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INTRODUCTION

1.1 OBIJECTIVE

The objective of this deliverable is to provide an introduction to described Job Role within the applied
skills definition model.

1.2 PURPOSE OF THE DELIVERABLE

The purpose of this deliverable is to define skills definitions of the Functional Safety Engineer job role
within the EuroSPI/ASA skills definition model.

1.3 SCOPE OF THE DELIVERABLE

The deliverable contains
e Description of the content of the Job Role

e Description of used Skill Sets and skills definitions, coverage of Qualification Schemas
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2 EUROSPI SKILLS DEFINITION MODEL

A skills definition contains the following items (see Picture 1):

Lewel / Job Role
n »

Unit

1n
Hote/
\—’ Element 1 Explanation
Tn
4‘_» Performance
n Critefia

Figure 1 The Skill Definition Model (1:n = one to many relationship)

Knowedge knowedge
Understanding Understanding
Descripion Category

Context Range

]
:

Context: A category of ranges; it represents some terminology used in a performance criterion that
consists of different context, conditions or circumstances. A participant must be able to prove
competence in all the different circumstances covered by the context.

Domain: An occupational category, e.g. childcare, first level management or software engineering.
Element: Description of one distinct aspect of the work performed by a worker, either a specific task
that the worker has to do or a specific way of working. Each element consists of a number of
performance criteria.

Evidence: Proof of competence.

Knowledge and understanding category: A category of knowledge and understanding descriptions.
Knowledge and understanding description: A description of certain knowledge and understanding. To
be judged competent in a unit a participant must prove to have and to be able to apply all the
knowledge and understanding attached to it.

NVQ (UK based): The National Vocational Qualification standard of England, Wales and N. Ireland.
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Performance criterion: Description of the minimum level of performance a participant must
demonstrate in order to be assessed as competent. A performance criterion may have relevant
contexts.
Principle: A statement of good intentions; it underpins all competent domain practice.
Range: Description of a specific circumstance and condition of a performance criterion statement.
Qualification: The requirements for an individual to enter, or progress within a certain occupation.
Job Role: A certain profession that covers part of the domain knowledge. E.g. domain = Functional
Safety, job role = Functional Safety Manager.
Unit: A list of certain activities that have to be carried out in the workplace. It is the top-level skill in

the UK qualification standard hierarchy and each unit consists of a number of elements.

The above structure was originally proposed by the DTI (Department of Trade and Industry) in the UK
for the NVQ (National Vocational Qualification) standards. These models have been re-used and
slightly modified by other countries when they started employing skill cards [1], [2]. ISCN (developer
of the platform) was partner in the first EU projects (CREDIT, 1998 to 2001) that have set up such new

gualification strategies.

This model has been extended and mapped to other qualification programs:
e Erasmus+: A Performance Criterion is also an LO (Learning Objetive)
e ESCO: A Performance Criterion can be a skill or a knowledge. This way we get lements of skills

that contains skills or knowledge (what ESCO proposes).
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3 JE®UHUPAHE HA YMEHWATA 3A NPOPECUATA "MHXEHEP

NO ENNEKTPUYECKO CU/10BO 3AABUKBAHE"

3.10MNNUCAHUA HA YMEHUATA

AKpoHMUM Ha obnactTta: TexHMKa
3arnasue Ha obnacrtra: CvnoBo 3a4BUKBaHe
OnucaHue Ha o6nactra: AKpoHUM Ha npodecunaTa: ECEPE
HavmeHoBaHue Ha npodecunaTa: VHeHep No eNeKTpUYEcKo CMN0BO 3aBUKBaHE
OnucaHue: KapTaTta ¢ ymeHuATa BKAIOYBA CNefHUTE TEMATUYHM yuebHKn H6aokose (Units) n enemeHTH
(Elements)
U.1 BbBegeHue
U1l.E1 MotmBauma n npegn3BmMKaTencTea
U1.E2 }XuM3HEeH uuKbA Ha npoayKTa (BbBeaeHue)
U1.E3 MpoaykToBa xomonorauma n ctaHaapTu
U1.E4 BrpageHn aBTOMOOUAHM cUCTEMM
U1.E5 OcHoBHM cxemu Ha ePowertrain
U.2 CuctemHO UHKeHepcTBO (PYHKLMOHANIHO NPOEKTUPaHe Ha aBTomobuna)
U2.E1 ®yHKUMOHAMHO NpOEeKTUpPaAHE
U2.E2 ®yHKUMOHANHM acneKTM Ha 6e3onacHOCTTa
U2.E3 AcneKTn Ha KubepcurypHocTTa
U.3 3agBurKBaLm cuctemm
U3.E1 EneKTpuueckun gsuratenu
U3.E2 CnunoBsa eneKkTpoOHUKaA, MHBEPTOPU
U3.E3 bnoK 3a ynpaBneHune Ha enekTpoasuratens
U3.E4 Cuctemu 3a ynpaBieHMe Ha xmbpuam
U3.E5 Cuctemu 3a npeobpasyBaHe Ha eHeprus
U3.E6 TpaHCMUCUMOHHU cUCTEMM
U.4 Cucremu 3a cbxpaHeHUe Ha eHeprusa
U4.E1 BatepuitHn cuctemu
U4.E2 Cuctemu 3a ynpasieHue Ha batepusaTa
U4.E3 FopuBHU KNeTKn
U.5 YnpasneHue Ha }KU3HEHUA LUKDBA
US5.E1 X13HeH umKbA Ha NpoAyKTa

U5.E2 YnpaBneHue Ha KU3HEHUA LUK U BU3Hec moaenu
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3.2BbJ10K ECEPE.U1 BbBEAEHWUE

AxkpoHum: ECEPE.U1
3arnasue: BreegeHue

OnucaHue:

CEPE

Tosu 6noK e BbBEAEHUE B obnactra Ha EﬂeKTpVI‘-IECKOTO CNoBO 3a4dBUXKBaHe. TYK € HanpaBeH o63op

Ha OCHOBHUTE nNpeansBUKaTencrtBea WM AOBUTATENN Ha MNPOMAHATA B aBTOMOBUAHUA CEKTOpP WM

obocHOBKaTa 3a M3Mo/13BaHETO Ha €/IEKTPUYECKNTE CUNIOBU 3a4BUNKBAHUA. Onucanu ca Pa3NINYHN

peleHns, KaTo Hamb/HO e/IeKTPUYECKO MPEeBO3HO cpeacTBo, plug-in xmbpua u xmbpug. BAOKBLT

BbBEXAa CbLO BbB d)a3VITe Ha XXMU3HEHUA LUUKDB/ZT Ha NPOAYKTa OT CYpOBUHUTE, Npe3 npouecnte Ha

pa3paboTka Ha BrpageHM aBTOMOOMAHM cucTeMun (BKAOUMTENHO V-UWMKBA), NPOU3BOACTBO [0

N3XBbPASHE.

3.2.1 bnok ECEPE.UL — EnemeHT 1: MoTuBauma n npeansBuKaTesicTea

AkpoHum: ECEPE.U1.E1

3arnasue Ha enemeHTa: MoTMBauma 1 npegmM3BMUKaTeNcTea

OnucaHue Ha enemeHTa:

To3u enlemeHT AaBa o6l nperies Ha ronemmute o6LLEeCTBEHM NPOMEHU U ABUraTeNIMTE Ha MPOMAHATa

B aBTOMOBWAHMA cekTop. OCBEH TOBa € OMMCaHO Bb3AENCTBMETO BbPXy OKOJIHATa cpeda Ha

NpPpeBO3HUTE CPeACTBaA C ENNEKTPUYECKO CMN10BO 3a4BUKBaHE N KOHBEHLMOHA/THO CM/10BO 3a4BUNKBaHeE.

Kputepuu 3a oueHKa:

CTyAeHT‘bT Tp‘r'I6Ba Aa MOXXe Oa NOoKaXXe OO0Ka3aTe/iICTBa 3a KOMNETEHUMU NO CAeaAHUTE KPpUTepun 3a

oueHKa (PC):

Kputepuii 3a oueHka

MpoeepkKa Ha pe3yntatute: CTyAEeHTLT MOXe A AeMOHCTpUpa

ECEPE.U1.E1.PC1

CTyAeHT‘bT 3Hae 3a Bb3,ﬂ,eVICTBMETO BbpXy OKOJZIHAaTa Cpeda Ha

aBTOMOBUAHUS CEKTOp.

ECEPE.U1.E1.PC2

CTyAeHT‘bT MOXe Aa onpeaenn gsuratennte Ha nNpomAHaTa U
O6U.I,E‘CTBeHMTe npeaonsBumKaTesiICtBa, Mnpesg KOUTO € U3npaBeHa

aBToMobWAHaTa UHAYCTPUA.

ECEPE.U1.E1.PC3

CTyAeHTbT NO3HaBa MNpPean3BuUKaTenNCcTteata U MPOMEHUTE B

aBTOMOBOUAHUS CEKTOP, KOUTO NpeTbpnABa B MOMEHTA.

ECEPE.U1.E1.PC4

CTyAeHTbT MOXe Oa onuwe pas3inyHute B'b3AEI;1CTBMﬂ BBbpPXy

OKOJIHATa Cpeda Ha pa3/InyHUTE 3a4BUXKBALLU CUCTEMMU.

Tabauuya 1 Kputepum 3a oueHKa Ha enemeHTta ECEPE.U1.E1
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3.2.2 bnok ECEPE.U1 -

AKpoHum: ECEPE.U1.E2

EnemeHT 2: ¥M3HEeH UMKbA Ha NPOAYKTa

3arnaBue Ha enemeHTa: *KU3HEH UMK HA NpoayKTa (BbBeaeHue)

OnucaHue Ha efeMeHTa:

CEPE

To3n enemeHT gasa 06LI.I| nperneg Ha cbasme Ha XXU3HEHUA UMKDB Ha NPOAYKTa OT CYpOBUHUTE, NPE3

npouecuTe Ha pa3pa60TKa (BKI]I‘O‘-IMTGI'IHO V-Ll,MK'bﬂ), npon3soAacCTBOTO A0 U3XBBP/IAHETO. OcseH TOBa

ce npenogasa 3HAYEHUETO Ha yCyrute B AeﬁHOCTMTe No XXU3HEHUA UNKD.

Kputepum 3a oueHka:

CTypeHTbT TpAGBa Aa MOXKe [a NMOKaxe A0KA3aTe/IcTBa 3a KOMMETEHUMM NO CNegHUTE KPUTEPUM 33

oueHKa (PC):

Kputepum 3a oueHka

Mposepka Ha pesyntatute: CTyAeHTLT MOXe Aa AeMOHCTpUpa

ECEPE.U1.E2.PC1

CTyAeHTbT MOKe Aa OeMOHCTPUPA 3HAHMA 33 YNpaB/ieHUETO Ha
KU3HEHMA UMKDBA Ha MPOAYKTa, BTOPUA KMBOT U Pas/IMKUTE 33

KOHKpPETHU YaCTu Ha 3a4BUNXKBAHETO.

ECEPE.U1.E2.PC2

CTyAeHTbT MOXe Aa AeMOHCTpMpa 3HaHMA 3a noaxoaa 3a

pa3suTne Ha V-UUKbA.

