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“Maintaining Hybrid Fuel Economy”

Two reasons many vehicle owners state for purchas-
ing a hybrid vehicle are better miles per gallon and

helping make the environment cleaner. Working on
hybrid vehicles for years, I have noticed that most of
the hybrid vehicle owners do not properly maintain
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their vehicle and therefore do not achieve the adver-
tised miles (Figure 1) per gallon. It’s such a problem
that some state emission programs are starting to
look into the EPA rating vs. the actual hybrid vehicle
miles per gallon. Since every new vehicle is certified
by the federal government for emissions and miles
per gallon, there is an issue when hybrid vehicles do
not achieve the posted numbers. Many of the hybrids

[ have worked on do not (Con’t on page 2)
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“Maintaining Hybrid Fuel Economy” (con’t from p. 1)

average anywhere near the suggested EPA ratings. One such example is a
2008 Toyota Prius that only averages 30.5 (Figure 1) when it should be aver-
aging about

46 mpg. That’s a very large difference from what the vehicle owner is actually
getting compared to the EPA rating. Think about how much more pollution
the vehicle is emitting now compared to when it was certified.

We know that all vehicles need routine maintenance, and hybrid vehicles are
no exception, especially as they get older and the high voltage (HV) battery
starts to deteriorate. Vehicle maintenance from an oil change to tire pressure
to a tune up can all affect the performance of the vehicle. With hybrid vehi-
cles there is also HV battery maintenance. It is important to check the status
of the HV battery for proper vehicle operation. If we go back to the first hy-
brid that hit the streets, we would be looking at a Honda Insight that had a 3-
cylinder motor. The Insight was dependent on the Integrated Motor Assist
(IMA) electric motor that was sandwiched between the engine and the trans-
mission to help do its part in propelling the vehicle. If the HV battery on the
Insight was depleted, it became very difficult to drive up steep inclines or
maintain a steady speed on a hilly road. Just like everything else on the vehi-
cle, the HV battery sometimes needs maintenance. What happens over

time to the HV battery is that it becomes unbalanced and the cells begin to
lose their capacity. Take notice of the HV battery level when driving a hybrid
vehicle that has some miles on it or one that has been sitting around for a
while. You will notice that the HV battery pack indicator seems to drain
quickly. When this occurs, there will be a noticeable power loss and a drop in
fuel economy. Many vehicle owners do not notice these issues since the pow-
er loss and the lower fuel mileage numbers are gradual, so they just keep on
driving. If the vehicle owner checked the mpg as seen in (Figure 1), where it
is 16 mpg less than what the vehicle should be averaging, the owner would
most likely bring the vehicle in for a diagnosis. Most of the time the HV
battery has problems with voltage drop (VD) at the bus bar connections to the

stud. (Con’t on page 4)
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The bus bars (Figure 2) get cor-
roded and start to resemble the
Statute of Liberty. In many cases,
HYV battery maintenance does the
trick in getting the HV battery
back up to its normal state —
that is, if there is no battery cell
damage. There are certain factors |
with HV batteries that involve
age, discharge and charging cy-
cles. In the case of the HV o~
battery, the life span depends on temperature, vehicle use, discharge and

Figure 2 §

charge cycles, among other factors. If the HV battery cell or module is dead, it
cannot be brought back to life. We always examine the causes of the HV
battery deterioration, which can be heat, time or air flow, to name a few.

Let’s look at the heat factor and ways that all hybrid or electric vehicles have
to cool their HV batteries. A technician working on one of these vehicles must
make sure that adequate air is circulated through and around the HV battery
pack. In many cases, I have seen premature HV battery problems or failure
due to airflow obstructions. Most of the obstructions are manmade, caused by
debris blocking the air flow vents, or a connection hose being detached from
the HV battery blower motor assembly. All the OEs have installed cooling
fans, while some use the A/C system, and others circulate engine coolant
around the battery to make sure that the HV battery temperature stays in
check. Heat is the No. 1 killer of the HV battery. Now let’s move on to what
we can do as service technicians.

