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Ciel aktivity: Uvod do témy, nadviazanie na uz zndme informacie tykajice sa
bezpecnosti pri praci s klasickymi pohonmi, porovnanie.

KROK 1.

Struény popis aktivity: Video, popis videa a nasledny brainstorming na tému “bezpeénost
pri praci s klasickym pohonom’. Studenti si video prezri a popiu, ¢o na fiom videli.
PoCas brainstormingu ucitel na tabulu zapiSe pojmy slvisiace s problematikou
bezpecnosti pri praci s klasickym pohonom, ktoré st $tudentom uz zname. Uvedenie
témy “zaklady bezpecnosti pri praci s hybridnym pohonom”.

In§trukcie pre Ziakov: Pozrite si video. Co je v fiom zobrazené?

Co vam ako prvé zide na um pri termine “bezpe&nost pri praci s klasickym pohonom”?
Ktoré zasady si pamatate? Spolocne si ich zapiSeme na tabulu.

KROK 2.

Struény popis aktivity: Brainstorming — téma zasady bezpec€nosti pri praci s hybridnym
pohonom, odliSnosti od klasického pohonu. UCitel zapisuje kiu€ové slova na tabulu.

In$trukcie pre Ziakov: Co myslite, aké zasady bezpecnosti pri praci by mal dodrzat
opravar v servise, pri udrzbe a oprave hybridného pohonu? V ¢om myslite, Ze sa budu
tieto zasady odliSovat od zasad bezpecnosti pri praci s klasickym typom pohonu?

Pomocky: Video/projekcia na stenu/dataprojektor/notebook, internet, tabufa/flip na
zapisovanie

Cas: 10 min.

Poznamky: Prikladové video na pouzitie v ivode hodiny na navodenie témy bezpecnosti
pri préci s hybridnym pohonom:

https://www.youtube.com/watch?v=pKXmOFnmKCO

https://www.youtube.com/watch?v=m2qvGJwTuBo



Ciel aktivity: Prehibenie a upevnenie vedomosti z problematiky zasad bezpe&nosti pri
praci s hybridnymi typmi pohonu, praca s textom.

KROK 1.

Struény popis aktivity: Studenti pracuji v 3 skupinach s textom z Prilohy 1. Skupina A)
Introduction, danger B) Component location, high voltage locations, highly magnetic
locations C) Before maintenance, during maintenance, interrupted maintenance.

V texte si pri jeho €itani podCiarkuju klucové zasady.

InStrukcie pre Ziakov: Kazda zo skupin dostane text. VaSou Ulohou je dékladne si ho
preitat a podCiarknut’ informacie, ktoré povazujete za kluCové. V pripade potreby si
urobte poznamky do zoSita. Informacie nasledne pouzijete v dalSej aktivite.

KROK 2.

Struny popis aktivity: Prakticka aplikacia nadobudnutych vedomosti. Vytvorenie plagatov
so zakladnymi zasadami bezpecnosti pri praci a odporuCaniami. Prezentacia vystupov.
Praca v skupinach. 3 rézne plagaty ako vystup.

InStrukcie pre Ziakov: Nadalej pracujte v troch skupinach. Kazda skupina bude mat k
dispozicii ¢ast textu z Prilohy 1, flipovy papier a fixky. VaSou Ulohou je spolocne
navrhn(t plagat, ktory zobrazi zakladné zasady bezpecnosti pri praci s hybridnymi
pohonmi - predstavte si, Ze va$ plagat bude pouZzity na konkrétnom pracovisku.

Pomécky: Text v Prilohe 1 pre kazdého Studenta, verzie A/B/C podla pottu Studentov v
skupine

Cas: 20 — 25 min.
Zdroje: ©IMI eLearning



Ciel aktivity: Sumarizacia prebratého uciva, aplikacia nau¢eného do praxe.

KROK 1.

Struény popis aktivity: Prezentacia vystupov. Kazda skupina spracovala iny obsah. UCitel
dohliada na to, aby v prezentaciach odzneli v3etky klti¢ové body.

InStrukcie pre ziakov: Po ukonCeni prace kazda zo skupin odprezentuje svoj navrh.
Popiste, €o vetko ste brali do Gvahy pri jeho navrhovani a kde by ste plagat umiestnili (v
dielni, servise, ..). Ktoré klu¢ové informéacie a zasady by na ziadnom podobnom plagate
nemali podfa vas chybat? Zapiste si vSetky do zosita.