3.2.3 bnok ECEPE.U1 -

AKpoHum: ECEPE.U1.E3

Tabauua 2 Kputepum 3a oueHKa Ha enemeHTa ECEPE.U1.E2

EnemeHT 3: MpoAayKTOBa XOMOIOraLMA U CTaHAaPTH

3arnasue Ha enemeHrTa: MpoayKkTOBa XOMO/1I0raLMA U CTaHZAPTH

OnucaHue Ha enemeHTa:

Tosn enemeHT pgasa 3HaHMA 3a CblUeCTByBallMTe CTaHAApTM W pasnopendbw,

€/IeKTPUYEeCKNTE NPEBO3HN CpencCcTBa U TEXHUTE KOMMOHEHTU 3a 3a4BUNKBaHeE..

KpuTtepum 3a oueHka:

CBbp3aHN C

CTy,Cl,eHTbT TpFIGBa Oa MOXe Oa NOoKaXXe O0Ka3aTe/ICTBa 3a KoMneTeHUuun no cnegHntTe KpUtepmun 3a

oueHkKa (PC):

Kputepuu 3a oueHka

MpoeepkKa Ha pe3yntatute: CTy4EeHTbT MOXe A AeMOHCTpUpa

ECEPE.U1.E3.PC1

CTyAeHT‘bT 3Hae 3a pPas3/M4YHKN naBHM  OpraHuU3auum no

CTaHAapPTU3aLUunA.
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ECEPE.U1.E3.PC2 CTyneHTbT 3Hae 3a pas3/IMYHM OCHOBHW KaTeropuu CTaHAapTw 3a

E€N1EKTPUYECKU NPeBO3HU CPeACTBA N eNEKTPUYECKN 3a4BUHKBAHUA.

ECEPE.U1.E3.PC3 CTy4eHTbT No3HaBa NpaBMnaTta M npoueaypute 3a ogobpeHue Ha

npeBO3HU CpeacTBa C ENEKTPUYHECKO 3a4BUKBAHE.

Tabnuua 3 Kputepum 3a oueHKa Ha enemeHTa ECEPE.U1.E3

3.2.4 bnok ECEPE.U1 — EnemeHT 4: BrpageHu aBTOMOOUNHU crucTeMuU

AxkpoHum: ECEPE.U1.E4

3arnasue Ha enemeHTa: BrpageHu (MHTerpmMpaHmn) aBToMobUAHU cucTeMun

OnucaHue Ha enemeHTa:

To3n enemeHT fdasa obL, Npernes Ha apxXUTEKTYpUTE Ha BrpageHUTe aBTOMOOUAHW cUcTeMU U
KOMOUHUPaAHUTE  CTPYKTYPM Ha  KOHTponepuTe. EnemeHTbT ONUCBA  pas/iMKaTa  Mexay
I'IOTpe6VITEI'ICKVITe €/1IeKTPOHHU KOMMNOHEHTU U aBTOMODBUNHUTE KOMNOHEHTWN N ONUCBA OrpaHn4YeHunATa

Ha BrpaZeHnTe aBTOMOOUJTHN CUCTEMM.

Kputepuu 3a oueHKa:
CTyoeHTbT TpAbBa 4@ MOXKe [a NOoKaKe A0Ka3aTe/CTBa 3a KOMMNETEHUMW NO CNedHUTE KPUTEPUM 3a

oueHkKa (PC):

Kputepuu 3a oueHka MpoeepkKa Ha pe3yntatute: CTy4EeHTLT MOXe Aa AeMOHCTpUpa

ECEPE.U1.E4.PC1 CTyaeHTbT nMO3HaBa pas/IMKaTa Mexay OrpaHM4YeHUATa Ha
NoTPEOUTENCKUTE €EeKTPOHHM KOMNOHEHTU U OTPaHMYEHUATa Ha

BrpageHunTe a BTOMOBWIHW CUCTEMM.

ECEPE.U1.E4.PC2 CTygeHTbT MOXe Ja wuaeHtuduumpa TUNUYHUTE YCNOBMA Ha
paboTa, orpaHMYeHUATa HA OKONHaTa cpeda U APYrM KAKYOBU

dCNeKTU Ha 1U3non3eaHe Ha BrpageHuTe aBTOMOOUAHN cUCTEMM.

ECEPE.U1.E4.PC3 CTyfeHTbT pa3bupa KNHYOBUTE KOHUEMUMN Ha apXUTEKTYPUTE Ha

BrpageHuTe a BTOMOOWIHN cUCTEMM.

ECEPE.U1.E4.PC4 CTyLeHTbT MOXKe f[a OnucBa TUMMYHM BUOOBE KOMOWHMpPAHU

KOHTPO/1EPU N BaXXHU NOAXOAN B apPXUTEKTypaTa.

ECEPE.U1.E4.PC5 CTyLeHTbT MOXKe fga onucBa cneundukute Ha BrpageHuTe

AaBTOMOOWAHKN CUCTEMM U CUCTEMUTE pa6OTELLI,M B peasiIHO Bpeme.

Tabauua 4 Kputepum 3a oueHKa Ha enemeHTa ECEPE.U1.E4
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3.2.5 bnok ECEPE.U1 -

AKpoHum: ECEPE.U1.E5

F—=

EnemeHT 5: OcHOBHM cxemu Ha ePowertrain

3arnaBue Ha enemeHTa: OCHOBHM CXeMM (apxnTeKTypa) Ha ePowertrain

OnucaHue Ha efeMeHTa:

CEPE

To3n enemeHT npeacrtaBA Pas3/IMYHU CUCTEMHU APXUTEKTYPU Ha eNnekTpnd4eCKo CMN0BO 3a4BUKBAHE,

BKIIOYUTENHO U3UANO ENEKTPUHECKU aBTOMO6Mﬂ, XM6pM,CI,, C paswmputen Ha obcera Ha ABUXeHUe

(range extender) M C TOpPpMBHA KN1ETKa. 3a BCEKM TMN APXUTEKTYPATA Ha CUCTEMATA € 4a4EeHO OnNnCaHne

C pasnMyHM 6710KOBE 3a ynpaBieHne, MeXaTPOHHW GYHKLMM 33 BCEKM KOHTPONEH 610K, MHTepdeiicn

Ha HMBO NPEBO3HO CPEACTBO U UHTepdENCHM KbM eNeKTpuyeckma asuraten. EnemeHTbT CbLLO Taka

06Cb¥KAa OCHOBHUTE PYHKLMM Ha HMBO MPEBO3HO CPEACTBO M B3aMMOBPbB3KaTa Ha ynpasassallmTe

6/10K0Be, CBbP3aHM Ypes CUrHaANTe Ha WnHaTa.

Kputepum 3a oueHka:

CTyaeHTbT TPABBa 4a MOXKEe A3 NOKae A0Ka3aTesCTBa 33 KOMMETEHUMN MO CedHUTE KpUTepuM 3a

oueHkKa (PC):

Kputepuu 3a oueHka

MpoeepkKa Ha pe3yntatute: CTyAEeHTbT MOXe A AeMOHCTpUpa

ECEPE.U1.E5.PC1

CTyAEHT'bT MOXe ga onuuwe OCHOBHUTE eNNeMEHTU Ha CUCTEMHATA

APXUTEKTYPA Ha aBTOMOBWA C NbAHO €/1EKTPUYECKO 3adBUNKBaHe.

ECEPE.U1.E5.PC2

CTyAEHT'bT MOXe Oa onuuwe OCHOBHUTE eNeMEHTU Ha CUCTEMHATA

APXUTEKTYPA Ha aBTOMObUA C XM6pVILI,HO 3a4BuXBaHe.

ECEPE.U1.E5.PC3

CTyAEHT'bT Aa MOXe QOda onuue OCHOBHUTeE eNemMeHTU Ha
CUCTEMHATA QapPXUTEKTYpPa Ha eNIeKTpUu4ecku asTomobun ¢

paswnpuTen Ha obcera Ha ABUXeHue.

ECEPE.U1.E5.PC4

CTyAEHT'bT Aa MmoxKe Aa onunwie OCHOBHUTE eNeMEHTU Ha CUCTEMHaA
APXUTEKTYPA Ha eNEKTPUYECKH aBTOMO6MI1, 3a4BuXBaH C rOPNUBHHU

KNeTKu.

Tabnuuya 5 Kputepum 3a oueHka Ha enemeHTta ECEPE.U1.E5

3.3B6J10K ECEPE.U2 CUCTEMHO UHXEHEPCTBO (®PYHKLMOHA/THO NPOEKTUPAHE

HA ABTOMOBW/IA)

AKpoHum: ECEPE.U2

3arnasume: CUCTEMHO MHXEHepCTBO

OnucaHue:
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EnemeHTbT BbBEKAA B CUCTEMHOTO Pa3Ch}KAEHME Ha apXMTEKTYpPaTa B KOHTEKCTa Ha eleKTPUYECKOTO
334BUKBaHe C pa3bupaHe Ha GYHKUMOHANHMA AM3aliH HA CUCTEMATA, PAa3CbKAEHMA BbPXY PyHKUMUTE
B LAMaTa cuctema 3a GyHKLUMOHaHA 6e30MacHOCT U CBBbP3aHOTO € KMbepcurypHocTTa NpoeKkTUpaHe.
TYK Ca noa4vyeptaHM OCHOBHUTE KOMMOHEHTU Ha eNIeKTPUYEeCKOTO 3a4BUXKBaHE, noaxoaumTte wu
0b60CHOBKMTE Ha HageXaHuTe (6e30NacHOCT U CUTYPHOCT) UHXKEHEPHU KOHLIEMNUUMN 33 eNeKTPUYECcKn
3a4BuKBaWwmM cuctemn. OnncaHu ca pasanyHU KOHUENUMM, KaTo KOHLLeNLUM 3a NOTOKA Ha CUrHana,
Bepurata oT edpekTu MexKay KOMMOHEHTUTE M YNPaBAEHUETO Ha PUCKA B KOMMJIEKCHUA AN3alH Ha

cncremarta.

3.3.1 bBnok ECEPE.U2 — EnemeHT 1: ®yHKLMOHANHO NpOeKTUpaHe Ha aBTomobuna

AKpoHum: ECEPE.U2.E1

3arnasue Ha enemeHTa: OyHKUMOHAIHO NPOEKTUpPAHE Ha aBToMobuNa

OnucaHue Ha enemeHTa:

To3un enemeHT 06ACHABA CUCTEMHATA apPXUTEKTYPA Ha €N1eKTPUYECKOTO 3a4BUKBaHe C pa3bupaHe Ha
bYHKUMOHaNHUA aM3aliH Ha cucTemaTa. ApXUTEKTYpaTa Ha cMcTemaTa BKIOYBaA Pas/iMyHKM 610KOBe 33
ynpasneHue, copTyepHO HasnmpaHM MeXaTPOHHU GYHKLMM, UHTePdENCHM HAa HUBO NPEBO3HO CPEACTBO
N MHTEPhENCU KbM eNIEKTPUYECKNA ABuraTen. ApxuTeKkTypaTa Ha ePowertrain BKAOYBA CbLLO CMUCHK
OT YHKLMKM, KOUTO Ca OMNUCaHM KaTo Bepura oT epekTu mexay NpeBo3HO cpeactBo, 670K 3a
ynpasneHve Ha ABuUratens, MHBEPTOP, CUCTEMA 3a ynpaB/ieHWe Ha bHaTepusAaTa U eNeKTpUYecku

asuraten.