The first items you should check when servicing the hybrid vehicle are the air
vent and ducts to the HV battery to ensure they are not obstructed, clogged

or disconnected. The next step would be to use the scan tool to activate the
blower motor to make sure that all the fan speeds work. It

is imperative that the vents are not obstructed and the (Con’t on page 7)
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“Maintaining Hybrid Fuel Economy” (con’t from p. 4)

If the cooling system is working
properly, it's now time to test the
HV battery by using a tool like
the Midtronics HYB hybrid
battery tester or a scan tool that
can read the HV battery PIDs
correctly. I like the Midtronics
HYB tester because it performs a
test that provides results on the
state of the HV battery very
quickly, and it prints. I use the
results along with factory scan data to inform and help sell the vehicle owner

a battery reconditioning service.

Our next step is to remove the HV battery and connect it to a grid charger.

Some grid chargers perform tests on the HV battery cells/pack as it dlscharg—
es and charges the cells.
The charging and discharg- D.,.u,..,..,

ing, if done early enough, [wa
will help balance the o P

Network Test

battery cells in the pack voe »

VCMIl-CFR L
and in many cases with the | = |
Chassis L

right equipment identify a | ...

cell or stick that is no long- |

er able to pull its own

weight. Take a look at a Figure 4
Honda battery stick I u

(Figure 3) that has one cell overheating due to internal resistance issues. Ford
has programmed in a battery balance test (Figure 4) in their factory scan tool
(IDS) that helps keep the 250 D size cells in the HV battery pack balanced.

There are grid chargers such as the one Mike Dabrowski came up with origi-

nally for his own Honda Insight to maintain and prolong (Con’t on page 8)
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“Maintaining Hybrid Fuel Economy” (con’t from p. 7)

the life of the HV battery. Mike
has sold many of these chargers DANGER)

HIGH VOLTAGE

(Figure 5) to hybrid vehicle ELECTRICAL

EQUIPMENT

owners, especially Honda In-
sight owners, since the battery
packs have encountered prob-
lems. There are others, such as
the one the Hybrid Shop had
made by Nuvant (Figure 6), that
are more involved in condition-
ing HV batteries. Owning and
having experience with both of
them has allowed me to recondi-
tion and rebuild many battery
packs successfully. Midtronics is
another company that has expe-
rience building charge/discharge
units for the OEs and is now
making their GRX-5100 EV/HEV g
(Figure 7) battery service tool ~ *
available to the aftermarket.

Many of the hybrid vehicles on the

road are now older and out of warranty,
needing the HV battery tested and recon-
ditioned. There will be many more
vehicles that will have an HV battery
installed in them because of the government rule that is slated for 2025

when vehicles must average 54.5 mpg. This regulation maybe relaxed as Pres-
ident Trump is looking to change the ruling in order to give the OEs some-
time. Even if the regulation is change battery powered vehicle are not going
away in fact everyday more and more vehicles will add-

(Con’t on page 10)

Figure 7
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“Maintaining Hybrid Fuel Economy” (con’t from p. 8)

-ed. Most likely if the goal stands it will be achieved by electrification of the
vehicle. Many OEs and Tier 1 suppliers such as Delphi are back to work on
the 48-volt system that will be showing up soon. With more hybrid and elec-
tric vehicles on the road, it will be commonplace to use equipment that
checks, discharges, charges and exercises the HV battery.

Some examples from my shop
Our first problem vehicle is a 2008 Toyota Prius that came in with a com-
plaint of poor mileage. The vehicle owner is experienced with hybrid vehi-
cles, since he owned a 2005 Honda Civic hybrid and currently owns a 2014
Toyota Prius. As a previous and current owner, he was able to compare his
2014 Prius to the 2008 Prius, noticing a big differ-
ence in mpgs. To confirm the concern over his poor
fuel mileage, our first course of action was to check
the vehicle display to see the average mpg the vehi-
cle was achieving. The vehicle owner thought that
his 2008 Prius needed a tune up since it had more
than 110K on it. We checked his service history and
found that we performed a tune up at 90k after the
engine had a misfire problem. Most likely since we
tuned the engine up recently it was not going to be

ENGINE IGNITION ANALYZER

B B 01607wn

CLEAR

= } .
CYCLE *AODE VIEW

an ICE problem, but rather an HV battery problem.
We checked scan data for engine misfires

along with the GTC 505 “scope on a rope” tool
(Figure 8) that easily identifies engine misfires caused by an ignition issue,
but none were found. Our diagnosis on this 8-year-old Prius would concen-
trate on the HV side of the vehicle to see if we had an HV battery that had de-
teriorated.

The next logical step in our diagnosis was to connect our Midtronics HYB
tester and test drive the vehicle to identify the HV battery state of health.