KROK 2.

Struny popis aktivity: Domace precvi¢enie uiva a upevnenie vedomosti v portali.

InStrukcie pre Ziakov: Za domacu ulohu spracujete v portali cviCenia v module HYBRIDY -
SAFETY. Nadvazuju na ucivo, ktoré sme dnes spolu prebrali.

Pomadcky: Flipové papiere, fixky, zoSity, pera, notebook/pristup na internet

Cas: 5- 10 min. + domaca loha/praca s portalom



A)

Integrated motor assist (IMA) hybrid vehicles use high voltage batteries so that energy can be delivered to a drive motor
or returned to a battery pack in a very short time. The
Honda Insight system, for example, uses a 144V battery
module to store re-generated energy. This energy is then
be used to drive the IMA motor. This decreases the load
on the fuel engine, resulting in reduced emissions and
increased efficiency. The Toyota Prius originally used a
274V battery pack but this was changed in 2004 to a
202V pack, which reduced weight by 26%.

Clearly, there are safety issues when working with hybrid
vehicles.

Figure 1/ The world land speed record for a Prius hybrid is 130.794 mph!

Hybrid vehicle batteries and motors have high electrical and magnetic potential that can severely injure or kill if not
handled correctly. It is essential that you take note of all the warnings and recommended safety measures outlined by
manufacturers and in this resource. Any person with a heart pacemaker or any other electronic medical devices should
not work on an integrated motor assist (IMA) system since the magnetic effects could be dangerous.

It is essential that you take note of all the warnings and recommended safety measures outlined by
manufacturers.

B)

Most of the hybrid components are combined in the power
unit (or integrated power unit, IPU). This is located behind
the rear seats or under the luggage compartment floor. The
unit is a metal box that is completely closed with bolts. A
battery module switch is usually located under a small
secure cover on the power unit. The electric motor is located
between the engine and the transmission or as part of the
transmission.

Figure 2 / IMA motor and power unit (PU) locations



All high voltage components (except the motor) are located in the power unit. The electrical energy is conducted to or
from the motor via three thick orange wires. Whenever these wires have to be disconnected, SWITCH OFF the battery
module switch. This will prevent the risk of electric shock or short circuit of the high voltage system. High voltage wires
are always orange.
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Figure 6/ High voltage battery power switch

Figure 4 / Motor power connections

Any person with a heart pacemaker or any other electronic
medical devices should not work on the IMA system. The
magnetic fields present can affect these devices and is therefore a
very significant danger. The use of any magnetic storage media
near the IMA system should be avoided. In the presence of the
system’s strong magnetic field, data could be partially or totally
erased. A mechanical or electronic wristwatch would also be
damaged.

Figure 5/ The core or rotor is made of very strong rare earth metal permanent
magnets

C)

¢ Turn OFF the ignition switch and remove the key.
+¢+ Switch OFF the Battery Module switch.

% Wait for 5 minutes before performing any maintenance
procedures on the system. This allows the large storage
capacitors to be discharged.

« Make sure that the junction board terminal voltage is
nearly 0V.



¢+ Always wear insulating gloves.

¢ Always use insulated tools when performing service procedures to the
high voltage system. This precaution will prevent accidental
short-circuits.

Figure 7/ Insulated gloves. Note these are not the same as general working gloves

Figure 8 / Electrical warning

When maintenance procedures have to be interrupted while some high voltage components are uncovered or
disassembled, make sure that:

+ The ignition is turned off and the key is removed.
++ The Battery Module switch is switched off.

No untrained persons have access to that area and prevent any unintended touching of the components.

Before switching on the battery module switch make sure
that:

« All terminals have been tightened to the specified
torque.

+ No high voltage wires or terminals have been
damaged or shorted to the body.

% The insulation resistance between each high
voltage terminal of the part you disassembled and the
vehicle’s body has been checked.

Figure 9/ High voltage cables are always orange

Summary

Working on hybrid vehicles is not dangerous IF the previous guidelines and manufacturers procedures are followed.
Before starting work, check the latest information — DON'T take chances.
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