Kputepum 3a oueHka:
CTyoeHTbT TPAGBA 4@ MOXKe 3 NOKaxe A0Ka3aTesicTBA 3a KOMMETeHUMM No CnefHuTe Kputepun 3a

oueHkKa (PC):

Kputepuu 3a oueHka MpoeepkKa Ha pe3yntatute: CTy4EeHTLT MOXe Aa AEMOHCTPUpPa

ECEPE.U2.E1.PC1 CTyAeHTbT MoXe Aa 06aCHM PYHKLMOHANHOCTTA Ha M3NOA3BaHUTE

€/1eKTPOHHU KOMMOHEHTU.
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ECEPE.U2.E1.PC2 CTyAeHTbT MOoXe ga onuwe GyHKLMOHANHMA yNpPaBaaBalLL, NOTOK Ha

CNCTemaTa 3a eNEKTPUHECKO 3aABUXKBAHE U KaK aBTOMOBUNBT €

06Bbp3aH C Hes.

ECEPE.U2.E1.PC3 CTy4eHTbT MOXKe Ja npwuaara apxuTeKTypaTta Ha cuctemaTta M ga
yepTae Bepuru oT edpekTn (PyHKLMM Ha HUBO NPEBO3HO CPEACTBO)

B aPXUTEKTYpPATa Ha CUCTEMATA.

ECEPE.U2.E1.PC4 CTy4eHTbT Aa MOXKe Aa Cb3aBa CUCTEMHM YCNOBUS (M3UCKBAHMA),
KOUTO p[a ce MNpeHacoyBaT KbM EKUNUTe, OTroBapAlM 3a
NpoeKTupaHe Ha codTyepa, XapAyepa W eNeKTPOHMKATa Ha

aBTOMObBUNa.

Tabnuuya 6 Kputepum 3a oueHka Ha enemeHTa ECEPE.U2.E1

3.3.2 bnok ECEPE.U2 — EnemeHT 2: DyHKLMOHA/IHMU acnekTu Ha 6esonacHocTTa

AkpoHum: ECEPE.U2.E2

3arnasue Ha enemeHTa: PyHKUMOHANHW acneKkTn Ha 6e3onacHoCTTa

OnucaHue Ha enemeHTa:

To3n enemeHT gasa obuw, npernes Ha TMNUYHUTE ASIL (HMBO Ha MHTErpuTeTa Ha aBToMoOOMIHATA
6e3onacHOCT) KnacudpuKaumm u uenute 3a H6esonacHOCT, cBbp3aHM c ISO 26262, KouTo 3acAraTt

d)yHKLI,MOHaJ'IHOTO NPOEKTUPaHE Ha eNEKTPNYECKOTO 3a4BUKBAHE.

Kputepuu 3a oueHKa:
CTyAeHTbT TpAbBa 4a MOXKe [a NOoKaKe A0Ka3aTe/iCTBa 3a KOMMNETEeHUMN NO CNeAHUTE KPUTEPUU 33

oueHKa (PC):

Kputepuu 3a oueHKa MpoBepKa Ha pe3ynTaTtute: CTyAEeHTLT MOXKE A3 AeMOHCTPpUpa

ECEPE.U2.E2.PC1 CTyAeHTHbT 3Hae 33 TUNUYHUTE OLEHKM 32 HUBOTO HAa MHTErpuTeT Ha
aBTomobunHata 6esonacHocT (ASIL) Ha 6aTepuiiHUTE CUCTEMM U

CBbp3aHUTE C TAX LeNn 3a 6e3onacHocT.

ECEPE.U2.E2.PC2 CTyLeHTbT MoXe ga geduHupa TMNnYHK 3a ISO 26262 mepku 3a
6e30nacHOCT, B3eT Npeasus B Cy4Yald Ha CUCTEMM 33 ynpaBaeHue

Ha 6aTepuu.

ECEPE.U2.E2.PC3 CTyfeHTbT 3Hae 3a TUMWYHMTE pPeuTUHrM Ha ASIL  Ha
€/1eKTPUYECKUTE CUCTEMM 33 ynpaBJeHWe W ABUratenunte B

aBToMobunuTe n CBbp3aHUTE C TAX UEeNN 3a 6e3onacHocCT.
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ECEPE.U2.E2.PC4

CTyaeHTbT MOXe ga onpegenn tunmyHM ISO 26262 cebp3aHu
MepPKM 3a 6e30nacHoOCT, B3eTU Npeasuz B C/yyail Ha cMcTeMM 3a

ynpaBneHue Ha baTepuu.

ECEPE.U2.E2.PC5

CTyZeHTbT Aa e B CbCTOSIHWE Aa HanpaBu cBoi cobcTBeH AHANM3 Ha
onacHoctuTe M pucka (HARA) Bb3 ocHoBa Ha ISO 26262 u
NpPousBOAHO Ha UuUenuTe 3a 6e30nMacHOCT M MepKuTe 3a

6e3onacHocT.

Tabnuuya 7 Kputepum 3a oueHKa Ha enemeHTa ECEPE.U2.E2

3.3.3 bBnok ECEPE.U2 — EnemeHT 3: ACnekTu Ha KnbepcurypHocTTa

AkpoHum: ECEPE.U2.E3

3arnaBue Ha eflemeHTa: ACNeKTU Ha KubepcurypHocTTa

OnucaHue Ha enemeHTa:

To3u enemeHT Aasa obuy nperneq Ha acnekTuTe Ha KMbepcurypHoCTTa Ha aBTOMOBUAHUTE CUCTEMMU.

EnemeHTHT ONMCBa OCHOBHUM NOAXOAM 33 NPOEKTUPaHe, CBbP3aHO C KM6epCMrypHOCTTa, noaxoaun 3a

NOBBPXHOCTHO MUCNEHE HA 3aN/1aXU U aTakKN U pPa3/IMKNTE B CUTYPHOCTTA KATO UANO CnpAmMO

aBToMobunHaTa KubepcurypHocrT.

Kputepuu 3a oueHKa:

CTyAeHT‘bT Tp‘r'I6Ba Aa MOXXe Oa NOoKaXXe OO0Ka3aTe/iICTBa 3a KOMNETEHUMU NO ChegHUTe KpUTeEpPUn 3a

oueHKa (PC):

KpuTtepum 3a oujeHka

lMpoBepkKa Ha pe3syntaTtute: CTyAEHTbT MOXKe Aia AeMOHCTPUpA

ECEPE.U2.E3.PC1

CTypeHTbT  pasbupa  cneuMduyHWTE  XapaKTEPUCTMKM  Ha

aBToMobuaHaTa KubepcurypHocrT.

ECEPE.U2.E3.PC2

CTyLeHTbT MOXe Aa uAeHTUOMUMPA NOTEHUMANHM 3anaaxu U

NOBBbPXHOCTU 3a aTaKa Ha aBTOMOBOUAHUTE CUCTEMMU.

ECEPE.U2.E3.PC3

CTYAeHTDbT e 3aMn03HaT C NoAxoAa CUrYPHOCT-NO-AM3aiH.

ECEPE.U2.E3.PC4

CTyLeHTbT MOXe a3 wnaeHTUdULMpa aBTOMOOWIHU CUCTEMM,

CBbP3aHM C KUbepCUrypHoCTTa.

ECEPE.U2.E3.PC5

CTyoeHTbT MOXe Aa uaeHTUOMUMPa aKTUBM, CBBP3aHU CbC
CUTYpHOCTTa, M Jda noabepe Heobxoaumute nogxogau 3a

KM6epCMI'ypHOCT, 3a Aa 3al TN aKTUBUTE.

Tabauuya 8 Kputepum 3a oueHka Ha enemeHTa ECEPE.U2.E3
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3.4BbJ/10K ECEPE U.3 3ABUAKBALLN CUCTEMU

AKpoHum: ECEPE.U3

3arnasume: 3a4BMKBALLN CUCTEMMU

OnucaHue:

CEPE

Tosu 650K AaBa 06LI.I| npernen Ha KI'IaCMd)MKaLI,MFlTa Ha enekTpoaBuraTtennTe, TeXxHUTe NpuHUUNuU,

noeegeHne n metogmn 3a ynpassieHUE, KakTo U npernen Ha KJ'IaCM(I)VIKaLI,MFITa Ha MHBEPTOPUTE 3a

aBTOM06MﬂM/I’I|‘JEBO3HM cpeactea U KOMMNOHEHTUTE HA CM/10BATa €NIEKTPOHUKA (CE). yl'lpaBl'IeHVIETO Ha

ABUratenAa 3a ynpassieHUE Ha ¢a3OBVITe TOKOBE Ha €NeKTpoaBuraTtesia ce n3sbpliBa OT cneunaneH

co¢pTyep, HapedeH Field Oriented Controller (FOC) codTyep — KOHTpONEp OpUEHTMPaH MO NOAETo.

HacTpoikuTte Ha geduHUpPaHUTE COPTYEPHN MHCTPYMEHTU ce M3Non3BaT 3a obacHeHWe Ha codTyepa

3a ynpassieHve Ha asuratens. NpeacraseH e nperies Ha 610KOBUTE CTPYKTYpU, CBOICTBA, METOAM 3a

ynpasJ/ieHMe U CTpaTermm Ha XmbpuaHu cMcTeMu 3a yrnpaB/eHue.

3.4.1 bnok ECEPE.U3 —

AkpoHum: ECEPE.U3.E1

EnemeHT 1: EnekTpuyeckn gsuratenmn

3arnaeue Ha enemeHTa: Enektpuyecku asuratenu

OnucaHue Ha enemeHTa:

To3un enemeHT gasa o6uy npernen Ha KnacuduKaumaTa Ha eNeKTpoaBuraTesinuTe, TeEXHUA NPUHLMM,

noeegeHne U XapakTepuCtukn Ha ynpasneHue. OnucaHu ca KaTto npumepun MH(I)OpMaLI,Mﬂ 3a peaJiHa

UHTErpaumAa Ha enekrtpoasuraTten, M36paHM Ba*XHWN KOMMNOHEHTN, CTAaHAAPTU 3a CBbP3BaHE,

oxnaxaaHe, 3aWmUTH U Ap.

Kputepuu 3a oueHKa:

CTyAeHT‘bT Tp‘r'I6Ba Aa MOXXe Oa NOoKaXXe OO0Ka3aTe/ICTBa 3a KOMNETEHUMN NO ChegHUTe KpUTEPUN 3a

oueHKa (PC):

KpuTtepum 3a oujeHka

lMpoBepkKa Ha pe3syntaTtute: CTyAeHTbT MOXKe Aia AeMOHCTPUpA

ECEPE.U3.E1.PC1

CTyAeHTbT no3HaBa pPasANyHUTE BMAOBE U  06LLM/OCHOBHM
CBOWMCTBA Ha enekTpoasuratennTe, M3non3BaHM B obsiacTTa Ha

aBTOMOBUAHUTE 3a4BUNXKBaHUA.

ECEPE.U3.E1.PC2

CTyAeHTbT MOXe Oa onuuie TMnoBEeTe eNleKTpoaBuraTte/in nu To4eH
npuHUUN 3a aBTOMODOMIHOTO CMJI0BO 3aasuxBaHe. CneuunanHo AC-

PMSM, AM, DC-BLDC, DC.
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ECEPE.U3.E1.PC3 CTyneHTbT 3Hae peasiHOTO MOBeJeHWe Ha efleKTpuYeckuTe

ABUratesnn B CM1I0BOTO 3a4BUXKBaAHE U MOXKe a HavyepTae n 06ACHM

TEXHUTE KOHTPOJ/THN XapPaKTEPUCTUKN.

