Ground
Pra-Charge Ralay
—
P a
e ’ Lt {15 - Pra-Charge Relay Control
Main Ralay (+) Fre-Charge
— Rasisnr
Module 4 ‘ ,— o ———
@ A S8 1 1146 - Main Relay [+] Control
Battery
Curren Sengor
Main Rety (-
—
Module 1 c O s
° vy = {32 - Main Relay [-] Contral
o
= {30 - Relay Ground
[Connection Information] —
HPCY
Power Relay Assembly [BO3-C)
Terminal Connected to Function
1 BMS ECU BO1-5 (18) Main Relay [+] Contral
2 BMS ECU BO1-5 (30) Relay Ground
a4 BMS ECU BO1-5 (15) Fre-Charge Relay Control
4 BMS ECU BO1-5 (32) Malin Relay [-] Control
Power Relay Assembly [B03-5]
Taerminal Connected to Function
q = =
2 BMS ECU BO1-5 (11) Sensor Power (+5V)
3 BMS ECU BO1-5 (27) Sensor Ground
4 BMS ECU BO1-5 (12) Battery Current Sensor Signal Input

[Harness Connector]

[1_TI o= [1_[]
AT 13/12|11/10/ 9|8 |7 |6 |5 |4 |3 |21
87|65 26|25(24|23(22|21(20/19|18|17|16[15|14
L
B03-C B01-S
PRA BMS ECU

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

« Battery Current Sensor are integrated into the PRA which can’t be disassembled. So refer to “Power Relay Assembly (PRA)” for
removal or installation procedure.

Installation



* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

+ Battery Current Sensor are integrated into the PRA which can’t be disassembled. So refer to “Power Relay Assembly (PRA)” for
removal or installation procedure.

Inspection

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Connect the GDS to the Data Link Connector (DLC).
2. Turn the ignition switch ON.
3. Check the battery current in GDS service data.

Current Data

Mmmmm
Sensor Name Value Unit
[¥ State of Charge of Battery{BMS) 335 %
¥ Battery DC Voltage 2567 W
oF
% Min Coll Voltage 3? v
Eleattery DC Current
¥ Available Charoe Fower a45.00 "KW
¥ Awvailable Discharge Power 44,42 KW
[ Battery Cell Voltage 66 386 V .
Battery Cell Voltage &7 306 V
| Battery Cell Voltage 68 356 V
7 Battery Cell Voltage 69 3586 V
| Battery Cell Voltage 70 356 V
I Battery Cell Voltage 71 966 V
[ Battery Cell Voltage 72 356 V
[ Max Internal Resistance 3.00 mOhm
[ Max Internal Resistance Cell No. 1h=
[ Average Internal Resistance 3.000 mOhm
[ Battery Cell Voltage Deviation 0.00 v
Cell Balancing Status NO -
[ Mumber of Balancing Cell 0 -
[ Fan Ready YES - E]
| Fan Initialize NO -
| Fan Running NO - =
Hybrid Control System

Description

The main fuse is mounted in the safety plug and protects the high voltage battery and high voltage circuits from overcurrent.

Hybrid Control System

Specification

Item Value
Rated voltage (V) 400 (DC)




Rated current (A)

125 (DC)

Hybrid Control System

Circuit Diagram

[Circuit Diagram]

SAFETY PLUG
INTERLOCK{B04-5) :

2H1

BMS ECU (B01-S)

[Connection Information)

[25 - Safety Plug Interlock signal input

17 - Ground

Terminal Connected to Function
1 EMS ECU BO1-5 (25) Safety Plug Interlock signal input
2 EMS ECU BO1-5 (17) Ground
[Harness Connectar]
| e——
1 O . O 1 P
-
L_l 1312|111 |10|9 (8|7 |6|5 (4|3 |21
eI 2 -I s
f 1 26 (25 (24 (23 (22 (21|20 19 18 A7 16 |15 [14
T ——— T ]
B04-5 BO1-5
INTERLOCK BMS ECU

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.

