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For the UK to meet its 2050 Net Zero commitments — from transport [...i 7ii> veeA il <iAce iiV...”oe-oe}“i,’:\ "A "eU° /..AeO}... 1.Li.T>UAedEWi>AiVieeA AiVee} "AiA T...i "ii> veeA i*iVIA
and aviation to power generation and distribution — a fresh approach >L°1"eOA ""eU>1"ce” -1A>1i}p] 1...i 1 er|A il >A AWtherganisétions like WMG and APC, the automotive industry has
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diversity and breadth to meet the challenges and opportunities of a The technology at the heart of PEMD, magnets, semiconductors and vision of how the UK will develop in the lead up to 2040 and keep its
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education, retraining, moving from another sector, returning following AeLOAT > AiA " i"l AD««eb V..> "A VA"I"V>e° @UiUiA] U"1...e0l «ie«ei >7°
a career break, or coming to the UK from abroad, our agenda must skills technological advances alone cannot deliver the change needed, As muItipIe sectors transform to fully electric production, one of the key
be to develop an inclusive and highly skilled workforce that meets A i">Lei l...i 1 loe A°}""wV>"leb Ve TALOIi e 1...i }-erwesuéﬁs‘@HAbe'\k@wwmthe workforce need to transition? We believe
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With many cross disciplinary skills, there is an opportunity to create an "t 1. i liV.."eee}b TA>"Avee A“>1" ° /.."A veeVOA U~
We are proud to launch this report which presents the opportunity for upskilled workforce that is more mobile, more aspirational and better sector to thrlve in a highly competitive global mdustry and to meet
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major step forward to ensuring the right skills are in place at the right This report sets out an ambitious framework that makes great steps We are proud to launch this report which presents the opportunity
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emerging battery cell production and power electronic and motors and initially based on the rapidly growing and early adopting automotive by the wisdom, common learning and direction of our talented
drives sectors will be sustained by a skilled and increasingly agile work sector, this framework should be expanded to cover all sectors and community of automotive technologists, educators, accrediting bodies
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level conversation on how to best prepare and deliver skills — at both
What follows represents a cooperative effort, catalysed by the Faraday Through dedicated efforts, novel approaches and outlooks to the skills a regional and national level — precisely when and where they are
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training and investment in people education and skills that will allow l..i ..i>Al ;ev """eU>1"e” >VAeAA |...i 1 ° as the establishment of UK battery production facilities (gigafactories)
l..i1 1lee 0"« >VZ illiA > AiVOAi }Aii“iA eLA °~ > yonA A..""} 1 represent a considerable industrial opportunity for the UK economy,
i*iVIAwV>1"e” AiVieA® and one where having a workforce with the required skills and
capab|I|t|es will be essential for the nation to compete successfully on
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including more voices and to ensure learning is shared broadly with
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Providers can use this to ensure that
wherever an employee receives their
training and/or education employers
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Whilst serving immediate skills needs,
the framework is also future looking,
helping to stimulate industry growth
by providing a skills base before they
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is a step change for UK education
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such a way that it creates a soft landing
for other industries that shrink as a
result, providing new opportunities for
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It is also critical that it does not strip
sectors of their skilled workforce and
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skilled individuals into dynamic and
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Engage with industry on a national scale and

participate in a combined effort to establish
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O~ iAAI>"" ~ii® A>"" 1o A|y|VI 1. iAi

ivvivVIi“Uiep " >VVAiI""I>1"e” UAZ
I .gcTPGTU

Effect|vely plan and access future opportunmes

lee "iUie« «@Al>Lei AZ" --A o

A«>Vi°c “i"l1"vb 1A>""""} >~ ov>|

that are part of this national agenda and access
e««@AIO™ 17iA veeA "iliee«"i”l

Opportunity for a range of
stakeholders to participate
in the electric revolution and
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I Ensure that business of all sizes are able to
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Yet despite the rapid pace of this change,
it will be incremental year on year, building on and
>"}""} 1..i AZ eeA L>Ai cev ®OA V
ThIS leads us to build solutions in a modular and
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that suit multiple learning models and enables
the introduction of appropriate assessment and
credentialling of critical competencies as the
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integrated approach that will enable the sharing of

key learning across different delivery models as well

as enabling individuals to earn transferrable credit

for their learning and gain recognition of their skills
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approach has a number of strands to meet Longer courses typically make use of

industry need: apprenticeships to support development in
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o . o longer course prowsion can be broken down to
organisations will be engaged to curate existing

Prowde Ieja rkng opportunities for those who are
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to create a national engagement programme to se lif cwcumsﬁance do not allow prolonged
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activity cannot be underestimated and it sits at
the heart of aII future activities prowdmg a strong
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A wide range of short courses will be available for
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Where industry demands short courses in critical
emerging areas these will be integrated with
the structure of long course provision to ensure
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meeting the vision is that individuals accessing
short courses should have the opportunity to
accumulate that learning and use it towards longer
programmes of study if they wish to at the same
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The ultlmate aim will be that the community of

providers will recognise credit drawn from those
within the community, allowing learners to make
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All courses, whether short or long, will be
designed with accreditation from relevant
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these bodies from the outset will ensure that the
learning meets their accreditation needs and is
recognlsed for its quahty and ngor by mdustry and
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I Informed by industry partners from a wide
range of sectors
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considered as a whole rather than as
separate industry sectors
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themes that are the same regardless of
sector, level or role to ensure consistency
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1 /Q F W N Cangscourse programmes, such
as apprenticeships, are deconstructed
into short course offerings in order to
allow employers to select aspects that are
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skilling of workers where a full development
programme is not required
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delivery the content, competencies and
assessments are the same which gives parity
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able to accumulate credit from the courses
that they attend and use it against larger
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I 0Q FGCF GlRdividuals will always have
opportunity to further their careers through
training and education with progression
routes clearly articulated and made available
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points and opportunities for experience
based achievements will help to engage
learners more widely through an inclusive
and accessible approach to accessing
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emphasises the needs of UK industry as a whole