ECEPE.U3.E1.PC4 CTyOQeHTbT MMa [0CTaTbyHO 3HaHWA, 3a Aa onule/onpeaenu

CI'IeLI,Mq)M‘-IHM HEU3NPAaBHOCTU Ha eNneKkTpoasuraTenunTe.

ECEPE.U3.E1.PC5 CTyaeHTbT e B CbCTOAHME pJa onuwe npumepu 3a peasHa
WMHTEerpauusa Ha enekTpoasuraTenu, MOXe JAa Onuiue BaXKHM
n3bpaHN KOMMOHEHTWU, CTAHAAPTM 3a CBbP3BaHe, OXJaXKAaHe,

3aWnUTK 1 ap.

Tabauua 9 Kputepum 3a oueHkKa Ha enemeHTa ECEPE.U3.E1

3.4.2 bnok ECEPE.U3 — EnemeHT 2: Cni0Ba eNleKTPOHUKA, UHBEPTOPU

AkpoHum: ECEPE.U3.E2

3arnasue Ha enemeHTa: Cn0Ba e1IeKTPOHUKA, UHBEPTOPU

OnucaHue Ha enemeHTa:

To3n enemeHT gaBa obuy, npernes Ha KnacudMKaumATa Ha MHBEPTOPMTE 33 aBTOMO6MAN/NPeBO3HM
CpeacTBa U KOMNOHEHTUTE HA cU0BaTa enekTPoHMKa (CE), TexHMA NPUHUMNM, NoBEAEHWNE U METOAM 33
ynpasneHue (Hanpumep CKaNapeH KOHTPOJ, YNpaB/ieHMe Ha TOKA NO ABe BEJMYUHM, YNpaB/eHue C
NpPaBObIb/IHU MMMNY/CU, BEKTOPHO YNpaB/ieHWe, AUPEKTHO YMNpPaB/ieHWE Ha BbPTALMA MOMEHT).

CTyAeHT‘bT 3Hae NpumMmepun 3a nHTerpaunAa Ha MHBepTopuUTE B asTomobuna.

Kputepuu 3a oueHKa:
CTypeHTHT TpAGBa 43 MOXKe Aa NOKayKe A0Ka3aTe/ICTBa 33 KOMMNETEHLMMU NO CefHUTE KpUTepun 3a

oueHKa (PC):

Kputepuu 3a oueHKa MpoBepKa Ha pe3ynTtaTtute: CTyAeHTHLT MOXKe A3 AEMOHCTPUpPa

ECEPE.U3.E2.PC1 CTyfeHTbT 3Hae KakBO O3HayaBa ,CMnoBa eNeKTPOHMKA” —
3axpaHBaLLla YacT U yNpaB/iABaLla YacT Ha NpeobpasysBaTeniMTe KaTo
usno. CTyAeHTbT 3Hae TUMOBO OMNMCaHWe U Knacudukauma Ha

MHBEPTOPUTE B aBTomobuaHaTta obnacr.

ECEPE.U3.E2.PC2 CTyOeHTbT MOXKe Aa onuLle TUNoBe M CBOWCTBa (noBeaeHne, BONT-
aMNepHN XapaKTepPUCTUKM) Ha OCHOBHUTE KOMMOHEHTU Ha
CMoBaTa e/IeKTPOHUKA — KOHAEH3aTopu, MOoAynpoBOAHMKOBU

efleMeHTU 1 gpainsepu.
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ECEPE.U3.E2.PC3 CTyAeHTbT MOXKe Aa onuile OCHOBHMUA NPUHLUKUN Ha UHBEPTOpUTE,

CTPYKTYypaTa Ha CU/1I0BUTE UM HaCTU U METOAUTE 3a ynpaBaieHUeE.

ECEPE.U3.E2.PC4 CTyaeHTbT MoXe ga aeduHupa cneumPuyHM HeM3npaBHOCTU Ha

MHBEPTOPUTE, N3NON3BAHU B aBTomMobunute.

ECEPE.U3.E2.PC5 CTyaeHTbT MOXKe ga onuwe npuMmepu 3a MHTerpupaHe Ha

MHBEPTOPUTE B aBTomobunute.

Tabauuya 10 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U3.E2

3.4.3 bnok ECEPE.U3 — EnemeHT 3: bnokK 3a ynpasneHue Ha enekTpoasuraTens

AkpoHum: ECEPE.U3.E3
3arnasue Ha enemeHTa: b/10K 3a ynpaBaeHne Ha enekTpogBuraTens
OnucaHue Ha enemeHTa:
YnpaeneHve Ha ¢a30BUTE TOKOBE Ha €/IeKTpPoABUraTenis ce W3BbpLIBa OT crneuuaneH codryep,
HapeyeH Field Oriented Controller (FOC) Codtyep, KonTo:
e KoHTponupa pa3oBuUTe TOKOBE
e (O6uKHOBeHO e ba3Mpa Ha roToB 3a U3M0A3BaHEe KOMMAEKT 3a pa3paboTKa Ha codTyep
e Bkalousa BrpageH codTyep 3a ApaiiBep NAOC U3MepBaHe 4ype3 CeH30pM (3a oTYMTaHe Ha
nosnuMATa Ha poTopa, CKOPOCTTa Ha poTopa U T.H.)
e [loBeyeTo rofemu AOCTaBYMLM afanTMpaT cBoA cobcTeeHa Bepcma Ha FOC moayn
Mma peduHUpaHM HacTPOMKK Ha coPTyepHMUA NHCTPYMEHT (BMXKTe npenpaTkuTe), KOUTO MoraT Aa ce

M3NON3BaT 3a 06siICHEHMeE Ha cod)Tyepa 3a ynpas/sieHne Ha ABUraTenA.

Kputepum 3a oueHka:
CTyoeHTbT TPAGBA 4@ MOXKe 3 NOKaxe A0Ka3aTesiCTBa 3a KOMMETeHUMM No cnefHuTe Kputepun 3a

oueHKa (PC):

Kputepuu 3a oueHKa MpoBepKa Ha pe3ynTaTtute: CTyAEeHTLT MOXKE Aa AeMOHCTpUpa

ECEPE.U3.E3.PC1 CTyAeHTbT MoXKe ga 06acHM dyHKUMoHanHocTTa Ha FOC KoHTponep

OPUEHTUPAH NO NONETO U KaKBU a/ITOPUTMU Ce Nnpuaarat KaTto uAanao

ECEPE.U3.E3.PC2 CTyneHTbT moxke aa npunara FOC Ha nabopaTopeH aguraten u aa

npemMmnmHaBa KbM KOHKPETHU CbCTOAHUA.

ECEPE.U3.E3.PC3 CTyZeHTbT e B CbCTOsIHME Aa pa3bepe pasnukute mexay mogenure

Ha FOC, Hanp. eANHUAT C MOMOLLITAa Ha MO 3a OLLeHKa, a APYTUAT
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C nomouwta Ha Ha6op OT CeH30pKn 3a M3MepBaHe Ha TOKOBe,

NnoNoXeHne Ha poTopa n ynpasaeHue.

ECEPE.U3.E3.PC4 CTy[eHTbT 3Hae KaK ga Kannbpupa u agantupa FOC moayn, 3a aa e

noAxoAaLlo 3a cneunduyeH enektTpoasurarten.

Tabauuya 11 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U3.E3

3.4.4 bBnok ECEPE.U3 — EnemeHT 4: CucTemu 3a yrnpasaeHue Ha xmbpunau

AKkpoHum: ECEPE.U3.E4

3arnaBue Ha enemeHTa: CUCTEMMU 3a yNpaBAeHME HA XMBpUam

OnucaHue Ha enemeHTa:

To3n enemeHT AaBa 06uWa Knacudukauma Ha 610KOBUTE CTPYKTYPU, CBOMCTBA, METOAM 32 YrpaBaeHMe
M CTpaTernMmn Ha XMbpunaHuTe cuctemm 3a ynpassieHune. OnucaHmeTo we ce poKycupa rnasHo Bbpxy HW
pecypcu, 610KOBM Anarpamm, onmceay GyHKUMOHAAHOCTU. MNocoyeHa e KOHKpeTHa MHbopmaums 3a
cMCTEeMUTE 3a ynpaB/ieHMe Ha xnbpuam n texHute HW cBoncTBa, KOMYHUKALUMOHHM cpeacTBa, obwa

MH(I)OpMaLI,Mﬂ 3a BBaMMOAEﬁCTBMeTO UM U TEXHUTE CI'IELI,Md)M‘-IHM NPUNOXKEeHNA.

Kputepuu 3a oueHKa:
CTyoeHTbT TpAbBa 4@ MOXKe [ NOoKaKe A0Ka3aTe/CTBa 3a KOMMNETEHUMW NO CNedHUTE KPUTEPUU 3a

oueHkKa (PC):

Kputepuu 3a oueHka MpoeepkKa Ha pe3yntatute: CTyAEeHTLT MOXe A AeMOHCTpUpa

ECEPE.U3.E4.PC1 CTy[eHTbT 3Hae 3HaYeHNEeTO Ha TepMUHa , XMBpUAHO 3aaBUKBaHe”
M MOXe [Ja HayeptTae M TOYHO Ja onuwe 6nokosaTta
CTpyKTypa/cxemata Ha EBY-npeobpasyBaTten-enekTpogsuraren-

[OBT (pBUraTen c BbTPELIHO ropeHe).

ECEPE.U3.E4.PC2 CTyLeHTbT MOXKe Aa onulle BUOOBE M CBOWCTBA Ha cneunduyHm
CUCTEMM 3a ynpaB/ieHue Ha xMbpuaun — Hanpumep AePUHULMA Ha
BXOZ0BE/M3X0AM, CTPYKTypa, BPbH3KM M onucaHue Ha 610KoBe,

KOMYHMKaLMOHHWN CpeacTsa.

ECEPE.U3.E4.PC3 CTyaeHTbT nO3HaBa OCHOBHW CTpaTerMm 3a ynpasaeHune u
peryaMpaHe M MOXe A3 Onulle B3aMMOAEWCTBMETO Ha BCUYKMU
Ba)XHW BDB3NU: 3apALHO YCTPOMCTBO - aKyMy/laTOpHA cucTema -
npeobpasyBaTen - eNeKTPOMOTOp - OAOK 33 ynpaB/ieHWe Ha

Asuratena.
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ECEPE.U3.E4.PC4 CTyaeHTsbT MOXKe ha onuwe/aedunHnpa cneunduryHm

HEU3NPAaBHOCTU CUCTEMU 3a YyMNpaB/seEHNE Ha XVI6pM,£I,VI B

aBToMobunHaTa chepa (He NPOMULLIEHN UHBEPTOPU).

ECEPE.U3.E4.PC5 CTy4eHTbT MOXe Aa onuie NpumMmepu 3a UHTerpauma CMcTemm 3a

ynpaBneHue Ha xubpuaw.

Tabauua 12 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U3.E4

3.4.5 bnok ECEPE.U3 — EnemeHT 5: CucTemun 3a npeobpasyBaHe Ha eHeprua

AKpoHum: ECEPE.U3.E5

3arnaBue Ha enemeHTa: Cuctemu 3a npeobpasysaHe Ha eHeprua

OnucaHue Ha enemeHTa:

To3n enemeHT pasriexga cuctemmte 3a npeobpasyBaHe Ha eHeprua, U3MNoa3BaHU B XMBPUAHU
€NIeKTPUYECKM NPEBO3HU CPeacTBa U e/IeKTPUYECKN NPEBO3HM CpeacTBa C paswupeH obcer (range
extender). CbL0 TaKa ce B3emaT Npeasua pereHepaTMBHOTO CNIMpaHe U cUcTemaTa 3a Bb3CTaHOBABAHE

Ha KnHeTu4yHaTa eHeprua (KERS).