Failure to follow the safety instructions may result in serious electrical injuries.

. Shut off the high voltage.

(Refer to "High voltage Shut-off Procedures").

. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

. Remove the cover (A).



5. Remove the main fuse cover and then revmoing the main fuse (A).

'y 5]

A

Installation

 Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the main fuse in the reverse order of removal.

A CAUTION

* Be careful not to miss washers when installing the main fuse.

Inspection

1. Remove the main fuse. (Refer to High voltage battery control system - "Main fuse")

2. Check the continuity between ends of the main fuse.

Specification:1 Q or less [20°C (68°F)]

3. If the measured resistance is not within the spec value, then exchange the main fuse by following the maintenance guideline.

Hybrid Control System

Description




Battery Temperature Sensor is installed inside the high voltage battery pack assembly. It measures the temperature of the battery module 1, 4

and air inlet. In addition, it integrates the voltage sensing wiring for each module.

+— Air Inlat

iy

Hybrid Control System

Specification

[Air Inlet]
Temperature Resistance (kQ)
°C °F
-50 -58 314.9-344.6
-40 -40 181.1-196.0
-30 -22 107.5-115.2
-20 -4 65.82 - 69.77
-10 14 41.43 - 43.52
0 32 26.74 - 27.83
10 50 17.67 - 18.25
20 68 11.94 -12.24
30 86 8.214 - 8.411
40 104 5.738 -5.918
50 122 4.082 - 4.239
60 140 2.954 - 3.087
70 158 2172 -2.284
80 176 1.621-1.715
90 194 1.227 - 1.305
100 212 0.941 - 1.006
110 230 0.731-0.785
400
g 200
o
g 200
3
g 100
Flsn 20 0 20 40 B0 BD 100 (T
58 -4 32 B8 104 140 1TE 212 [F)
Temperature
[Cell]
Temperature .
Resistance (kQ)
°c °F
-50 -58 351.1-385.0
-40 -40 196.6 - 213.1
-30 -22 114.4 -122.7
-20 -4 68.94 - 73.15
-10 14 42.59 - 44.76
0 32 27.14 - 28.27
10 50 17.78 - 18.36
20 68 11.96 - 12.25
30 86 8.202 - 8.399
40 104 5.721 - 5.901




50 122 4.069 - 4.226
60 140 2.945 - 3.078
70 158 2.169 - 2.280
80 176 1.622 -1.715
20 194 1.228 - 1.306
400
g0,
@ )
2 200|
=
X
i 100 \
c "
~
50 B0 0 20 40
-58 -4 32 68 104 176 212 ['F)
Temperature
Hybrid Control System
Circuit Diagram
[Circuit Diagram]
BMS ECU (BO1)

High Voltage Battery Moduel #1

(BO6-1)

[T{1] - Battery temperature sensor
[Modulz 1] signal input

(BOG-4)

[T(7) - Sensor ground

[T{EJ - Battery temperature sensor
[Module 4] signal input

Inlet Temperature sensor

(BOB)

[ T(8) - Sensor ground

-

[T{-Ii',l - Inlet Temperature sensor
signal input

[ T(10) - Sensor ground




[Connection Information]

Battery Temperature Sensor (B06-05) [High Voltage Battery Module #1]

Terminal Connected to Function
1 BMS ECU BO1-T(1) Battery Temperature Sensor [Module 1) signal input
2 BMS ECU BO1-T(7) Sensor Ground

Battery Temperature Sensor (B06-09) [High Voltage Battery Module #4)

[ Terminal Connected to Function
1 BMS ECU BO1-T(2) Battery Temperature Sensor [Module 4] signal Input
2 BMS ECU BO1-T(8) Sensor Ground

Inlet Temperature Sensor (B06)

Terminal Connected to Function
1 BMS ECU BO1-T(4) Inlet Temperature Sensor signal input
2 BMS ECU BO1-T{10) Sensor Ground

[Hamess Connector]

T F L
e [=IElE=] 5] =](=2] [
Z NN TTICELE
BOG-1,4 B06 BO1-T
MODULE 1, 4 AIR INLET BMS ECU

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage.
(Refer to "High Voltage Shut-off Procedures")

2. Remove the high voltage battery pack assembly.
(Refer to "Hybrid Control System - "Battery Pack Assembly")

3. Remove the battery pack assembly rear cover (A) after loosening the mounting nuts.



Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Install the battery temperature sensors in the reverse order of removal.