eUiA Ve ““iAV > }>""° ®“«il""} veeA I..
physical and intellectual resources, rather than

collaborating to make the best use of that which is

available, detracts from the key focus of delivering

high quality training and education to enable the UK

to both meet its internal goals and become a global
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material and facilities are shared allows the sector to most effectively,
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knowledge at scale, supported by opportunities for experiential
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Centres of Innovation such as WMG, University of Warwick and sector
skills groups will continue to guide and input, discuss existing and
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exists to stimulate cross sector collaboration and learning enabling
employers from a wide range of industries to establish common skills
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hand in hand with the provider network to ensure that skills needs
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The employer network is growing and there is an opportunity

for more employers to join and actively engage in the work

Li~"} O iAlI>Zi"° /...iAi "A >7 ;,e««eAIO™" 1P lee A..>«i I,
and the curriculum that underpins it as well as engaging with

employers from a range of different sectors to establish and address

Ve ‘e~ AZ «sA "ii A

? To get involved please contact
(1) iciVIA"wV>1"e 1Az e+AJ..0“°V>i>«0+1°eA}°0Z


http://electrification-skills@hvm.catapult.org.uk
http://electrification-skills@hvm.catapult.org.uk
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6% %#5' (14
AUTOMOTIVE
MANUFACTURING
5-+..5

&GOCPF HQT '"NGEVTK,ECVKQP 5MKNNU KU #EEG $G[QPF /CPWHCEVWTG

/...i1 >0lce“cci"0i """OAIAP "A > «>A}i i“«ecePiA] U"l... £Enjaaa  "AiV Outside of the volume auto manufacturing part of sector,

employees working in the sector, which is undergoing a massive i*iVIAwWV>1"e” LA""}A > ""1"e™>« Ve“«ili"Vp >

TA>"AveeA“>1"e™° /...i A>«"> TA>"A 1" cev 1...i >0lce“cel"Ui AiViceA lce challenges:

production of fully electric vehicles, creates competency gaps at all

levels with particular emphasis on engineering and manufacturing roles I *ceii”i">eeb £n0]ada “ivV..>""VA U ee Li "~ "ii"

1..>1 UceO« ~ii> Toe Li weei> Ul... VeAi > A«iV wi® TA>""""}° Lb O&ala° /...”A “>1i "A “>AZil "A"Ui~ Lb "O“LiA
Ae>" """ "ii> ev AIAU"Vi ccUiA 17"i°

-«iV > Al AZ eeA veeA i«iVIATWV>1"e™ " "l VOAAI“I«P iY Al >] AV>ej

in the industry and there is an unmet need for design engineers, I Aed™ £CxJaaa "“i«i™i”l “i>«iAA..."«A] >AAC

development engineers, systems engineers, electronics technicians, franchise dealers will be trained by OEMSs, will need

vehicle technicians, specialist skills in batteries, power electronics and TA>""""}°

electric machines, as well as key roles in procurement, cost estimating

> AD««s"iA pO>e"ip° i “i*iA}iTVP AiA«e Ai Ae«iA] E£]a44 U A Lei

specialist police, 26,000 specialist advanced paramedic

> «>A>"i""V] {{laaa wAiw}..liAA - OF { A i}y
xaa® "i«i” i"1 AiVeeUiAp e«iA>ieAR - £1 { oo
equivalent) will need specialised training, with additional
>U>Ai"iAA TA>""""} veeA £]1Cx WAi Ve"lAe-] >
i“iA}i"Vh V>Ai >SAATAI>"TA ->“LO>"Vi®°

A 2020 review* reveals the scale of the challenge:

I Across automotive manufacturing roles related to batteries, power
i*iVIA®™ VA > j«iVIA“V “>V .. " "iA] ET” ;ev VOAAi"I «
AOLiVI Taee A"} " "wV>"1 V..>7}i° @A i«iVIA“V “>V .. 7
lee Li >A ..."}... >A n{™®

I A number of new roles will exist in power electronics, motors and
"A"UiA >VAeAA > A>"}i cev AiVieeAA®

I For roles related to purchasing of electric machines, as many . 3 23 \ ) s~ < A - A~ ~
SA EE” v VOAAI“l «eUiAIA>"" «eLA “>b Aii A"}~ w\ Al / o\ IVIATWV>["ce A > Voe“lL
Ve“«ili"V iA®° T\ ) S ' ™ . . .

| technologies bringing together

I Material planning and logistics powertrain specialists will need 3 _ : c .
training to obtain appropriate skill level required related to et —— electrical energy Storage, electric
L>TTiAiA® , - __ .~ R o x s s

- : “SV... 1A > «eUIA 1°1VIA

I Quality engineers and technicians with knowledge of power
electronics represent the job roles expected to see the biggest
V...>"} -™ME£7®] > T...iAiveeAi AipgO~Ai A~}""wVv>"1 1A
+0>«"1P "} TiiAA >7 [iV...""V > A vee A L>11IATTA >Ai

* WMG, University of Warwick survey of OEMs in the sector, literature reviews and studies
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2. 6JG %CUG HQT #WVQOQVKXG JGPGUKU