Kputepuu 3a oueHKa:
CTyoeHTbT TPAbBa 4a MOXKe a3 NOoKake A0Ka3aTe/CTBa 33 KOMMNETEHUMN NO CeaHUTE KPUTEPUM 33

oueHkKa (PC):

Kputepuu 3a oueHka MpoeepkKa Ha pe3yntatute: CTyAEeHTLT MOXe A AeMOHCTpUpa

ECEPE.U3.E5.PC1 CTYyAEeHTBLT NO3HABA XapPaKTEPUCTUKUTE HA ABUraTensa C BbTPELHO

ropeHe n enekTpn4ecKUAT reHepaTtop.

ECEPE.U3.E5.PC2 CTy[eHTbT NO3HaBa YC/0BMATA, NPU KOUTO CE ABUKN aBTOMOOBUNBT
M W3UCKBAHUATA KbM CUCTEMUTE, W3MON3BALLU ENEKTPUYECKO

3aJBUXKBaHe C yAbAXKUTEN Ha nNpobera (range extender).

ECEPE.U3.E5.PC3 CTyLeHTbT NO3HaBa peXumuTe Ha paboTa Ha 3aaBUMKBALWMTE
cuctemm 7 napameTtpure Ha 3a4BMXKBaLUTE/CNIMpPaYHM

XapaKTepUCTMKM Ha aBTomobuAna.

ECEPE.U3.E5.PC4 CTypeHTbT MoKe [ga o0b6AcHM npuHUMna Ha paboTa Ha

pereHepaTtMBHOTO CNpPaHe.

ECEPE.U3.E5.PC5 CTyneHTbT No3HaBa TUNoseTe n enemeHTUTe Ha KERS cuctemure.

Tabauua 13 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U3.E5
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3.4.6 bnok ECEPE.U3 — EnemeHT 6: TpaHCMUCUOHHU CUCTEMU

AKpoHum: ECEPE.U3.E6

3arnasue Ha enemeHrTa: TpaHCMMCMOHHM cncremun

OnucaHue Ha efeMeHTa:

CEPE

To3n enemeHT pa3rnexaga BMAOOBETE TPAHCMUCUU, TAXHATA CTPYKTypa U KOMMNOHEHTU, KAKTO U

apxutekTypaTa Ha HW (xapayepa) n SW (coptyepa) 3a ynpasieHue Ha TPaHCMUCMOHHATa cucTema.

Kputepum 3a oueHka:

CTyfeHTbT TpAGBa Aa MOXKe [a MOKaxe A0KA3aTeNCcTBa 3a KOMMNETEHLMW MO CAefHUTE KpuTepun 3a

oueHka (PC):

Kputepum 3a oueHka

MpoBepkKa Ha pesyaTtatute: CTyAeHTbT MOXKe Aa AeMOHCTpUpa

ECEPE.U3.E6.PC1

CTyaeHTbT MO3HaBa OCHOBHWTE BWAOBE TPaHCMUCUM 33
KOHBEHLMOHAIHUTE NpPeBo3Hu cpeacTsa n TAXHOTO

npegHasHaveHme.

ECEPE.U3.E6.PC2

CTyAeHTbT no3Hasa moauduKaummute, HanpaBeHn B TPAHCMUCUU,

WMHCTa/IMPaHN B XMOPUAHU eIEKTPUYECKN NPEBO3HN CPEACTBa.

ECEPE.U3.E6.PC3

CTyoeHTbT ymee i@ CbCTaBsA CTPYKTYPHU, U3YUCIUTENHU W
KMHEMAaTUYHM CXEeMW Ha pasMYHM BUAOBE 33a[BUNKBAHUA U

npeo6pa3yBaTenM 1N Aa MOXe Ada aHan3npa NnAaHeTHU NpeaaBKku.

ECEPE.U3.E6.PC4

CTyAeHT‘bT NO3HaBa KOMMNOHEHTUTE HA CUCTEMATA 3a yNnpaB/sieHUe
Ha TPaHCMUCUNATA U TAXHATa d)yHKLI,Mﬂ, KaKTO M CTpaternnte 3a

ynpas/sieHne Ha XMGPMAHMTG CnnoBu 3aaBnxKBaHuA.

Tabauuya 14 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U3.E6

3.5bJ10K ECEPE U.4 CUCTEMMU 3A CbXPAHEHWE HA EHEPTUA

AxkpoHum: ECEPE.U4

3arnasue: CcTeMu 33 CbXpaHeHWe Ha eHeprua

OnucaHue:

Bnok 4 "Cuctemu 3a cbxpaHeHMe Ha eHeprya" pasriexaa akyMynaTopHUTE CUCTEMU, CUCTEMUTE 33

ynpas/sieHne Ha 6aTepMﬂTa N CUCTeMmnTE 3a rOPUBHU KNETKN. OGCB)K,CI,BT Ce pPasnNInKUTe mexay TAaroata

H6aTepua B aBTOMOOUA C enekTpuyecko 3aasukBaHe (EV) v TAroata 6aTepus 3a XmbpuaHO NPeBO3HO

cpeactso (EHV), KakTo 1 pasnnkuTe B CBOMCTBATA Ha ABeTe 6OPAO0BM 3axXpaHBaLLy MpeKu. Mpobnemu,

peweHna Ha cucrtemmn, CXxemHu peleHnAa 3a namepsaHe U OUEeHKa Ha CbCTOAHMETO Ha U301auuA,
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XapAyepHu n codTyepHN KOMMNOHEHTM Ha BMS (cuctemu 3a ynpasaeHue Ha baTepuaTa) v npuHUMnuTE

Ha CUCTEMUTE C TOPUBHUN KNETKN Ca OCHOBHUTE obxBaHaTV TEMMU.

3.5.1 bBnok ECEPE.U4 — EnemeHT 1: batepuitHun cuctemu

AKkpoHum: ECEPE.U4.E1

3arnaBue Ha enemeHTa: batepuitHu cuctemm

OnucaHue Ha enemeHTa:

To3un enemeHT pasrnexaa KnacuouKkaumaTa Ha TMnoseTe 6aTtepum 1 TEXHUTE CBOMCTBA, NOAXOAALLM 33
60pA0BM aKyMyNaTOPU M TATOBM BaTepum (TEXHUTE CBOMCTBA, MPUHLMM, NOBEAEHNE U XapPaKTEPUCTUKU
Ha HaToBapBaHe, CTPyKTypa Ha 6opgoBata cucTtema M apyrun). CTygeHTbT 3Hae npumepu 3a
MHTEerpmupaHe Ha 6aTepum U TeXHUTE HEM3NPABHOCTU. CTYAEHTDT LLEe NOAYYM 3HAHMA 32 NPUYNHUTE 33

M3N0N3BAHETO Ha CYNepKOHAEH3aTOPMW..

Kputepum 3a oueHka:
CTyaeHTbT TpAbGBa Aa MOXKe Aa NOKarKe A0Ka3aTencTBa 33 KOMMNETEHLMU NO CAefHUTE KpUTepuu 3a

oueHkKa (PC):

Kputepuu 3a oueHka MpoeepkKa Ha pe3yntatute: CTyAEeHTLT MOXe A AeMOHCTpUpa

ECEPE.U4.E1.PC1 CTyaeHTbT No3HaBa KOHUEeNuMATa 3a BUAOBETE U MPUYMHUTE 3a
WHTETPUPAHETO Ha  M3TOUYHULWUTE HA  €/IeKTPMYecTBo B

aBTOMObuNUTE.

ECEPE.U4.E1.PC2 CTyAeHTbT MoKe Aa onuie KnacuduKkaumsaTa Ha BugoseTe batepum
M TexXHWUTe CBOWCTBA, NOAXOAALIM 33 6OPAOBM aKymynatopu u

TAroBM 6atepuu.

ECEPE.U4.E1.PC3 CTyAeHTbT MOMKe Aa 06CHM pa3IMKUTe Mexay TArosaTta batepus B
aBToMObUA C enekTpuyecko 3agsukeaHe (EV) n Tarosata 6atepus
3a xmbpugHo npesBo3Ho cpeactso (EHV), Kakto u pasnukuTe B

CBOMCTBaTa Ha ABeTe 60pA0BM 3aXpaHBaLLU MPEXKM.

ECEPE.U4.E1.PC4 CTyLeHTbT MOXe ga onuwe Bpb3KaTa Ha 60paoBM cucTeEMM C
BPb3Ka KbM TAroBaTta b6aTepua u bopgosaTta batepusa (Hanpumep
3apAfHO ycTpoicTBo, TAroBa 6OaTepua, 6opaoBa 6Gatepwus,

WHBEpPTOP, ABUraTen).

ECEPE.U4.E1.PC5 CTyZEeHTbT e HasACHO C Hal-4ecTo cpellaHuTe npobiemu ¢ TArosuTe

AKYMYNaTopu n 3Hae NPpUYNHUTE 3a TAXHOTO Bb3HUKBAHE.
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ECEPE.U4.E1.PC6 CTyneHTbT no3HaBa MNPOEKTHOTO pelleHWe 3a WHTerpuvpaHe Ha

6opaoBM akymynaTopu u Tarosu 6atepum 3a EV n EHV.

ECEPE.U4.E1.PC7 CTyAeHTBLT NO3HaBa CXEMHUTE peLleHnsa 3a U3MepBaHe N OUeHKa Ha
CbCTOAHMETO Ha M30/1aLMA N € HAACHO CbC CbOTBETHUTE CTAHOAPTU
3a enektpuyecka 6esonacHocT (ECE R100, CSN 33 0010), KakTo 1

TAXHOTO NPUNOXKEHNE B PA3/IMYHUN ObPKABU.

ECEPE.U4.E1.PC8 CTy4eHTbT No3HaBa CBOMCTBATa Ha CynepKoHAEH3aTOpa U MOXKe Aa
npeacrtaBM  CXeMHUTe  peleHMA  Ha  KoHuenuuATa 33
CYyNnepKOHAEH3ATOPHN baTepun (eguH MoAayAn, CbCTOAW, Ce OT

cynepKoHAeH3aTopu + npeobpasysatenu).

ECEPE.U4.E1.PC9 CTyAeHTbT MoXKe Aa onuiie paboTHUTE CbCTOAHUA U EHEPTUNHUTE
noTtouy B BpPb3KUTE: OaTepuA-cynepKoOHAEH3aTop  Moay-

MHBEPTOP-e/IeKTpoaBuraTen.

Tabauua 15 Kpurepuu 3a oueHka Ha enemeHTa ECEPE.U4.E1

3.5.2 bnok ECEPE.U4 — EnemeHT 2: Cnuctemu 3a ynpasneHue Ha 6atepuata (BMS)

AKpoHum: ECEPE.U4.E2

3arnasue Ha enemeHTa: CucTeMu 3a ynpasseHne Ha 6baTepuaTta (BMS)

OnucaHue Ha enemeHTa:

To3n enemeHT pasrnexaa Ha xapayepa, copTyepa Ha cucTemuTe 3a ynpaBieHWe Ha HaTepusaTta u
CBbp3aHMUTe ¢ 6e30MacHOCTTa KOMMOHEHTM C BWUCOKO HanpexeHue (HV). EnemeHTbT onucea
cneundmKaTa Ha CUCTEMUTE 33 BUCOKO HAMpPerKeHMe C HEMPEKbCHATO 3axpaHBaHe, PyHKUnuTe Ha BMS
HW, BMS SW 1 cBbp3aHuUTe ¢ 6€30MacHOCTTa CUCTEMHU KOMMOHEHTM (KaTo Npeanasutenn, CEH30pu 1

peneta).