Inspection

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage circuit (Refer to “High Voltage Shutoff Procedure” ).
2. Connect the GDS to the Data Link Connector (DLC).

3. Turn the ignition switch ON.

4. Check the battery temperature in GDS service data.



s T T

Sensor Name

IE}

= e

[Recos ] Sov - [GRBRR] Vo5

Value LUinit

| BMS Controllable State
BMS Warning

BMS Fault

EMS Weld Flag

T1BMS Owercharge Protection Flag

| BMS Service Lamip

| Battery DC Current

| Battery DC Voltage
Battery Max Temperature
Battery Min Temperature

YES -

Battery Module 1 Temperature
| Battery Module 2 Temperature
Battery Inlat Temperature

Module
Module

Alr Inlet

ge
Max Cell Voltage Mo.
| Min Cell Voltage

Min Cell Voltage Mo.

7l Fan Status

| Fan Feedback Frequency
| Auxiliary Battery Voltage
| Accumulative Charge Current

| Accumulative Discharge Current

Accumulative Charge Power

-

5. Disconnect the battery temperature signal connector (A).

6. Measure resistances of the temperature signal terminals (Refer to the table below), then compare the value with the GDS service data.

Item Terminals
Module 1 BMS ECU B01-T(1),(7)
Module 4 BMS ECU B01-T(2),(8)
Air Inlet BMS ECU B01-T(4),(10)

Specification:Refer to “Specification”

Hybrid Control System

Component Location



Air inflow
Air outflow
1. Cooling Fan 3. Cooing Duct (Outlet)

2. Cooling Duct (Inlet)

Hybrid Control System

Description

The cooling Fan consists of the main connector, the cooling fan relay and the BLDC motor. It is controlled by the BMS ECU PWM signal which
varies with the high voltage battery condition (9-Speed).

Hybrid Control System

Components




1. Main Connector 2. BLDC Motor

Hybrid Control System

Specification

Duty (%) Fan Speed (rpm)
10 500
20 1,000
30 1,300
40 1,600
50 1,900
60 2,200
70 2,500
80 2,800

90(Max.) 3,100

95(Max.) 3,850

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.

Failure to follow the safety instructions may result in serious electrical injuries.
1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the upper frame (A) after loosening the mounting bolts and nuts.



7. Remove the outlet cooling duct.
(Refer to Hybrid Control System - "Cooling Duct")

8. Disconnect the cooling fan connector (A).

9. Remove the safety plug cable after loosening the mounting nuts (B).

10. Remove the cooling fan after loosening the mounting bolts and nuts (A).



Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

. Install the cooling fan in the reverse order of removal.
Cooling fan installation nut:7.8 - 11.8 N.m (0.8 - 1.2 kgf.m, 5.8 - 8.7 Ib-ft)

Inspection
. Connect the GDS to the Data Link Connector (DLC).

. Connect the oscilloscope probe to the BMS extension connectors.

Cooling Fan Speed Waveform:
BMS Extension Connector B01-S(20)
Cooling Fan Feedback Waveform:
BMS Extension Connector B01-S(4)

. Turn the ignition switch ON.

. Check “Fan Status”, “Current” "Waveform" and waveforms in each cooling fan operation mode by using “Actuation Test” function in GDS.