ICPWHCEVWTKPI 5MKNNU

6Q[QVC 2TKWU ,TUV J[DTKF ECT NCWPEJGF KP VJG 7-

~O0aE™] 1...i ,0lce O "V e%A -Z"eeA 7cAZ""} AeD« "
need to better anticipate the transformation of the sector to electric
vehicle production across employers, employees, professional

>VVAiIT 17"} eA}>""A>1"e™A > 1A>""""} «AeU"iAA° /e
V..>eei”}i] T..i YeeUiA~“i"1tL>VZi® >A>">p “Ai"i0i"e”
a project with WMG, University of Warwick to better understand

>Oloe“ei"Ui AiVieeA "i“>"" veeA isiVIATwV>1"e™ AZ i’
determine the requisite competencies needed by job family, type and

O 1 -Ompete eede 0 .
£ox™ ““ee”@” Ui.. " VeiA LO el "~ 1.0 1 Acesi/E > iU>«O0>1i 1...i iYTAI""} TA>""""} o> AV>«i >7°
The aim of the project is help to secure the competitiveness of the
3 - T Q sector by creating a clear and common path that would enable the
£°0Ox “Tee”@”™ Ui..."VeiA LO | l...i 1 2*'8 CPF $'8 transformation of the workforce by closely relating their future skills to

TGIKUVGTGF KP VJG 7- l..i Ji“>""A cev liV.. e} iA pil lee Li U ieb > c«li’®

0)

7- )JQXGTPOGPYVY CPPQWPEG 1.'8 RNWI|KP ECT IZ*C®CPF $'8
TGIKUVGTGF KP VJG 7-

£°E “"ee”@”™ Ui..."VeiA LO el "~ 1..i 1] Q{oev U.. V.. UiAi
exported overseas )

2*'8 CPF $'8
TGIKUVGTGF KP VJG 7-

©

UK Government announces plans to ban ICE sales by 2040

¢
0,
(CTCFC[ $CVVGT[ %JCNNGPIG NCWPEJGF e~

TGIKUVGTGF KP VJG 7-

(CTCFC[ +PUVKVWVKQP QRGPGF
itTTwit i T O«tAZee 1..i >01ce“>170)i " OAIAD Tce “iil
Yoe OiA™"i"1 I1>A}ilA + veeAiA }..17"} «Ace \QHAk

2*'8 CPF $'8
TGIKUVGTGF KP VJG 7-

7- $CVVGT[ +PFWUVTKCNKUCVKQP %GPVTQ QRUPATEI"] Ve "wA“A
L . . ban on ICE vehicle sales by
Targetted training interventions designed and launched Gafla >~ 6 Lb Oaix

-V>ei O« > ""1A@e " OVIi“e™ ;v IA>""""} 3] >ee «iUisA le ~"VeO i
apprenticeships, HTQs and HE provision

~\
\J

Ban on passenger ICE vehicle sales in the UK

~
\J

$CP QP *'8 UCNGU KP VJIG 7-

EVs projected to account
veeA TO™ cev }eelL>e A>¢iA
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5MKNNU 8CNWG %JCKP &EGXGNQRKPI /QFWNCT %2& 7PKVU|
%QPXGPG VQ GUVCDNKUJ/PGGEU G &GNRWEIEGLPF FKHH #UUGUUKPI +PFWUVT[ %CRCDKNKVKGWTCVKPI 'ZKUVKPI %2& %QWTUG 2T
1 Ui.."Vei isiVIA"wV>I1"@~ "iA"}~ > The expert educators also mapped these

Foresight iw i Deliver -V>eit O« manufacturing strategies, roadmaps and plans competency needs using a range of existing

future roles, early stage with were assessed by technical specialists to identify HO>e"wV>i"e™A >7" AiVieA 1A>""""} «Ac
workforce occupations training cooperating future capabilities required by UK manufacturing “iUise« ceUiA 0a O°"1 Jiw " 1"e A A>"}""
capacibility and standards -27ve 1i>V /. i daders to enable their adoption of battery powered fundamental electrical, battery, engineering

>Ole“el"Ui Ace+Oli"e"A° science and health and safety topics to advanced

C@ > R«iVowV AipO AitiTiA®
&G, PKPI 9QTMHQTEG %Y QORGVGPEKGU

. . ~ N <~ N N N 0, 0
V«iAl i"OV>i@AA iw™i® >««Ae«A > TFEPVKHL(WTVIGT %2& %QWTUGU VI

competency sets for three role groups: technical Where there is no current suitable CPD offer, the
e«iA>1eA] «O" A i"}7iiA > AiT" A iidSAIA°l veeA “OV>1te"tvOTit “iA}"7) -
In total about 450 competence statements Project led by the HVM Catapult will create pilot

6JG ( QTGUKIJVKPI IGVJ QF CPF VJG SMKNN — knowledge or skill — were developed and courses and train the trainer content available for

*"7Zi0 Tee A«iVTwV V>«>L"«"1b AipO~Aitdll bk to meedt demand from 2022, with WMG,
i>V.. Aeei }AeO«® /...iAi V>~ Li OAi> 112" UIMABAP ev 7>AU°VZ Ve A "">1""} isi