(Con’t on page 11)
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“Maintaining Hybrid Fuel Economy” (con’t from p. 10)

The HYB reported that the
“HV Battery Pack Requires
Service — Pack Out Of Bal-
ance” (Figure 9) (Fig. 6),
making it easier to explain
to the Prius owner that the
HV battery needed to be
serviced. Once the vehicle
owner gave us the OK, we
powered down the high-
voltage system by turning
off the ignition,

followed by removing the
service

plug (high-voltage con-
nector). After that, we were
able to remove the HV
battery and started remov-
ing the bus bars. The bus
bars were totally corroded,
causing a huge voltage
drop. This confirmed our
scan data, HYB test results
and test drive where we
noticed that the HV battery
indicator was displaying a
quick drop and rise in HV
battery voltage. When the
HV battery level either
drops or rises quickly, it in-
dicates that the HV battery
has a capacity issue.

1R
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The HYB reported that the “HV Battery Pack Requires Service — Pack Out Of
Balance” (Figure 10), making it easier to explain to the Prius owner that the HV
battery needed to be serviced. Once the | : :
vehicle owner gave us the OK, we
powered down the high-voltage system
by turning off the ignition, followed by
removing the service plug (high-voltage
connector). After that,

we were able to remove the HV battery
and started removing the bus bars. The
bus bars were totally corroded, causing a
huge voltage drop. This confirmed our
scan data, HYB test results and test drive where we noticed that the HV battery
indicator was displaying a quick drop : :
and rise in HV battery voltage. When the &S '
HV battery level either drops or rises
quickly, it indicates that the HV battery
has a capacity issue. We proceeded to
remove the bus bars and clean them in a

Figure 10

solution that prevents damage while
getting them back to (Figure 11), normal. 8
We connected our Nuvant/Hybrid Shop /
HV battery reconditioning equipment to
each of the 28 individual modules. This Prius pack was way out of balance and
had one module, No. 22, that took extra time in coming up to a normal level.

I would like to note here that GEN II Prius models are getting old, and their

HYV battery modules are getting to the end of their life.  mentioned earlier that
there is a life span on these modules. In this case, reconditioning was the way to
go, but there are many times when good donor HV batteries are just not
available, such as on a GEN I Prius, where we must purchase a new one from
Toyota. When the reconditioning was completed, we installed the HV battery

and test drove the vehicle with the HYB installed so we could

compare the before and after readings. (Con’t on page 13)
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“Maintaining Hybrid Fuel Economy” (con't from p. 12)

We found that the HV battery was now up to 92 percent compared to 78 per-
cent when we started. The battery reconditioning service was performed suc-
cessfully, and the Prius was back to operating normally.

Next let’s look at Honda IMA problems that cause an issue with mpgs. The
Honda hybrid system is unique in that the vehicle can still be driven even
with a bad HV battery. The vehicle will have much less power and of course
mpg will be greatly affected. The mistake that most Honda hybrid owners
make involves the vehicle HV cooling ducts that are restricted with debris,
making it difficult for the cooling fan to do its job. There is a procedure that
can be performed on the HV battery that helps drain and recharge the battery
pack and should be performed often once the vehicle is more than three years
old. Be aware that Honda has warranted many of the Hybrid HV battery
packs even if the mileage was over 80k,or in some states 150K. In some cases,
we have contacted the dealer on behalf of the vehicle owner and explained
the HV battery problem. We backed up our explanation with both the Honda
factory scan data and the Midtronics HYB tester. In many cases, the Honda
dealer was able to provide a new replacement free of charge to the owner.
Since Honda hybrids have many HV battery problems due to improper air-
flow and heat buildup, it's a good idea to -
add an additional fan to keep the batter-
ies cooler. Look at an additional fan
(Figure 12) that one of my students from
North Carolina has made up to help alle-

viate HV battery overheating issues.