Specification :Refer to "Specification”

[Cooling Fan at 1st]

Actuabion Test

Test tems = I
y Undl Stop Buttan

@ Duration

E # Conditions |16 ON

» Result Oparation Command Sent

Fan Tth

Current Diata

T e T T

SE“S.“J."“'.“‘."‘E.--------------------------------H‘.“'E.'-.h.'t.----------
1 Fan Current .=
:3;"1 Fan Motor RPM 11]:.2 FIP‘M -
1¥ Fan Status L :

_| State of Charge of Battery(BMS) 320 % =
71 BMS Main Relay ON Status NO - (a
71 BMS Controllable State NO -

71 BMS Warning MO -

71 BMS Fault NO =

L RS WA Elae Y T I i




[+] 05cilus.4:ope[ Sewor )| Theme ][ 2onvacn )| aux ) Review )user Seteg) 2 1ams

[m]lm-llmliml[vml[w IE]EIIEJE] M > @

F_SFEED T M 5w Avg 38V MN 01V -

Cooling Fan Spead

__________ [nn eIl .

i b:
VF(FeadBack) TUOMAX B0V Avg 0TV MN 04V rE
Cooling Fan Feedback |

1
1t
[Cooling Fan at 2st]
Actuation Test E__‘:‘] E
Test Items =
@ Duration | Uil Stop Buon

@ Conditions IG. ON

Operation Command Sent

& Hersull
Fan 7th
Fan &th
Fan @th m m
Fan 10th
LEan Cton bl

Current Dala

| % Fan Current 0.3 A !
: # Fan Motor RPM 1240 RPM :
1 ¥ Fan Status 2 - H
Il State of Charge of Batterv(BMS) 20 % =
U1 BMS Main Relay ON Status NO - I
U BMS Controllable State MO -
] BMS Waming ND -
| BMS Fault HNO - 1
LB Wald Elae B — |




O Oscilloscope (_Sersor J[_Theme J( 2onvacn )| aux [ Review ](user Set) & 15ms i

[“--][ mﬂ*}{ Hm][mllvm][ Save IE}{EIEIE] [ e [

'F_SPEED T omMax 51 ﬁwq; 3TV MIN'u.IV'rE]

Cooling Fan Spead

. B " . } L A b

WF[FaadBACK) ' MAX 51V g 3BV MM 0S5V rE]

Cooling Fan Feedback

< : ; : : ' 1o

[Cooling Fan at 3st]

Actuabion Test

Test ltems =
Fan 1st s Duration | Uil Siop Butian |

+ Conditions 1. O |

+ Result

OperaSon Command Senl |

Fan Tth

Fan oth N EE

Fan 10th

Current Data

|-" Fan Current 05 A :
:-' Fan Motor RPM 1481 RPM 1
11 Fan Status 3 - :
| State of Charge of Battery(BMS) 3?0 % -

BMS Main Relay ON Status NO =

BMS Controllable State NO -

BMS Warning NO -
] BMS Fault NO -

| BMT Wald Flan [N




& Oscilloscope [_Sensor J(_meme J(2onvace J(_sux ) review J(user sening) £2 18 ms

[w][w-][m][wlw][ml@@@@ M o D

'F_SPEED MAX 51 A-.qazu'uw u1v'|—E

A I D]

a X . i . . . . . b . .
VF[FeedBACK) MK STV Awg 31V MM OS5V C

-

Cooling Fan Feedback

[Cooling Fan at 4st]

Actuation Test

Test tems iz
Fan 15t « Duration

Uil Stop Eumzn
Fan 2nd

an Operation Command Sent

Fan Bth L4 + Result
Fan 7th
Fan 8th
Fan o
Fan 10th

Emn Shan

Current Diata

mu.u_ﬂmw

¥ Fan Current 1.1 ‘:
¥ Fan Motor RPM 2013 RPM [
¥ Fan Status 4 - i
[ State of Charge of Battery(BMS) 20 % -
[ BMS Main Relay ON Status NO - L
L BM3S Controllable State NO -
[ BMS Warning NO -
- BMS Fault ND -
RS Wald Elna 3 T T =




& Oscilloscope (_Sensor J[_meme J(2cnvacn )(__aux )(Revew J(user semng] 218ms |

[wlw-][m][wlw}[w}“ @A = B

'F_SPEED ToMAx S m.-gzav'um u1v'|—@

. . b . . .
T MAX STV Mgl 2BY  MN DSV l‘@

VF[FeadBACK)

Cooling Fan Feedback

[Cooling Fan at 5st]

Actuation Test !_?'q:l E

Test tems 5

Fan 1st s Duratign | il Stop Bluiton
Fan 2nd .