In its second phase, in 2020/21, the project team utilised the future reviews of apprenticeship standards and Ve li"l >VAeAA ~“AI"I0IiA v /iV.. e
@AiIAT}..177} >7° -Z7eeA 6>0i ..>"7 >««Ace> HO>e wV>1Tee A
by the HVM Catapult and Gatsby Foundation in the 2020
Ai«ce Al © >"Ov>VIOA "} I...1i OIOAI 7TeAZveeAVi»°®
Based on international good practice, this makes the case that the transformation
of engineering and manufacturing professions to address a growing competency 0GZV 5VGRU Capture industry 9 Q TMH Q TEG
gap related to emerging technologies requires a connected and systematic challenges
AiA«ce™Ai "V l..i1 “Aldce «i0iA>}i “TA «OLe"V ~~OiAI*i"] 0> (QTGUKIJVKPI
: : : : *AU""""} °e"~i cev A"} ...1» 2TQEGUU
This stepped approach connects employers, government investment, innovating from technology roadmaps
Lee "iA]l > i"OV>1"e” > 1A>""""} APAIli“A OA""} > Vee"A"Ali"l A"}eAxel o related workforce Bl
It generates clarity around the required capabilities, competencies and course development activities, the organisation
«A(EUAAA(E~ Ai>AiA~} VA%“ A~(((ji VA(E“ LC)AA~|AA|A T > A«iVAWV AIV](BAO Overa”almOftheprOjéCtlStO Capabilitychanges
the three stages enable the sector to: secure the competitiveness
o ) - ev l..i AivieA® , Vei>A >~
I Convene technologists, industry, education and training partners, and common path will enable A
government as a focal point for the shift to battery electric vehicle production the transformation of iw™ i vVOIOAI
loe vEeAiA“}..1 > >AI"VOe>1i i"iA}""} AZ «eA "ii A] AI>">A A >* pO>- the workforce by closely HHEABHE
>AAceV™>1i> U1... i“iA}""} 1liV.."eee} iA® connecting their future competencies
skills and opportunities
I Work with others to curate suitable existing education and training provision to the demzfr?ds of
and create further content where necessary in a form suitable for a range technologies yet to be Prioritise and articulate
of learner groups, putting in place the required competence assurance and J~ieb > ce«ii’®  vVeA®:« Propose future gaps compared to
>VVAiI“"1>1"e” APAITiI“A° among key stakeholders ’ workforce duties current state: standards,
_ e T . s o has been established for el [eles HO>+"WV>1""A] «
Deliver i>AebfAl>}i [A> }1 UTl... A«iV'>e"Al liV..."eece}lb Vi"lAIA >VI VOAT iA “Sifl"wV>itce~ >~
a primary point of initial transmission of this knowledge to early industry “iOie oe «“i"1 ;ay * ©

> e« liAA >A Uiee >A Toe 1i>V..iAA U...ce Utee i"OV>Ii l...iAA] 1...i7 &~
basis support diffusion through wider teaching and training networks of
A«iV >« Al i“iA}""} 1iV.."eee} iA®
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ELECTRIFICATION
CPD MAP

.GXGN

[iV..""V>e "«iA>TeA] ,AARI“LeiA]

7 P KV Autemotive Electric / Hybrid Vehicle

QT GSWKXCNGPV
>"Ov>VIOA "} -

JUSAiTiAA] -1>100eAb ,i}0e>i"e™A > ®A}>""A>1"e">.

->vilb AipOtAi“iiA *~ >"Ov>VIOA~"}

v

7PKV /Me+>i"e” E *cVZeOl >
Automotive Electric Vehicles

7P KV Int®duction to Electrical Engineering
Fundamentals for Electric Vehicles

v

7P KV Elestrical Engineering Fundamentals for
Electric Vehicles

7P KV Elestric Vehicle Battery Principles

7P KV Elestric Vehicle Components and Assembly
Processes

7P KV Eleztric Vehicle Prototype Assembly

> 7P KV Cagy Out Quality Checks in Electric Vehicle
Manufacture

««@eAl liV..

................ >

................ >

Transitioning the workforce for the green industrial revolution in transport and energy

#WVQOQVKXG 4QNG )TQWRU CPF QORGVGPE[ 5GVU|

>V ..

Toe i«iVIA"V Ui.."Vei «cAe"OVIi“e™°
>'0>"Vi® 07"1A] lee «AeU""i >««Ae«A~>1i VoeUiA>}i cev 1.

VeeO“" Ai«AiAi"IA >~ >0l el Ui Acei }JAeO« >~

l...i Vee“«ili“vb AilA ~i
* O 1A U.."V.. LO "

Ail Aivee““i~ A
i AipOTAIT Tee« VA©° /...

>V ..

to the Engineering Council descriptors for Engineering Technician, Incorporated Engineer and Chartered
A I P eiUicA g OET - A i}

Voltage Batteries

7 P KV High Voltage
Automotive Battery and
-PATi“A ,AAi“LeP

v

7P KV Masaging Electric Vehicle Prototype Builds

Manufacture

7P KV Quslity Management and Testing in Electric Vehicle

loe >V>"i“"V "iAVA «ieAA >~

“} TiiA [ ib >Ai >eAce “>««i’
iHO"U>¢i"I® "} > EEC -0cA ipO"U>¢i"I® ° 7}° iTIATV Aceei IP«iA "7 1...i AiVice.
.GXGN QT GSWKXCNGPV .GXGN QT GSWKXCNGPV
Production Team Leader, Junior Engineer "} TiA] -iTTe A T}TIIA
7 P KV Autemotive Electric
Vehicle Charging
: 7P KV Eleztric Vehicle Drive