Kputepum 3a oueHka:
CTyoeHTbT TPAGBA 4@ MOXKe 3 NOKaxe A0Ka3aTesiCTBA 3a KOMMETeHUMM No cnefHuTe Kputepun 3a

oueHKa (PC):

Kputepum 3a oueHka MpoBepkKa Ha pe3syntaTtute: CTyAEHTbT MOXKe Aa AEeMOHCTPUpA

ECEPE.U4.E2.PC1 CTyoeHTbT MoXKe ga onuuwe ¢YHKUMUTE M M3NON3BAHETO Ha
cucTemata  3a  ynpasBneHue Ha 6aTepuata  (BMS-Battery

Management Systems).
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ECEPE.U4.E2.PC2 CTyaeHTbT MoXe Aa geduHMpa KOMMOHEHTU, cneumpurkm wu

OorpaHn4yeHunA Ha CUCTemaTta 3a ynpasaieHNE Ha 6aTepMF|Ta.

ECEPE.U4.E2.PC3 CTyaeHTbT Aa 3Hae 3a xapayepHute enemeHtn (HW) u TexHute
®OYHKUMM, KOUTO ce M3Non3BaT B CUCTEMATA 3a ynpaBiaeHMe Ha

batepusTa.

ECEPE.U4.E2.PC4 CTypeHTbT ga MoxKe ga gedbuHuUpa Heobxogumute codTyepHM
dyHKUMoHanHoctTn (SW), KouTo ce M3Mnos3BaT OT cucTemaTa 3a

ynpaBneHue Ha baTepuaTa.

ECEPE.U4.E2.PC5 CTyaeHTbT MOXKe aa onuwe/aeduHupa cneumPpuyHm
HEeM3NpPaBHOCTU Ha cucTemaTa 3a ynpaBiaeHWe Ha batepuAta u

dyHKLMUTE 3a BesonacHoCT.

Tabaunuya 16 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U4.E2

3.5.3 bnok ECEPE.U4 — EnemeHT 3: [OpMBHUN KNETKK

AKpoHum: ECEPE.U4.E3

3arnaeue Ha enemeHTa: [OPUBHU KNETKU

OnucaHue Ha enemeHTa:

To3n enemeHT pasriexga NpPUHUMNAG Ha paboTa Ha FOPUBHUTE KAETKWU, TEXHUTE MpPeauMmcTBa U

HeZoCTaTbUM U KOMBUHMpPAHETO MM ¢ baTepus/cynepkoHaeH3aTop.

Kputepuu 3a oueHKa:
CTyAeHTbT TpAbBa 4a MOXKe [a NOoKaKe A0Ka3aTe/iCTBa 3a KOMMNETEeHUMW NO CNeAHUTE KPUTEPUU 3a

oueHKa (PC):

Kputepuu 3a oueHKa MpoBepKa Ha pe3ynTtatute: CTyAeHTHLT MOXKe A3 AeMOHCTPUPa

ECEPE.U4.E3.PC1 CTy[eHTbT No3HaBa NPUHLMMIA Ha paboTa N XapaKTePUCTUKUTE Ha

FTOPUBHUTE KNETKMN.

ECEPE.U4.E3.PC2 CTy4eHTbT NO3HaBa pasIMYHUTE BUAOBE FTOPUBHU KNETKU.

ECEPE.U4.E3.PC3 CTyoeHTbT 3Hae npeaumcTeata M HeaoCTaTbUUTe Ha FOPUBHUTE
KNETKU.

ECEPE.U4.E3.PC4 CTy4eHTbT 3Hae 3a KOMOMHWMPAHETO Ha ropuBHaTa K/eTKa ¢

6aTepua /cynepkoHaeH3aTop.

Tabnunua 17 Kputepum 3a oueHka Ha enemeHTa ECEPE.U4.E3



* % %

* X

* ok

Co-funded by the
Erasmus+ Programme
of the European Union

3.6 bJIOK ECEPE U.5 YNPABNEHWNE HA HKU3HEHUA LIUKDB/1

AxkpoHum: ECEPE.US

3arnaBue: YnpaBaeHne Ha KMU3HEHUA LUK

OnucaHue:

CEPE

bnok 5 ,,ynpaBneHme Ha XWU3HEHUA Ll,MK'bﬂ” pa3rnexaa temun, CBbp3aHU C XKU3HEHUA LUUKDBJ/, KaATO

KU3HEHNA UUMKDBA Ha NPOAYKTa UM ynpaB/€HUETO HA XKU3HEHUA UWKDBI. CTYAEHTMTE nony4yasart

npeacrasa 3a pas/IM4HU TEMU, KAaTO PA3/IUYHHUTE d>a314 Ha ynpaB/1€HUETO HA XXU3HEHNA UMKDB/ U KaK Oa

M npunarat B NPakTUKaTa. BM3Hec mogenunTe CbLO Ca BKAKOYEHU B npenogaBaHUAT maTtepuan.

3.6.1 bBnok ECEPE.US — EnemeHT 1: MU3HEH UMKbA HA NPOAYKTA

AKpoHum: ECEPE.U5.E1

3arnasue Ha enemeHTa: *KM3HEH LUMKDBA Ha npoAyKTa

OnucaHue Ha enemeHTa:

To3u enemeHT NoAPOBHO pasraexaa pasandHuTe ¢pasm Ha MU3HEHUA LMKDBA U CbLLO M Bb3AeNCTBUETO

Ha ycToMuMBOCTTa. Te3nm TeMuM ce MnpenofasBaT C Orlef Ha eNEeKTPUYECKMTE KOMMOHEHTM Ha

3a[BMMKBAHETO, 3a [la Ce NMoAayepTae BasKHOCTTa Ha YCTOMUYMBOCTTa B Ta3u 061acT Ha TEXHUKaTa.

Kputepum 3a oueHka:

CTyAEHT'bT TpHGBa A3 MOXXe Oa NOoKaXXe OO0Ka3aTe/iICTBa 3a KOMNETEHUMU NO ChegHUTe KpUTeEpUn 3a

oueHKa (PC):

KpuTtepum 3a oueHka

lNMpoBepKa Ha pe3yntatute: CTYAEHTHT MOXKe Aa AeMOHCTpUpa

ECEPE.US.E1.PC1

CTyaeHTbT MOXe Ja [AEeMOHCTPMpa 3HAHWMA 33 BaXKHOCTTA Ha
npoekTMpaHeTo, ynoTpebata M KpailHata ¢asa Ha KU3HeHUA

UMK,

ECEPE.US.E2.PC2

Bb3aelcTBMETO M B3aMMO33aBMCMMOCTTA Ha dpa3unTe, CBbP3aHUTE C
pa3xoamuTe U NpuUxoamTe Bb3LeincTBuA Ha ¢asnTe M OCBEH TOBA

Ba)XHOCTTA Ha ycnyruTe BbB pasaTta Ha M3MNON3BaHe.

ECEPE.US.E2.PC3

CTyp,EHT'bT MOXe Oa AOeMOHCTpupa 3HaHUA 3a OCHOBUTE Ha

yCTOVIHMBOCTTa BbB BPb3Ka C ynpaBa1eHNETO Ha XU3HEHNA UNKDBA.

ECEPE.U5.E2.PC4

CTyp,EHT'bT MOXe Oa NOKa*Xe 3HaHWA B COLMaTHUTE U EKOJIOTUYHN

OUEHKWN Ha XXN3HEeHNA UUKDBA.

Tabauuya 18 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U5.E1
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3.6.2 bBnok ECEPE.U5 — EnemeHT 2: YNnpaBneHue Ha }U3HEeHUs UMKbA U BusHec mogenu

AKpoHum: ECEPE.U5.E2

3arnaBue Ha enemeHTa: YnpaB/ieHWe Ha KU3HEHUA UMK U BU3HeC mogenm

OnucaHue Ha enemeHTa:

To3m enemeHT pasrfiexaa pPasxoamnTe 3a XKU3HEHMA UMKDB/ U YNPaBAEHMETO HA AaHHUTE 3@ XKU3HEHUA
LUMKb. ENemMeHTBbT BKAOYBA NOAPOOHN CUCTEMM 33 M3UMCNSABAHE HA Pa3XoanTe 33 KUSHEHUS LUKbA U
TEeXHUTE TPYAHOCTM U OCBEH TOBA CbOMPAHETO Ha AaHHM 33 NPOAYKTa U ePEKTUBHOTO UM yrpaBieHHUE.

OcBeH TOBa TO3M e/leMeHT pa3rnexaa busHec Mmoaennte Ha yCnyrute Ha XM3HeHuA LUKbA.

Kputepum 3a oueHka:
CTyaeHTbT TpAbGBa Aa MOXKe Aa NOKarKe A0Ka3aTencTBa 33 KOMMNETEHLMU NO CAefHUTE KpUTepuu 3a

oueHKa (PC):

Kputepuu 3a oueHka MpoBepKa Ha pe3yntatute: CTyAEHTLT MOXKe Aa AeMOHCTpUpa

ECEPE.U5.E2.PC1 CTYy4EeHTBT A4eMOHCTPUPA 3HAHUA B CUCTEMATA 3@ M3YUCAABAHE HA

HKN3HEHUNA UMKDBA U TPYAHOCTUTE HA CUCTEMATA.

ECEPE.U5.E2.PC2 CTyaeHTbT 3Hae Kak Aa aHanusupa u bopasu ¢ ¢UHAHCOBUTE
pUCKOBE MO OTHOLIEHME HA KOMMOHEHTM OT aBTOMOOUAHMA

ceKkrop.

ECEPE.U5.E2.PC3 CTyoeHTBbT MOXKe Aa npeacTaBy 3HaHUA NO TemuTe YnpasaeHue Ha
JaHHW 33 NpoAyKTa (6asnpaHn B 061aK nsuncneHus), YnpasneHuve
Ha MHPOpPMaLLMA 33 NPOAYKTa U YNpaBaeHMEe Ha KU3HEHUA UKD,
KOETO CbAbp}Ka ynpaBieHUeTo U Nyb/MKyBaHETO Ha AaHHM 3a

NPOAYKTa NPe3 HEeroBUA XMU3HEH LMK,

ECEPE.U5.E2.PC4 CTyoeHTbT MOXKe Aa npeacTaByM 3HAHMA 33 TOBA 3alW0 YCayrurte
morat pga ce nposanAr. OcBeH TOBa pasnnKata Mexay
OYaKBaHMATA M Bb3NpMemMaHaTa ycayra, moaena Ha ycnyrata GAP
M camaTa ycayra v TAXHOTO L,eHOBO NpeasiorKeHne moraT ga 6vaar

obACHeHM OT CTyAEeHTa.