Fan 3rd ® & Conditions & ON

Fan Tth
Fan &th

Fan oth EN KN

Fan 10th

Fan Ston |

4 Fan Current 1.6 A '
¥ Fan Motor RPM 2265 RPM 1
¥ Fan Status § - .
U State of Charge of Battery(BMS) 320 % -
[ BMS Main Relay OM Status NO -
U1 BMS Controllable State NO -
U BMS Warning NO -

BMS Fault NO -

FhiT Wiald Fl=me Rli™ - -




& Oscilloscope [_Sensor J{_Teme J[ 2cnvacn | swe J[_Review |{user Seang) 2ems | [F]
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"F_SPEED T oMax 52V ,awg'zﬁv Hm'n.W'ril

Cooling Fan Speed

VF{FaedBALCK) MAX 51 Awgs 31y MN 05V I_E]

Cooling Fan Feedback

[Cooling Fan at 6st]

Actuabon Test

Test ltems - .
Fan 1st ¢ Duration | U0l Stop Bunon

Fan 2nd

o B £ o Conditions 'O ON

Fan 4th

Fan ith

Fan 8th

Fan o [ sop |
Fan 10th

Ean Shon

Current Data

| ¥ Fan Current 21 A |
1% Fan Motor RPM 2505 RPM I
| ¥ Fan Status 6 - i
[ State of Charge of BatterviBMS) 320 % -
1 BMS Main Relay ON Status NO - =
] BMS Controllable State NOD -
1 BMS Warning NO -
1 BMS5 Fault NO -
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2l 1Bms

(]
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Cooling Fan Feedback

20V T Max 52V m; TE0V . MM OOV r m
Cooling Fan Speed :
M mna
LA -1 " i ; 1 hi. "
g ll+zov ] ' WF(FaadBACK) UoMax S50V Mgl 30V MIN COSY rE

[Cooling Fan at 7st]

Actuation Test

Test ltems
Fan 1st
Fan 2nd
Fan 3rd
Fan ath
Fan 5th

EADRIN o _____

1
TFandh T T T T TTTTTTTTTTTTTTTT

Fan 9th
Fan 10th

Fan THan

@ Duratlgn | Ll Stop Bution
& Condiions IG. 0N
& Result Operation Command Serit

E s

=]
(=]

FLEJ“_SEL'L"E"_‘E _________________________________ Value Unit __________ 2
i 14 Fan Current 28 A 1
|4/ Fan Motor RPM 2767 RPM |
19 Fan Status T|- H
"1 State of Charge of Battery(BMS) 320 % -
1 BMS Main Relay ON Status MO -
71 BMS Controllable State MO -
| BMS Warning [ [
| BMS Fault NO
L] RIS Wald Flan BIC = -
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T
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Cooling Fan Feedback

4 : : 1ol

[Cooling Fan at 8st]

Actuation Test ==

Tesl lems s

Fan 15t @ Duration
Fan 2nd
Fan 3rd
Fan 4th
Fan 5th Operation Command Sent
Fan &th # Result

- [/ || R ppp—

Uil Stop Buson

IG. 0N

@ Condilions

| #Fan Current 35°A K
14 Fan Motor REM 2957 RPM i
i Fan Status 8 - -
" State of Charge of Battery(BMS) 320 % -
1 BMS Main Relay ON Status NO - I
| BMS Controllable State NO -
U1 BMS Warning MO -
| BMS Fault WD -

| BRAS Wald Flam Lo
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T
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Cooling Fan Feedback