......................................... > : pATi“K

7P KV Elextric Vehicle

High Voltage Electrical

"ATALOI" e -PATI*A
> 7P KV Design of Diagnostics for
Electric Vehicles 7T
7 P KV Diaginostics in
Automotive Electric Vehicle ~ seeeeeeeee
-bAlIi“A > >TATTA > 7P KV Masagementof High > 7PKV Nisf\A}: ®v_ >ii~iAb ->vi~‘lb >
: 6eel>}i -PAlI“ ">} "AI"VA ">1"eAlI"VA -PAIli“A -PATI“A

7 P KV Repairs, Rework and
High Voltage Component
Replacement on Automotive : 7PKV -svilb] i} Ae>i"e™ >~ :
Electric Vehicles > > SACA L Biceteit Ui Y :

7P KV Leading Prototype Builds in Electric
Vehicle Manufacture

7P KV Leading Quality Control in Electric
Vehicle Manufacture
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[.."A O~"1 "A >~ iY>“«ei ;v 1...ccAi VOAAi“"Teb "~ "ilisce«“i~i®

'NGEVTK,ECVKQP 5MKNNU 2NCP

Automotive Manufacture

7PKV #WVQOQVKXG '"NGEVTKE *IDTKF 8GJKENG #YCTGPGUU 5V CVERZoRECEAA ENcERVAV 2QVGPVKCN %WTTKEWNWO %QXGTCIG

(initial mapping shows some matches %QWTTGPVN[ &GN
to high level statements)

CPF 1TICPKUCVKQPCN 5CHGV[ 4GSWKTGOGPVU KP /CPWHCEVWTKPI

IMI - L1 Award in Electric / Hybrid

Vehicle Awareness IMI Centres
SN ~ . A X Identifying an electricall
.GXGMEI -"vuO>+® -cA ipO"U>+i"I® %TGFKV 5K\G TBC prope?edgvehicle and y ABC - Level 1 Award in Automotive IMI Centres
5W K V C D NeBicleé @sBembly operators, uniformed +PFKECVKXG .GCTIRKPI *TU understand associated risk Electric / Hybrid Vehicle Awareness
services, valeters, general garage staff +PFKECVKXG %QPWCEV *TU
2TGTGSWHNAIKVGU +PFKECVKXG 5GNH &KT@EVGF 5VWF[ *TU
OKUUCP 6TCKPKPI % QWT UNBsan
.GCTPKPI 1IWVEQOGU #UUGUUOGPV
On competition of unit learners will: Knowledge and skills, with a workplace observation Complymg with statutgry . Retired '#. WPKV 3/8'&5 ,
; ; ; regulations and organisational which is contained within Level 2
Know about the types of electric/hybrid vehicles safety requirements for vehicles Diploma in Manufacture of vehicles New required
available (K) 5WIIGUVGF HQTOCV with electric drive systems or energy P Lo
¢ devi with electric drive systems
Know and understand the hazards/risks around The knowledge should be assessed via multiple storage devices
motor vehicle high energy electrical systems (K) V.. Vi it>AAiAA“i"l > AZ"eeA >AAIAA“i"] -V..>A}""})
1..i Ui..."Vei® U"> >AAiAAeA LAiAU>1"®@~° "LAIAU>I"

Know how to work safely around electric/hybrid

. ev Ve“«ili"Ve "" 1...i UeAZ«s>Vi >}>""Al "C° '
vehicles (K) « « } ¢ WECU 0 9ffer NdrGing Delivered globally as
training as part of the Hybnd fthe LN electri
Know how to comply with the statutory Identifying charger types and > «iVIA"V 6i.. Ve | _«iV”® >parﬁ<1 e LN electric
regulations and organisational safety charging the vehicle t>AY Y O 60 ® ~AYeh'C e offer

requirements for vehicles with electric drive
systems or energy storage devices (derived from
60 & 62) (K) (MF) >"Ov>VIOAIA A«iV wV 1A>"VafiguAmahifadiurers
Be able to identify different types of electric
vehicle charging systems and connections (K)

Be able to plug into a vehicle charging point and

ITAQAT ... Ui."Vei "A >VVi«l™} V...>A} --@ #FFKVKQPCN KPHQTOCVKQP CPF TGEQOOGPFCVKQPU

Demonstrate compliance with statutory

regulations and organisational safety R Many of the LO within this programme can easily be delivered through online

requirements for vehicles with electric drive 8GTUKQE «i>A~""}] U"1... «"“"li> v>Viftloetv>Vi «i>A~""}° A AO}}iAli> U°1... 1...i "AA>~

systems or energy storage devices in their work % T G C U120R/2021 course, itss likely that manufacturers would combine this programme with brand A o ‘ ‘

"UTAe™iTl -TiATUIT VA" EAa E EO® --® - ® SU>AITTAA TA>"""7}° " £31 ...>Ui pO>e"wV>1"e"A >U>"e>Lei U"> IUce ,VVAI "I"7}
4GXKUGF "A}>""A>1"e"A -, "®)\ > 0 ° 1A UceAl... "el™} i..>1 1.."A "A cevviAi®> 0i.. Ve

A«iV’wV veeA , U>AA - OA E o>V..] i>UP 6i.."Vei > "}..1 6i.."Vei®° /.. iAi

Ace“i U>A">1"e”™ "~ "i«"UiAP 1"*i 1...AeO}.. ,"°
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[..°A &1 "A >7 iY>“«ei v ...