Tabauuya 19 Kputepuu 3a oueHKa Ha enemeHTa ECEPE.U5.E2
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[22] https://www.semikron.com/service-support/application-manual.html
[23] https://www.semikron.com/dl/service-support/downloads/download/semikron-application-manual-

power-semiconductors-english-en-2015.pdf

[24] http://support.skillscommons.org/showcases/open-courseware/energy/e-vehicle-tech-cert/

[25] https://diyguru.org/product/battery-management-system-bms-certification-course-electric-vehicle-2/
[26]  https://core.ac.uk/download/pdf/4276277.pdf

[27]1  https://www.eaton.com/content/dam/eaton/products/electronic-components/resources/data-sheet/eaton-
xt-supercapacitors-cylindrical-cells-data-sheet.pdf

(28]

https://www.murata.com/~/media/webrenewal/products/capacitor/edlc/techguide/electrical/edlc_technic
al_note.pdf


https://maxon.blaetterkatalog.ch/b9991/catalog/index.html?data=b9991/b999145&lang=e#8
https://www.maxongroup.com/medias/sys_master/root/8815460712478/DC-EC-Key-Information-14-EN-42-50.pdf?attachment=true
https://www.maxongroup.com/medias/sys_master/root/8815460712478/DC-EC-Key-Information-14-EN-42-50.pdf?attachment=true
https://www.maxongroup.com/medias/sys_master/8803450814494.pdf?attachment=true
https://www.newark.com/motor-control-brushless-dc-bldc-technology
https://www.slideshare.net/Electromate/maxon-motor-webinar-dc-motor-types-and-usage-in-typical-applications
https://www.slideshare.net/Electromate/maxon-motor-webinar-dc-motor-types-and-usage-in-typical-applications
https://www.youtube.com/watch?time_continue=373&v=AINSAHzFn3Y
https://www.semikron.com/service-support/application-manual.html
https://www.semikron.com/dl/service-support/downloads/download/semikron-application-manual-power-semiconductors-english-en-2015.pdf
https://www.semikron.com/dl/service-support/downloads/download/semikron-application-manual-power-semiconductors-english-en-2015.pdf
http://support.skillscommons.org/showcases/open-courseware/energy/e-vehicle-tech-cert/
https://diyguru.org/product/battery-management-system-bms-certification-course-electric-vehicle-2/
https://core.ac.uk/download/pdf/4276277.pdf
https://www.eaton.com/content/dam/eaton/products/electronic-components/resources/data-sheet/eaton-xt-supercapacitors-cylindrical-cells-data-sheet.pdf
https://www.eaton.com/content/dam/eaton/products/electronic-components/resources/data-sheet/eaton-xt-supercapacitors-cylindrical-cells-data-sheet.pdf
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5 ANNEXA EUROSPI CERTIFICATION DESCRIPTION

5.1EUROSPI CERTIFICATES AND SERVICES GMBH DESCRIPTION

he EuroSPI? conference series (and book series) has been formed 1994 as a leading conference in the
area of System, Software, Services Process and Product Improvement and innovation with
contributions from leading industry and leading research. SOQRATES as working group of leading
German and Austrian industry started in 2003 and is moderated by the chair of EuroSPI since 2003 and
the working group contributes to the thematic workshops organized at EuroSPI, to define state of the
art in system design, safety and cybersecurity, assessments, quality management, agile processes,
standards, etc. The EuroSPI academy started in 2020 (based on the EU Blueprint project DRIVES
concept of a learning compass for European automotive industry) and within a year has many hundred
trained, and on DRIVES learning portal we have more than 2000 MOOC trainees. The exam systems
originally developed to support ECQA are now adapted and integrated to support Europe wide
certification and exams systems under the EuroSPI Certificates & Services GesmbH. We now bundle
this to a European initiative under one umbrella and move all teams and services behind this

aggregated bundled European strategy.

EuroSPI? use proven in use exam systems and cooperates with DRIVES and ASA and supports the skills

sets defined in the DRIVES learning systems.

European System, Software &

EUD SPY e

Certificate

of Electric Powertrain Competencies

Lars Aymann

has passed the
Certified Electric Powertrain Engineer
examination for the accredited units
and course lements
Eligible for recertification: November 2023
e
- *
* *
EUID SPI
- »
- *
* =
Issued by
EurosSPl Certificates and
Services GmbH
Online, 2nd November 2021
oD G chic Ptriiiee S5 T
#LE T =

See above an example ECEPE certificate.
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Access to a Vast Pool of Knowledge

e  EuroSPI (www.eurospi.net) has a program committee of experts from 28 countries.

EuroSPI has key notes from leading car makers and Ter 1 like VW, Porsche, KTM Motorsport,

BOSCH, ZF, MAGNA etc.

e EuroSPI has a book series in SPRINGER which was downloaded above 500000 times, and was
awarded a prize by SPRINGER online

e  EuroSPI has a working group SOQRATES (soqrates.eurospi.net) with leading Ter 1 in Germany
and Austria

e EuroSPIl has a working group for IT enabled automotive job roles in the ASA (Automotive Skills

Alliance)

Background of EuroSPI Certification:

1) 29 years of European system software services improvement

EuroSPI brings together an established community of experts from leading industry and
research, who jointly contribute to an annual conference.

2) EuroSPI certificates are recognised by the Automotive Skills Alliance (ASA) in the EU

EuroSPI certificates are issued by EuroSPI Certificates & Services GmbH (www.eurospi.net)
in cooperation with DRIVES and the Automotive Skills Alliance (ASA). The ASA was
founded by the EU Blueprint Project Drives and ALBATTS with support from the European
Automobile Manufacturers’ Association (ACEA).

3) EuroSPI Academy with hundreds of attendees

EuroSPI runs the DRIVES Learn Compass Portal, where more than two thousand engineers
from the leading automotive industry are attending MOOCs. EuroSPI has been running the
EuroSPI Academy since November 2020 attracting hundreds of trainees within one year.

4) Proven-in-use exam system with more than 12,000 exams

EuroSPI employs a proven-in-use exam system , that has been used for over twelve thousand
exams with different certifiers and will be used exclusively by EuroSPI Certificates and
Services in the future.

5) EuroSPI offers networking options towards European cooperation

EuroSPI organizes annual workshops on thematic topics (e.g. safety, cybersecurity etc.), to
which leading researchers and industries are contributing. Training course participants and
examinees are granted a 20% price reduction.

Download as PDF



http://www.eurospi.net/
https://www.project-drives.eu/en/ourpartners
https://www.project-albatts.eu/
https://learn.drives-compass.eu/
https://www.iscn.com/projects/exam_portal/
https://www.eurospi.net/
https://www.eurospi.net/
https://conference.eurospi.net/
https://conference.eurospi.net/images/eurospi_flyer_v3.pdf
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6) Worldwide dissemination (>500000)
EuroSPI has established collaborations with publishers and launched a renowned book series

at SPRINGER CCIS with more than half a million downloads. The CCIS editorial team
includes experts from Europe, the USA, China, Japan, Russia, India, and South America.

7) Best practices elaboration in European working groups

The knowledge taught in the EuroSPI Academy courses was developed in working parties
(e.g. SOORATES) including leading industry in the electronics and automotive domains.

8) Top-level infrastructure for EuroSPI Academy courses

EuroSPI Academy courses are set up within state-of-the-art learning portals, using exercise
materials, templates, and tools to support learning by doing.

9) Number #1 assessment tool Capability Adviser

EuroSPI owns, sells, and uses the Capability Adviser tool, which enables (online) team
assessment for different norms (e.g., Automotive SPICE, ASPICE etc.) and can be configured
for in-house standards. Leading Tier 1 and Tier 2 automotive companies are using the
Capability Adviser.

10) Assessments of experts’ skills supported by the EuroSPI exam system

EuroSPI has an advanced exam system, using team roles, such as Assessor and Exam
Participant to support assessors who evaluate expert skills based on provided evidences in
different domains (e.g. functional safety, cybersecurity etc.). Where high risk is involved a
simple multiple-choice test is not sufficient.

5.2 EUROSPI SELF ASSESSMENT AND EXAM SYSTEM

The EuroSPI exam system has been used by a former certification body ECQA (EuroSPI
Certification and Qualification Association) and was developed by ISCN. In 2021 the exam
system has been reconfigured to support in future the ASA (Automotive Skills Alliance) and
ECEPE.

The guidelines have been adapted for ECEPE.

See the two guidelines developed:
e How-to-Guide-Exam-Participant-Multiple-Choice-Based-Exam.docx

e How-to-Guide-Exam-Participant-Self-Assessment-Exam-Preparation.docx


https://link.springer.com/conference/eurospi
https://link.springer.com/conference/eurospi
https://sowrates.eurospi.net/
https://academy.eurospi.net/
https://www.iscn.com/capadv/
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5.2.1 EUROSPI — ECEPE REGISTRATION AND SKILLS BROWSING SYSTEM

Skills browsing allows you to see the hierarchy of skills required grouped into units (areas of skills),
elements (specific knowledge required) and performance criteria (abilities of the learner achieved in
the training).

Test questions have been designed per performance criteria and the test is generated with a random

generator per element.

son * @ X BONE MR % BameDmin | o w4 - o o«
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+) skill & Exam Portal GO DRIVES

brISCH
Choase  Doman << Select DOMAIN, Please

Figure 2: Skills Tree Main Page

First select a job role, then the units are displayed. Then select a unit and the elements are displayed.

And finally, you select an element and the performance criteria are displayed.
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Figure 3: Skills tree after selection of a job role and selecting an element

Exam Registration or Login
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Login: If you have already registered for this or another job role exam before in the ISCN exam system

and you want to participate in an exam you know already your credentials and you can login. In this

case do not register again since the system will make you a separate user account again.

o+ skill & Exam Portal

more than
exams and

G-ODRIVES

Since 2001 the examination service has been used in more than

have used this portal to perform
have been issued

rre@ - aeBAd

4] skill & Exam Portal

a Impressum | Contact Copynght © 2021 ISCN - Al Rights Reserved

ﬁu~lﬂ_l

Figure 4: Login

Participant login
|

Not registered yet?

Organisation login

Figure 5: Participant Login

Register: If you want to register for a new job role and exam (even if you have an account already for

another job role) you select REGISTER. Register will guide you through a number of dialogues t select

the job role, and to select the exam organisation, and to enter more details required to issue an exam

result and certificate at the end.
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Since 2001 the examination service has been used in more than

more than have used this portal to perform exams and
have been issued.
Impressum | Contact Copyright © 2021 ISCN - All Rights Reserved

Figure 6: Register

Steps to register

Call REGISTER (Figure 6)

Step 1: Choose Job Role / Domain (Figure 6)
Step 2 - Choose Exam Organisation (Figure 7)
Step 3 — Registration (Figure 8)

bl o

CEPE
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Step 1 - Choose Job Role / Domain
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Impressum | Contact Copyright © 2021 ISCN - All Rights Reserve(

Figure 7: Step 1: Choose Job Role / Domain

+) skill & Exam Portal ‘

Step 2 - Choose Exam Organisation
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ISCN GesmbH

Impressum | Contact Copynight © 2021 ISCN - All Rights Reserved

Figure 8: Step 2 - Choose Exam Organisation
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+, Skill & Exam Portal ol

» Step 3 - Registration

1 am a new user ] [ I already have an account

Impressum | Contact Copyright © 2021 ISCN - All Rights Reserved

Figure 9: Step 3 — Registration

I am a new user. If it is the first time you create an account for a job role in the exam system you must
enter your personal details. To issue a certificate (following the guidelines outlined by standards for
personal certification (e.g. ISO 17024) certificates can only be issued to identifiable persons (see Figure

9).

| already have an account. If you already have an account from a previous exam or by registering for
another job role at an earlier stage you can use the login details of your account. This way the new job

role and exam is also linked to the already existing account (see Figure 10).
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» Step 3 - Registration

Furstname Eam | usemame examdemoz
Lasmame Demo | passwora .