[Cooling Fan at 9st]

Actuation Test

Fan 1st # [Duration Lintl Stop Buiton

 Conditions | "% O

g
g

Fan Sth + Resuit Operafion Command Sent

Current Data

Mwmm

i ¥ Fan Current 3.7 A -
| ¥ Fan Motor RPM 3001 RPM !
1 Fan Status g9 - H
| State of Charge of Batterw(BMS) 32.0 % -
" BM5 Main Relay ON Status NO - L
BMS Controllable State NO -
BMS Warning NGO -
BMS Fault NO -
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Cooling Fan Feedback

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

Cooling Duct (Inlet)

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the inlet cooling duct (A) after loosening the mounting fastener.

Cooling Duct (outlet)

1. Shut off the high voltage.
(Refer to "High voltage Shut-off Procedures").

2. Remove the rear seat cushion.
(Refer to Body - "Rear Seat Assembly")

3. Remove the rear door scuff trim.
(Refer to Body - "Door Scuff Trim")

4. Remove the outlet cooling duct (A) after loosening the mounting nut.



Installation

Failure to follow the safety instructions may result in serious electrical injuries.

 Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.

1. Install the cooling ducts in the reverse order of removal.
Outlet cooling duct installation nut:

7.8 -11.8N.m (0.8 - 1.2kgf.m, 5.8 - 8.7Ib-ft)

Hybrid Control System

Description

(DC 270V) from the high voltage battery into low voltage (DC 12V).

The Low Voltage DC/DC is integrated into the HPCU. It charges the auxiliary battery as a substitute for generator by converting the high voltage

Hybrid Control System

Component Location

gl

1. Low Voltage DC/DC Converter (LDC)
2. Power Outlet Terminal (DC 12V)

Hybrid Control System

3. Ground Terminal

Specification
Item Specification
Input Voltage (V) 200 - 310
Output Voltage (V) 12.8-14.7




Rated Power (kW) 1.8

Cooling Method Water-cooled

Hybrid Control System

Schematic Diagram

LDC (C133-8) Be 1

Auxiliary Battery Power (B+) - 4 | —
Auniliary Battary Power (B+) - 5 | —
Aunliary Battery Power (B+) - 6 | —

Auxiliary Battery Power (B+) - 73 |

Auxiliary Battery
POWER OUTLET ,1] EW

- (78 - P - CAN [High]
Other Cantrol Module

- (79 - P - CAN [Low]

Ground - 1:'—
Ground - :.EI—
Ground - :ﬂ—

Chassis Ground

Hybrid Control System

Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

* Be sure to shut off the high voltage before doing any work related with the high voltage system(Refer to "High Voltage Shut-off
Procedure"). Failure to follow the safety instructions may result in serious electrical injuries.

. Shut off the high voltage circuit.
(Refer to Hybrid Control System - “High Voltage Shutoff Procedure”)

. Remove the air cleaner assembly and air duct.
(Refer to Engine Mechanical System - "Air Cleaner")

. Remove the ECM & TCM bracket assembly.
(Refer to Engine Control/Fuel System - "Engine Control Module")

. Drain the coolant of hybrid motor cooling system.
(Refer to Hybrid Motor Cooling System - "Coolant")

. Remove the HPCU protector (A) after loosening the mounting bolts.



[{] Information
* Remove the inverter power cale in the follwing order.

8. Disconnect the HCU & inverter (MCU) connector (A).



Installation

A WARNING
* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

. Install the LDC in the reverse order of removal.
HPCU installation bolt:

19.6 - 29.4 N.m (2.0 - 3.0 kgf.m, 14.5 - 21.7 Ib-ft)
LDC power otulet cable installation bolt:



3.9-59N.m (0.4 - 0.6 kgf.m, 2.9 - 4.3 Ib-ft)
LDC ground cable installation bolt:
3.9-59N.m (0.4 - 0.6 kgf.m, 2.9 - 4.3 Ib-ft)

2. Refill the hybrid motor cooling system coolant and perform air bleeding by using the GDS. (refer to Hybrid Motor Cooling System - "Coolant")

» Perform HCU Variant Coding and Engine Clutch / Motor Resolver learning after replacing the HPCU.