Let’s move on to other issues that can prevent Honda hybrid vehicles from
getting the proper mpgs. One is the AutoStop/IdleStop function that is used to
save fuel and has now been adopted by many other manufacturers, known as
Start/Stop. In stop-and-go traffic, there is a huge efficiency loss due to the en-
gine running while the vehicle is immobile. All hybrids have a form of Idle

AutoStop that will turn off the ICE (Con’t on page 14)
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“Maintaining Hybrid Fuel Economy” (con’t from p. 13)

when the vehicle is stopped in order to save fuel. Once you release your foot
from the brake pedal, or touch the throttle, the ICE will automatically be started.
With that being said, think about if the AutoStop is not operating as designed.
What would be the result? You guessed it — less mpgs, due to the engine run-
ning more than it should. One of the ways a Honda hybrid system is able to
achieve better mpgs is to use this feature, but before it can go into that AutoStop
mode, there are some criteria that have to be met, such as the ICE has to be at a
certain operating temperature, the MAP voltage has to be correct, the brake pe-
dal has to be depressed and so on. So, if Auto-Stop is functioning properly and
the HV battery is in good condition and there is still an mpg concern, there is yet
another problem that is often overlooked.

The Honda Civic hybrid utilizes a valve pause system (VPS) that needs the prop-
er weight oil to operate correctly. The VPS is used to control oil flow to the
cylinder head that allows the rocker arms to disengage, thus providing ICE pow-
er from only one cylinder on 2003 to 2005; on 2006 and up vehicles, it shuts off all
four cylinders. This engine requires Ow20 weight oil that is usually only found in
a synthetic and in limited supply as a semi-synthetic blend. If the wrong oil is in-
stalled in the engine, it will prevent the VPS from properly operating, and the
valves will not close as they are designed. The lack of proper operation will cause
the ICE to stay running and not provide proper electric power from the battery.
Using the wrong oil will also result in less Regen (power that the motor genera-
tor/integrated motor assist [MG/ IMA] supply to the HV battery), causing prema-
ture HV battery failure due to the battery not being properly charged and
discharged. I have repaired many Honda Civic hybrid vehicles that were only
getting 30 mpgs with a simple oil change, since the engine had the wrong oil in
it.

I hope this article has shed some light and understanding on mpgs in hybrid ve-
hicles. Remember that the ICE and HV both need to function as designed or the
mpgs will not be achieved.
Article By G Truglia TST Founder, President and ASE World Class Triple Master
L1, L3, F1, A9, X1 C1, Technician
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A/CPERFORMANCE AVALARLE N STRAIGHT, 45°AND DURABILITY REQUNREMENTS

SOCFITTINGS

.
-4 -89 WEB-
EEEZ0 SR AIRSEPT.

www.alrsept.com
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ARE YOU GIVING YOUR CUSTOMERS A
GREAT REASON TO RETURN TO YOUR SHOP...

... WITH PROVEN PRODUCTS |~ /== =

AND A PREVENTIVE [/~ |<.;

MAINTENANCE PROGRAM |~~~/
THAT WORKS!! I S

e LUBRICATION & FUEL
DEPOSIT CONTROL

* GDI

e FUEL / AIR SERVICE

e TRANSMISSION

e POWER STEERING

e COOLANT

* BRAKE

: CLIMATE CONTHOL * THE BG PROTECTION PLAN IS A NO-COST

e DIESEL INJECTION CLEANING BENEFIT OF USING BG PRODUCTS.

SOMEONE IS DOING THESE SERVICES T0 YOUR CUSTOMER’S VEHICLE ...
IS IT YOU?

1 fﬂ"‘."? The BG Lifetime Protection Plan is the
5 #1 Customer Retention Tool
in service shops from coast to coast!

Sf}Lubn-Care

Distributo ecticut, Inc
203.877.5690 + 65 Eastcrn Steel Road
Milford, CT 06460 www.lubri-care.com
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WOULD YOUR SCAN TU[]L SURVIVE?

i - J‘-
s 3 “h‘! - ur-..h.ﬂ >

THE PAD 1

THE WATER RESISTANT & DUST PROOF IP65 RATED SCAN TOOL

10.7 "HIGH RESOLUTION IPS DISPLAY » ANDROID OPERATING SYSTEM
GHRAPHS UP TOD 15 PID'S OF LIVE DATA = ALL MAKES, ALL MODELS, ALL MODULES
OBD|I WIRELESS TO THECAR = AUTOMATIC CODE SEARCH

2
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BuLLseve:

Leak Detector raen rending

e P

0 Pressurine sealed system with (02 gas e Quickly lacate 002 g2 af the leak ste e Foam color change pinpoints leak sie.

BULLSEYE Leak Detector

» Fast — Easy — Accurate

» CO2 Gas Pressurization — Safe — Easy — Effective

» Electronic CO2 leak detector to quickly zero in on |leak site

» Color changing foam to identify exact leak location

» Safe for All Systems — EVAF, Fuel, Air Conditioning, Intercooler,
Induction Systems, Air Suspension, Cooling Systems,
Wheel and Tire — Any Sealed System

Test Solutions




Built by technicians, for technicians

B
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-
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L

REMOVE SLUDGE, ETHANOL AND
WATER AND REDUCE OIL VAPORS
THAT CAUSE VALVE DEPOSITS.