Company = | RetpePasswora [ =
Address. - ] Email examdemo21 @iscn.com
Phone: : |

The IS0 17024 standard for cerification of persons requires that data from persons and test sudence are
stored because certficates can be issued onlyto identfiable persons and test results must be logged. ifyou
30 not agree, we regret that we cannot prowide the test or a certiicate as 3 senvice fo you

Read our full GDPR Informaion here!

Ol understand and want o contnue.

Impressum | Contact Copyright © 2021 ISCN - All Rights Reserved

Figure 10: Entering data in case of “l am a new user” and REGISTER

+, Skill & Exam Portal

Step 3 - Registration

| 8 & new uner | already have an account
e xamdamad)
= e I

Impressum | Contact

Copynght © 2021 ISCN - All Rights Reservec

ECEPE

Figure 11: Entering data in case of “l already have an account” and REGISTER when you select REGISTER your personal

skills account with a skills browsing function opens.



Rt Co-funded by the E c E P E
LR Erasmus+ Programme

ol of the European Union *_®

4] Skill & Exam Portal
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Figure 12: Your private skills account in the exam portal

Attention: If you logout and later come back to d the exam or further skills browsing, you only need

to login (Figure 3).

5.2.2 EUROSPI — ECEPE SELF ASSESSMENT SYSTEM

Self Assessment. Once you accessed your skills account with the skills browsing function, you can open
a specific element and see the list of performance criteria for the element (Figure 12).
Beside each performance criteria you can see a SELF TEST button. When you open the SELF TEST a set

of multiple choice questions is offered (Figure 13).

Multiple Choice Questions. Each multiple choice question can have one or many correct answers. If a
multiple choice question has n answers from which m < n answers are correct then each correct answer
is 1/m worth. If you find all correct answers you get m * 1/m = 1 point. If you tick a wrong answer then

you lose all points of that question and get 0 points.
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The self assessment tool automatically calculates the scores of all multiple choice questions of a
specific performance criteria and sets a rating of poor (0%), fair (33%), good (66%), excellent (100%)

for the performance criteria (Figure 14).

©+) Skill & Exam Portal,

‘ats B sasaars Sl Tori.

Figure 13: SELF TEST — Multiple Choice for a Performance Criteria
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Figure 14: SELF TEST — Multiple Choice for a Performance Criteria

Reset the Self Assessment. When you select an answer the answer is locked. You can reset and repeat

the self assessment by using the ach multiple choice question can reset the entire self test (Figure 14).



* %t

* X K

*
*

Co-funded by the
Erasmus+ Programme
of the European Union

4] SKill & Exam Portal

All Units

Which of the following areas have an environmental impact caused by the
automotive domain?

What are the typical gresnhouse gases praduced by cars?

€02 {Carbandyoxide)

Breaks and tyre wear particles

Which emissions by cars are the main reasons far fine dust?

Figure 15: Reset SELF TEST
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Skills Profile per Element. Your achievements in the self-test can be displayed in form of a skills profile

per element. The ratings of the performance criteria are aggregated to a rating of a skills element. You

pass the element when you achieved a minimum of 67%.

+) skill & Exam Portal

Figure 16: Main Menu ASSESSMENTS - RESULTS

SlTan
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Figure 17: SKILLS PROFILE — Self Assessment

To prepare for the exam you should repeat the self-test until you achieve

minimum 67% in each of the skills elements.

5.2.3 EUROSPI - ECEPE EXAM SYSTEM

Opening the exam. Exams are opened by the exam body. Only after the exam has been opened the

student can see the exam. To open the exam you use the main menu EXAM and select PERFORM.
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Figure 17: Opening the exam

Exam Performance. Exams are generated randomly, i.e. every participant gets a different set of exam
qguestions generated from a pool of exam questions. The student can answer the multiple-choice
guestions. Every answer click is stored. You can correct your selections as long as the exam is open.

If you have a bad connection and lose the connection during the exam and you reconnect and login
again the exam is still available and all answers were stored. The software checks that you are

connected and displays a warning if scores were not stored due to connection to server issues.

[ https//wwawisen.com/projects/exam_portal/capadv/test/introduction. htmi - Persénlich — Microsoft Edge

6] www.iscn.com

Thank you, for attending the multiple choice test.

The following test

I
Figure 18: Starting the Exam

Once you started you see your test and you have a defined number of minutes (usually 90 minutes) to

answer the questions.
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[ https:/fwww.iscn.com/projects/exam_portal/capadvtest/introduction himi - Perstnlich - Microsoft Edge

G WWw.iscn.com

rA
o Skill & Exam Portal GERMAN | FRENCH | ENGLISH | ITALIAN | DUTCH &

byISCN

I Motivation and
Which emissions by cars are the main reasons for fine dust?

0O co (carbonmanoxide)
[ NOx (nitrogen oxides)
PM2.5 (Parficulate matter)

Breaks and fyre wear pariicles

Why does sealing the ground has a bad impact on the environment?

It restrict water from flowing naturally thraugh the soil

It destroys natural habitats (forests, pastures, rivers)
O 1t doesntieok as beautiful,

O it breaks down and has to be repaired from time to time.

What are examples for current drivers of change in the automotive industry?

Electification
Autenomous Driving
O Entertainment Systems
' Social Driving

Which societal challenges does the automotive industry face at the moment?

The wish for green and sustainable tecnologies,

Mobility 35 a Service - only pay what you consume
.

Figure 19: Answering the questions

Multiple Choice Questions. Each multiple choice question can have one or many correct answers. If a
multiple choice question has n answers from which m < n answers are correct then each correct answer
is 1/m worth. If you find all correct answers you get m * 1/m = 1 point. If you tick a wrong answer then
you lose all points of that question and get 0 points.

The multiple choice questions are assigned to elements and for each element 67% of the pints need

to be achieved.

[3) https:/fwwiwiscn.com/projects/exam_portal/capadv/test/introduction.htmi - Personlich - Microsoft Edge

[ www.iscn.com

4] skill & Exam Portal

I O tow transportation costs

byISCN GERMAN | FRENCH | ENGLISH | ITALIAN | DUTCH &

O low installation and trzining costs
O low manufacturing costs

O tow senvice costs

How can you decrease operafing cosis?

lower energy consumption

reduction of operating and auxiliary materials

How can you decrease maintenance costs?

O reduce corrective maintenance:
use preventive maintenance

[ use lower price replacement products

How can low disposal costs be reached?

Reduction of material diversity
[ quick and wil-identified materials
O give indications of pollutants and hazardous substances

valuable reusable product components should be easily dismantied

Figure 20: Finishing the Exam

Closing the exam. Only after the exam organisation closes the exam your scores will not be saved any
more. As long as the exam organisation did not close the exam you still can login and continue with

the exam yourself.
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After the exam organisation closed the exam you can see your results.

Figure 16: Exam Results

5.3 EUROSPI SKILLS DEFINITION MODEL

The EuroSPI skills definition model, used for Job Role definition, is described in chapter 2 of this
document.
This model has also a mapping to the EQF model and the ESCO model which was created in an EU

Blueprint project DRIVES.

5.3.1 EUROSPI — CERTIFICATE TYPES

In the standard test and examination procedures for levels of certificates are offered:

® Course Attendance Certificate

o Received after course attendance by the training body if no test is done
® Course / Test Certificate

o Testin atest system (European pool of test questions)

o 67% satisfaction per element

o Received from the EuroSPI Certificates and Services GmbH
o Renewal of certificate every 2 years

o Attendees visit an update course

o Attendees perform a mandatory exercise

o Received from the EuroSPI Certificates and Services GmbH

The certificates show credited elements in comparison to all required.
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6 ANNEXB EUROSPI COVERAGE OF QUALIFICATION

SCHEMAS

6.1.1 MAPPING BASED ON NVQ QUALIFICATION LEVELS

Qualification / training levels: Five levels of qualification / training are defined by European

legislation and this structure can be used for comparability of vocational qualifications from the

different European countries.

e Level 1: semi-skilled assistant performing simple work

® Level 2: basic employee performing complex routines and standard procedures

e Level 3: skilled professional with responsibility for others and performing independent
implementation of procedures

o Level 4: middle management & specialist performing tactical an strategic thinking

e Level 5: professional / university level

In most cases the same job role can be offered on different levels. e.g. IT Security Manager Basic Level
(NVQ level 2), IT Security Manager Advanced level (NVQ Level 3), and IT Security Manager Expert Level
(NvVQ Levels 4 and 5).
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6.1.2 MAPPING BASED ON EUROPEAN QUALIFICATION FRAMEWORK (EQF)

LEARNING LEVELS

* Six level taxonomy:
Level 0: I never heard of it
1. Knowledge (I can define it):

2. Comprehension (I can explain how it works) Evaluation
3. Application (I have limited experience using it
in simple situations) Synthesis
4. Analysis (I have extensive experience using it Analysis
in complex situations)
5. Synthesis (I can adapt it to other uses) Application

Evaluation (I am recognized as an expert by
my peers)

Comprehension

Knowledge

Figure 3 Blooms Learning levels

Level Knowledge
Level 1 |Basic general knowledge

Level 2 |Basic factual knowledge of a field of work or study

Example

Knowledge of facts, principles, processes and general concepts, in a field of | Six Sigma

Level 3
work or study

Factual and theoretical knowledge in broad contexts within a field of work
Level 4
or study

Comprehensive, specialised, factual and theoretical knowledge within a
Level 5 |field of work or study and an awareness of the boundaries of that

knowledge

Advanced knowledge of a field of work or study, involving a critical
Level 6
understanding of theories and principles

e Highly specialised knowledge, some of which is at the forefront of
knowledge in a field of work or study, as the basis for original
Level 7 thinking and/or research
e Critical awareness of knowledge issues in a field and at the

interface between different fields

Yellow Belt

Six Sigma Green

Belt

Six Sigma Black
Belt
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Six Sigma
Knowledge at the most advanced frontier of a field of work or study and at
Level 8 Master Black
the interface between fields I
Belt

Figure 4 EQF Learning levels
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7 ANNEXC  EUROSPI LEGAL BACKGROUND FOR

CERTIFICATION

7.1.1

ISO/IEC 17024 STANDARD FOR PERSONNEL CERTIFICATION PROGRAMMES

The ISO/IEC 17024 standard describes standard processes for the examination and certification of

people. Some of the basic principles described include:

7.1.2

7.1.3

Standard exam procedure

Standard certification procedure

Identification of persons receiving the certificate

Independence of examiner and trainer

Certification system that allows to log the exam to keep a record/proof that the examinee
passed the exam

Mapping of processes towards ISO 17024

EUROSPI AND ISO/IEC 17024 STANDARD

You can see in chapter 5 a standard exam system with a standard workflow and standard test
processes applied

When developing these standards the ISO 17024 guideline has been used as the reference
model

EuroSPI established a mapping onto the ISO 17024 norm and published that in form of a self

declaration.

LIASION WITH INSTITUTIONS

EuroSPI established cooperation with national universities who teach job roles with ECTS. The same

job roles are offered with ECVET on the market by training bodies.

The job role of ECEPE has been integrated into existing lectures at TU Graz, TU Ostrava, and the EuroSPI

academy which is shared between industry and universities, and which is supported / cooperating with

the ASA (Automotive Skills Alliance).
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