'NGEVTK,ECVKQP 5MKNNU 2NCP

Automotive Manufacture

ceAi VOAAi“Ieb ~~

“iOiece« i~

7TPKV

|&KCIPQUVKEU KP #WVQOQVKXG '"NGEVTKE 8GJKENG 5[UVvGOU

.GXGNE{ -"vuO>e® -A in0"U>+i"I®

5W KV C D Nn@ividu@l$ who work on

electric vehicles and would be responsible for
identifying faults within high voltage electrical
systems and components following production, or
U...i~ "~ AiAU"Vi°

2TG TGS W Hndiiduaswill already have
approprlate vehicle assembly and repa|r knowledge
> AZ"eeA >] «iUie O >~ “OAI
the programme carry out the isolation / lockout and
Aiti"iA}"A""} cev 0l el Ui

*iVIA“V 6i...

%TGFKV 5K\G TBC
+PFKECVKXG .G C20 Riimate)T U

+PFKECVKXG %QP CiAV *TIU®
+PFKECVKXG 5GNH &KTGEMGRE)VWF[ *TU

>Ui wAAT Voe“«weili®

"VeiA

.GCTPKPI IWVEQOGU
On competition of unit learners will:

Use high voltage diagnostic tools to identify
errors/faults in vehicle power/battery systems
-E™M® --® - ®

1Ai L>11iIAPEAPATI“A
> JAeOLei A..ceel™"} -£x® --® -
Demonstrate awareness of the characteristics
of power electronics, installation, cooling,
interface, connection, grounding and handling
AipO Ai“i"IA -xI1® - ® - ®
Use diagnostic in controlled environment to
gauge whether a system or component meets
l..i Aipd Ai> VA TiA"> >~
-- ® - ®

">}7eAl'VA v
®

CAiAceeUi

#UUGUUOGPV

Knowledge and skills

SWIIGUVGF HQTOCV

The Skl”S 6ssessment \/¥ould be completed ina

R@esi Ae™i"l° /..
>AA|AA| [ ...Aon}...
guestions, with some consideration given to whether

% T G C0I10R2/2021
4GXKUGF

%QTG 5SWDLGEVU

Identifying an electrically
propelled vehicle and
understand associated risk

Transitioning the workforce for the green industrial revolution in transport and energy

2QVGPVKCN %WTTKEWNWO %QXGTCIG

(initial mapping shows some matches
to high level statements)

IMI - L1 Award in Electric / Hybrid
Vehicle Awareness

IMI Centres

WWTTGPVN[ &GN

ABC - Level 1 Award in Automotive

IMI Centres

Electric / Hybrid Vehicle Awareness

OKUUCP 6TCKPKPI % QWT UNBsan

Complying with statutory

regulations and organisational
safety requirements for vehicles
with electric drive systems or energy
storage devices

Retired '#. WPKV 3/8'&5 ,
which is contained within Level 2
Diploma in Manufacture of vehicles
with electric drive systems

New required

i Z7@eUei}i Uelb-
t>AA|AA“i~‘| “Oel~«ei V... Vi

Identifying charger types and
charging the vehicle

.WECU 0 ¢ffer RhdrGing

training as part of the Hybnd
>* W iVIA®V 6i.. Vei -«iV" >p:;]}§(j
t >AY " i 6i.vei 67

Delivered globally as

f the LN electric

e offer

>"Ov>VIOAIA A«iV wV TA>"Vafipudrahl

fadurers

Ve liviOo>«"A>1"ce” "A "ii"i’ lee i"AOAiI A«ivV wV A>vilp
AipO Ai“i"1A “>"Ov>VIOAiIA° v I.."A "Al..i V>Ai] il.."A
could be included via oral questioning as part of the
skills assessment on component / system assembly
as this is likely to be completed on manufacturer
AAg(IVI V\\//\>/(~)«A$ gVé@

8GTUKEP
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6*" %#S'
(14 $#66'4;
MANUFACTURING 6JG 7- $CVVGT[ 5MKNNU (TCOGYQTM

WMG, University of Warwick, along with the I "A VA I"V>e T..>11...i 1 >1liAb -Z"««A A>
UK Battery Industrialisation Centre (UKBIC), has AD««@AlA UeAZiAA Te AitAZ ee] O«tAZ oo
researched the skills that the sector will require in new skills to work effectively within the battery
®AiA Tee vOewes “>AZil Ti“>""A >7 «osbtidrand &xplore progression opportunities in their
V..eeAi” V>AiiA° 7. iAi el...iA “>"Ov>VIOA"~
Through engagement with industry partners the _ are contracting this will provide opportunities to
6JG 4QCF VQ <GTQ «AcesiVI Ti>“ “"i"1"wi” T..i Ve Ai "ii"A cvweli >XAWERMA "Te }AeUl... >Ai>A° /..iyiY
lee v>V e I>1i }JAceUIl...° /...7A ...7}...* "} .FriimeWdrk Méahs that development opportunities
As a key part of its 2050 Road to Zero strategy, [..oA V>T Li >V...0i00 0> AitAZ e~} iV AI""} for skills that support the whole lifecycle of a battery, can be offered as short course programmes, :
the UK Government has committed to tackling workforces to transition from traditional powertrain from cell production and pack design through to >««AITITVIALLT«A >7 Ve I>"T 0L i pO>e"w
climate change by reducing carbon emissions “il..e AE O«tAZ e "} 1...eAi U..e >Ai >«Ai>p AIVPV""} > AifOAI°
i..Aed}... TA>"A«eAl i«iVIA"wV>i imdled in the sector and, crucially, providing . L This approach means that immediate skills needs
newly skilled workers through education and [...i ®OlVee“i cev I..."A UeAZ "A |...i 41 canlbé bt efieCtivély and longer term planning
As such, the UK is in a position to set itself IA>""""1° 77°1... }'}>v>VieeAb ATTiA >eAi>"p «e>""j> A>"iUAZY® -O««ceAli” Lb I...i >A>">bcarrbeéifadiitated, allowing for the pace of training
>«>A1 >A > UoeAs «i>"iA ~~ L>11iA i theWoarfroEaseari°Midlands, it is vital to Chgllenge, theframeworl( is base~d on a set of ke~y _and development to match that of technological
Vee“ i"Vi AZ"ee “i0iece«*i"l “eU° ~ eA'iA ie e «ATV «eiA] "7VeO """} AV >e AiA«e ALK OPAIAAL 1 1P]A>“iUAZ ..>A Lii” "iA"}"i°
Analysis from the Faraday Institution suggests this effectively, there is a need for a robust and TTTOATAP T} >TT 10 e««@AIOTTIP I ABACGRAAAFATTA «>1...0>p° A "7T"07 0>
T..>11..i1 Veds Li «kAe’OV™"} >AAU> AA €R{eZ" "} «o>"° opportunity to develop themselves and further their_ ) A
million electric vehicles by 2040, which would V>AiiAA® A Ve"«>""iA] "l «AeU"iA > U™