HCU Variant Coding
1. Turn the ignition switch OFF.

2. Connect the KDS / GDS to Data Link Connector (DLC).
Turn the ignition switch ON.

3. Select "Vehicle, Model year, Engine, System".
4. Select "Vehicle S/W Management".
5. Select "HCU Variant Coding".

< Engine clutch engagement test

< System Mentification

H Engine Test On

B e Test ot |

B L0 Activasion Test
H Comeeession oressure 1 & HCL Variant Coding
B Engine clach sreasgems] |

< Engine Clutch/Motor Resolver Adaptation

« Stabilization of the engine clutch hardware transfer torque

‘ . ! « Hemowval of air from enging clutch hydraulic pressure ling

& |nitialization of the engine clulch inspection line leaming and diagnostic information

= —r— = — - -
D:lzill-n-| ek i . | s Iﬁnmhmd- EMI—IH!]I . |

S S _—
— — —

Engine clutch/motor resolver adaptation.
1. Turn the ignition switch OFF.

2. Connect the KDS / GDS to Data Link Connector (DLC).
Turn the ignition switch ON.

3. Select "Vehicle, Model year, Engine, System".
4. Select "Vehicle S/W Management".

5. Select "Engine clutch/motor resolver adaptation.".



U= T 1M Hybrid{ AE HEVW20165G 1.6 GDI HEV System b

Vehecle 55W Managemen!

« Engine chuich engagement test

< System ldentification

B Engine Test On
[@ Engine Test Off
B LDC Activation Test

B Commession messus o & HCLU Vaniant Coding
E Engine chich enanseme|

[q Engine Clulch/Molor Resolver Adaptation I

< Slabiization of the engine clutch hardware transfer torque

f i . < Removal of air from engine cluich hydraulc pressue ine

< Inilializalion ol the engine clulch inspection line leaming and diagnestic informabion

Hybrid Control System

Components

1. Power Cable (Main) 2. Power Cable
(Inverter < HSG & A/C Electric Compressor)

Hybrid Control System




Removal

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

1. Shut off the high voltage circuit.
(Refer to Hybrid Control System - “High Voltage Shutoff Procedure”)

2. Remove the air cleaner assembly and air duct.
(Refer to Engine Mechanical System - "Air Cleaner")

3. Disconnect the power cable (A) from the HPCU.

[{] Information

* Remove the inverter power cale in the follwing order.

4. Remove the positive (+) cable (A) after loosening the mounting nut.

5. Remove the high voltage battery inlet cooling duct.
(Refer to High Voltage Battery Cooling System - "Cooling Duct")

6. Disconnect the negative (-) battery cable connector (A).



7. Disconnect the power cable connector (-) (A) and power cable connector (+) (B).
8. Disconnect the auxiliary 12V battery positive (+) cable after loosening the mounting nut (C).

9. Disconnect the ground cable (D) after loosening the mounting bolt.

10. Lift the vehicle.

11. Remove the side under cover (A) after loosening the mounting bolts and nuts.




Installation

* Be sure to read and follow the “General Safety Information and Caution” before doing any work related with the high voltage system.
Failure to follow the safety instructions may result in serious electrical injuries.

* Be sure to shut off the high voltage before doing any work related with the high voltage system(Refer to "High Voltage Shut-off
Procedure"). Failure to follow the safety instructions may result in serious electrical injuries.

1. Install in the reverse order of removal.

Power cable mounting nut :

7.8-11.8 N'm (0.8 - 1.2 kgf-m, 5.8 - 8.7 Ib-ft)
Ground cable mounting bolt :

10.8-13.7 N'm (1.1 - 1.4 kgf-m, 8.0 - 10.1 Ib-ft)