(wickly breaks down and removes all
sludge, varnish and deposits, and halds
them in suspension until they are drained.
Eliminates sthanol-related fusl izsues with
excluzive HydroBond™ Technology.

400-1206 G0i Mamtsasnts Kit
400500 Engine 0 Cleaner
400-6220  Engine Treatrmant
an0-7am  Fuel Syetern Cleaner

Proud sponsor of

Cool Smoke® HP delivers market-leading

ease of use, relisbility and lesk detection.

6o0-0v80 (ool Smoks HP with Turba Rdapter it
600-0v6eNA  Cool Snoia HP without efaptars

FRoAMHCMTLY ST :':!!l.'!"-_nl
1 ot Pl
e vy vk FIPU )
LR ETR ERC R T LI T

Volume 14, Issue 2

QUICHLY AND EFFICIENTLY
RECOVER, RECYCLE, AND
RECHARGE AUTOMOTIVE A/C
SYSTEMS.

Patented unique, fast and complete
refrigerant changeover system with 7
color touch-screen control, patented
nilless compressor and motor-controlled
ball valves and 1-2-5 warranty.

FE134A SOE GETREH B-134a
Fi1zsa SOE GB43 B
Fispsd SOEJDED  B-134a B R-133sf

S Automotive
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[3 Home X

& C | ® www.istseminars.org T % U |
H° Apps % TPMSTools- Tire Pre [Y) PARSONS T TNR Technical Inc. - [} NewTab o Bulk CCTV Store-Sec @} Discount Power Supp  [Y httpsy/techinfotoyor BB GB Remanufacturing.  [% Cincinnati Health Inst & Auto Lift Parts, Car, V
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TRAINING PRODUCTS  MEMBERSHIPS CONTACT  DONATE

Our Partners:
Rarserr fiy  aTg|eurovonve MR VLI

Keeping You, Our Fellow Technicians UP-TO-DATE....

Our Goal & Mission is to:

Keep our fellow technician up-to-date with the latest technology.
Provide Quality Training seminars at a reasonable price.
Deliver practical, useful repair information.

Keep technician informed of the industry trends.
Increase consumer awareness of our skills and professionalism

We have nationally known industry experts providing
Live Seminars/Webcasts

TST New Website has Training On Demand—Free Webcast and Information
when you want it—Pay for Webinars to watch a seminar you missed or to re-
view the information that was taught in the seminar at your own pace. A 2 Day
pass for as low as $10.00—month— 3 - 6 month and 1 year are available.

Save on All Training with a Membership. More Info

Save on All Training with a Membership. More Info ARTICLES

. .
FREE WEBINARS - VIEW I_u—u coming Webinars

ARTICLES ON DEMAND -
l Free Webinars - ON DEMAND Date: Title/Description:
Webcasts For Future Webcasts REGISTER
LIVE SEMINARS - LIVE
it ek WEBINARS - SIMULCAST
P — PHOTOS I Pay For Webinars & VIEW ON DEMAND
WEBINARS - SIMULCAST FHRIE‘IT BOOKS
PHOTOS "Mastering Your Labscope™ Reprogramming with J-2534
Topie "Reprogramming with J-2534"
BOOKS .
Stay Current “Mastering Your Labscope® Instructor's Pete Meier and "G" Jerry
1 EREE "Using The Scan Tool T 9011 Dodze 5.7 HEMI Val Sign up to get notified when new FORIEITE TO0T S Ne Truglia
1 FREE "Using The Scan Tool To J11 Uodge 2./ HEVI Valve training gets posted. 'l wenw
Stay Current Diagnose 2017 Problem fnstructor 'G"Jerry Truglla Today there are two to three aptions for
Sign tp to get notified when new U 2En0se 2 This 3 PLUS HOUR seminar consists of..

trainirg pets posted




JULY 26-29, 2017

WE'RE PUTTING ALL OF YOUR
TRAINING NEEDS IN ONE PLACE!

THE EARGEST

AUTOMOTIVE
TRAINING EVENT

IN AMERICA!

www.NACEAutomechanika.com