elicit requirements for around 140GWh/year
of battery production capacity, the equivalent
of seven ‘gigafactories’ producing 20GWh/ o . . o _ o
Pi>A° /e “iil 1...”A ~ii’] >~ > ""1"e~>+ Calaaa [0 > "A T..>1 1..7A 1 >1IiAP -Z7«eA A>
used nationwide to provide consistency and to allow

the skills in the emerging battery sector to keep

«ee Vb >7 1iV.. " ee®} V> V..

managing and developing the skills of their workforce
T >e”1 i1 UCl. 1. i"A LOATTIAA eLeiVITUiZ

employees will need to be hired in the sector
¥ OalJaaa """ }7}>v>VIeATIiA >7° xalaaa """ Il..i lls In d
>AAeV’™>1i" “>liA">e AD««eb V..>""° «>Vi U°1...




6JG 1IRRQTVWPKV[ HQT C OCVKQPCN 'NGEVTK,ECVKQP 5MKNNU (TCOGYQTM CPF (QTWO Transitioning the workforce for the green industrial revolution in transport and energy

=13

EXAMPLE ROLE #224'06+%'5*+2 56#0&#4 & EXAMPLE PROGRAMME EXAMPLE PROGRAMME

-.10) %1745 -.10) %1745 -5*%146 %1745'5
LEVEL ) % ) % 0

14 '37+8#.'06

> -“>Al @ "iviic > Ole e el
Vehicle Engineer > * "« -“>A1 @ "ivVii® ,0lce"e“ceOA 6i... R iA
> -OAI>"">Lei ,01lce“cei"Ui Postgraduate Engineer >* "« -OAI>"">Lei ,0lce“ei"Ui *iVIAAwEPI e~
siVIATwV>i"e”™ "~} iiA > PGDip Engineering Business Management > Battery technologies and applications
> Engineering Business Manager > Fundamental chemical and electrochemical
principles for batteries

> Battery materials and characterization
> Battery sustainability
> Battery manufacturing and testing

> -C)A]?”?L-i >ii[Ab "} TiiA Product Design and > Battery management systems

> -eevIiU>Ai "}7TI00IA Development Engineer > BEng (Hons) Applied Professional Engineer

> Network Engineer - f -OAI>"">Lei >IliAP "} TiiA

> Data Analyst Digital and Technology > -V - @"A® "}I>e > [iV.. ee®}b -0

> PLIA -iVOA"IP -«iV > Al ~eOl7 ™A *AeVIAAT®E >,

$CVVGT[ /ICPWHCEVWTKPI - . - .
Process Leader > TAI"wV>Ii i >">}itiT

> Tea”? Leader Quality Practitioner > Unit Credit
> Quality Manager

ICPWHCEVWTKPI /CKPVGPCPECQE6GEJPKEKCPU o . .
> >11ITAP i>el... >7° ->vilb
> Battery Environmental Concerns

'"KVIGT

>
>

> Battery Electrode and Cell Assembly Technician
3 > Battery Formation, Aging and Testing (FA&T)
Control Room Technician

-V7itVi >"Ov>VIOA""} [iV...

Maintenance and Operations

T AT wV>li °7 ««e™i® -V i~Vi
T “«eee*> """ "} TiiATT}
> e tub>e"wVvsite” ce«i"e”

> Battery Fundamentals
> Battery Manufacturing
> Clean and Dry Rooms

/
/

> Maintenance Technician Engineering Technician

> Battery Module and Pack Technician

Battery Assembly Operative

Lean Manufacturing Operative

Basic awareness level
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$CUGF QP VIJG KPKVKCN 5EQRKPI 2TQLGEV
s +tFGPVKH[KPI QRRQTVWPKVKGU HQT OCPWHCEVWTKPI

@ Automotive % Aerospace

I £]xxn]{™1 Ui.."VeiA «Aa 0OVi® ~~ 1..1 1UK'3 thesECHNY largest manufacturer of aviation
Levels are predicted to return to this by 2025 PEMD products
I b O4&afa "i“>"> U"es Li veeA > Vee““i~Ablowhiolume, high quality/safety manufacturing
number of motors and inverters as well environment
as chargmg systems for both AC and DC I Manufacturing technician skills are critical as
applications S
o - ‘p[oductlon is not automated
U o7wyeml 00 LIAA v BTH T I AR DT <A v T Lioweeit Lb iVCAIT)

- e LT ATFAZTeei” >A > ATAO-T v >rec'rh/|tment but a large volume of skilled workers
demand
come from overseas
I Training is largely in house due to a lack of
expertise at technician and englneer level in the
1 -isiVIATV>e >7 jeiVIA®™"V i }”i|A”

I Future shift in the industry will see a move
@rds more automated manufacture which will
Crease the demand in skills related to robotics,
I Apprenticeships will be key in driving skill mdustnallsatlon, software engineering and
activities automated manufacture

I Larger aviation companies appear to command
a shorter timeframe from design to market
than smaller companies which could impact on
innovation

T Rai 14|  Energy

I Rolling stock manufacturers import power I The energy‘sectorwill r]egd to rgplace or rgtrexjn ‘ )
electronics for assembly in the UK {n"cevi..i UeAZveAVi] in0>1""} le OC
I -77«e& >Ai Vee"Aces  >1i° = 1.0 v A >AgtIpyears
handle servicing as well as manufacture I Basedon industry estimations there are A y
I s iVIA“wVsi“e™ cov i.i «~"ik Oee A|pO>X|«AD?JYA,EIJ.p xla]{aa UiATiA |UM\{|AA~
in material and workforce with appropriate skills > "o Al {n]Oaa e U
. : {({iT e~ 1...i 6 V..>A}""} “~VA>AIAOV
to install power electronics
SFreeAil L SA Vet~ itiA U° q ThEtCEn |F?fé)%a€mcreaselnrenewablesanda
‘réduction’in Taditional power generaﬂon
' Gro}"’th's"ke'ytf)be"jw \ I -Z°+«A veeA i"iA}p > "AIALOI ™ >Ai
i >17@™>e -Z7ee A V>'i"P veeA ,>"¢ - -, @ndérireVien but will require more technician and
> >UiA>}i "ii° veeA {na "iU i«iVIA"V TAST"AIA pO>«"wi> UAZiAA Toe “iil ti*>""

LilUii~ Oaeg™ >~ 040n] ...ceUiUiA] il"AE%e}N)}OAi AtA h h bl
likely to be low -nergy generation through renewables I
UTee AIPO"AI > Ail cev °Voe“«ili”l «iAA
HO>e wV>i“e™A T “iil JAeU "} i“>~
I The UK has the potential to be a global leader
in the design, manufacture and maintenance of
wind turbines which will require a greater number
of skilled workers, initially around 2,000, to staff a
new facility

I e““"li""}ie 147 cev ce”A...ceAi U7 i”iA
«Ae"O0VIite” Vel «AeU"i O« e 1£]4a
jobs all of whom would need some form of
PEMD skills training
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PARTICIPATION

A

Advanced Propulsion Centre (APC) T:_Q:f
Aerospace Growth Partnership .
Aerospace Technology Institute (ATI)
Auto Consultancy & Training Limited @
Ol ei"0i ed "V e -2" 4K
Working Group

B

Bentley Motors Limited @ [
Birmingham City University @
BMW =
Bosch = _
Britishvolt 0
C
Charpak Ltd
Civil Aviation Authority

®e‘«ed -i“"Ve "OVieA
<« "V>[Te” - - ® >1>«0-l
Coventry and Warwickshire Local T
Enterprise Partnership (CWLEP)
CPI
D
Driving the Electric Revolution Challenge
Driving the Electric Revolution

T TOAIAT><"A>1"ce” iTIAI §
O«eiyY OA“"iAA -iAU"VIA 1°

=

61 &#6' 5'26'/%$'4

E

Education Partnership North East
European Metals Recycling

TIAYP >70 1077 IP -Z27eeA

~iA}D -PATI“A >1>«Oel
Energy UK

Enginuity

“0CA @ g, -

EVera Recruitment

=

Faraday Battery Challenge
Faraday Institution
Ford

G

Gatsby Foundation
GTG Training Ltd

H

Hexcel

High Value Manufacturing Catapult
Honda

Hyperdrive

Innovate UK

=

0

DD

0o

o
ENENES!

NS

J

Jaguar Land Rover

JcB =

L

Lancaster University

Lincoln College =
Lotus Cars

M

>VVeiAwie® ceeei}i =
Mahle @
Manchester Innovation Activities Hub
McLaren Automotive =

N

National Grid
National Express

>]"e">e -Z"eeA V>'i“b
New College Durham

Newcastle University

Nissan Motor Manufacturing UK
North East loT

Nottingham University

Do sl

O

Offshore Renewable Energy (ORE) Catapult

= Ol @i 0i «iVIA"wV>ice
Battery Manufacture

PEMD scoping

R

Revamp Training
Rugby Borough Council

SIS

5

->VA>T

~W0iAATe™i Aii~ "iA}p =
- ... O @/ =
cee” . O > CTARTTY >0 e}

0" e i} =

Tevva T
Toyota Manufacturing UK @

U

UK Battery Industrialisation Centre (UKBIC)
UK Research and Innovation (UKRI)

University College Birmingham (UCB) 1
University of Nottingham T;;(Dj‘

1" 0iAA" TP ev ->sveeA &=
University of the West of England T;S:f

W

Weston College =
WMCA Automotive Taskforce @
WMG, University of Warwick = T
WMG Academies for Young Engineers

<

Zero Carbon Futures T
ZPN Energy
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catAPULT JIJWMG = THE FARADAY

High Value Manufacturing THE UNIVERSITY OF WARWICK INSTITUTION
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