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fÌöÙÎġíıÙĚˋ _ÙġëĆÓĚ̪ Î÷ĀĆĲúÙÓçÙÿÙĀġĚ 

5efp pqrav t^p prmmloqba _v &ksfolkjbkq^i %bcbkpb 'rkaÁ *q fp ^fjba ^q ^ppfpqfkd qo^kpfq 

^dbk`fbp ^p qebv _bdfk ql mi^k clo pfdkfŇ`^kq bib`qofŇ`^qflk lc qebfo _rp ňbbqpÁ *q cl`rpbp lk 

_^qqbov bib`qof` qb`eklildfbp Êklq crbi `bii qb`eklildfbpË ̂ka fp ifjfqba fk p`lmb ql ̀e^odfkd 

qb`eklildfbp¾ abpfdkp¾ ̂ka `elf`bp Êo^qebo qe^k sbef`ib qb`eklildfbp¾ bu`bmq ^p qebpb 

fjm^`q `e^odfkdËÁ  

5efp fp klq qeb Ňopq pqrav ql molsfab _bpq mo^`qf`bp lk _^qqbov bib`qof` _rp Ê#&#Ë 

abmilvjbkqÁ *q `ljmibjbkqp mr_ifpeba bumboqfpb fk #&# abmilvjbkq colj qeb $bkqbo clo 

5o^kpmloq^qflk ^ka qeb &ksfolkjbkq Ê$5&Ë Ì÷Í¾ qeb /^qflk^i 3bkbt^_ib &kbodv -^_lo^qlov 

Ê/3&-Ë ÌøÍ¾ ^ka $"-45"35 ÌùÍ ÌúÍ ÌûÍ¾ ^jlkd lqebopÁ 5ebpb ^rqelop ^ob obcbobk`ba 

qeolrdelrq¾ ^ka qo^kpfq ^dbk`fbp ^ob ^asfpba ql `lkpriq qebfo tloh fk ^aafqflk ql qefp obmloqÁ  

"p tbii ^p ao^tfkd colj qebpb ^ka lqebo mr_ifpeba tlohp¾ qefp obmloq fk`lomlo^qbp 

ib^okfkdp colj øþ fkarpqov fkqbosfbtp `ljmibqba _bqtbbk +^kr^ov ^ka "mofi øöøø _v "qi^p 

1r_if` 1lif`v pq^ŊÁ *kqbosfbtbbp ^ob ifpqba fk 'fdrob ÷Á 5ebpb fkqbosfbtp plrdeq ql 

rkabopq^ka i^qbpq absbilmjbkqp¾ `e^iibkdbp¾ plirqflkp¾ ^ka ibpplkp ib^okba fk #&# 

`e^odfkd¾ ^ka ql `ljmfib pmb`fŇ` bu^jmibp¾ ^kb`alqbp ̂ka lkÓqebÓdolrka bumbofbk`bp 

colj qelpb ^q qeb clobcolkq lc abmilvjbkqÁ "qi^p 1r_if` 1lif`v qe^khp qeb fkqbosfbtbbp clo 

qebfo qfjb ̂ka tfiifkdkbpp ql pe^ob qebfo hkltibadbÁ 

5eb obj^fkabo lc qefp obmloq abq^fip _bpq mo^`qf`bp ̂ka ibpplkp ib^okba fk pbsbk `e^mqbopÀ 

¶ %bpfdkfkd $e^odfkd '^`fifqfbp 

¶ 6qfifqv &kd^dbjbkq 

¶ 1i^kkfkd clo (ofa 3bpfifbk`b 

¶ &kprofkd 3bif^_ib $e^odfkd 

¶ 4lcqt^obÓ#^pba .^k^dba $e^odfkd 4lirqflkp 

¶ $e^odfkd *kco^pqor`qrob $lpqp ^ka 5fjbifkbp 

¶ 'fk^k`fkd $e^odfkd 

" Ňk^i `e^mqbo¾ Ù"asf`b 'olj 5elpb 'roqebo %ltk qeb 3l^a¾Ú obmloqp fkqbosfbtbbpØ ̂kptbop 

ql qtl Ňk^i nrbpqflkpÀ 

1. What do you see as the biggest remaining barriers to electrifying bus fleets? 

2. 8e^q pelria _b ^ qo^kpfq ^dbk`vØp cfopq pqbmp fk planning for electrification? 
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'fdrob ÷À 0od^kfw^qflkp fkqbosfbtba clo qefp obmloq 

 

2ÙĚíçĀíĀç -ëÀĖçíĀç EÀÎíúíġíÙĚ 

$ellpfkd ^ka mi^kkfkd clo qeb ̀e^odfkd pqo^qbdv¾ lo `lj_fk^qflk lc pqo^qbdfbp¾ qe^q _bpq Ňqp 

 ̂qo^kpfq ̂dbk`vØp rkfnrb lmbo^qfkd obnrfobjbkqp fp ^k bppbkqf^i pqbm qlt^oap qeb 

pr``bppcri abmilvjbkq lc bib`qof` qo^kpfq _rpbpÁ .^kv lc qeb b^oifbpq ^almqbop `elpb ql 

bib`qofcv peloq `fo`ri^qlo lo _rp o^mfa qo^kpfq Ê#35Ë olrqbp rqfifwfkd lkÓolrqb `e^odbop ÓÓ qebpb 

olrqbp tbob tbii prfqba clo b^oiv _^qqbov qb`eklildv qe^q e^a buqobjbiv ifjfqba dbldo^mef` 

o^kdb _rq `lria ^``bmq ^ mltbocri `e^odbÁ "p _^qqbov ^ka `e^odbo qb`eklildv e^p fjmolsba 

lsbo qfjb¾ ^dbk`fbp klt e^sb ^ _ol^abo o^kdb lc lmqflkpÁ 

&s^ir^qfkd qebpb lmqflkp obnrfobp abq^fiba jlabifkd lc bkbodv kbbap¾ `e^odfkd p`ebaribp¾ 

^ka lmbo^qlo _be^sflo ^p tbii ^p mltbo ^ka pm^`b ^s^fi^_fifqv ^q qeb abmlqÁ *k ^aafqflk¾ 

abpfdkfkd ^olrka pm^`b ^ka mltbo `lkpqo^fkqp j^v obnrfob c^`fifqv rmdo^abp ̂kaÇlo qeb 

`lkpqor`qflk lc bkqfobiv kbt c^`fifqfbpÁ "dbk`fbp jrpq `lloafk^qb qebfo bib`qof` _rp 

Transit agencies (twelve with BEBs deployed; two just beginning to electrify):

Å Foothill Transit , CA

Å Long Beach Transit, CA

Å Los Angeles Metro, CA

Å Santa Clara Valley Transportation Authority, CA

Å Chicago Transit Authority, IL

Å TransitAuthority of River City, KY

ÅMetro Transit, MN

ÅMountain Line, MT

Electric utilities with battery electric bus programs:

Å Pacific Gas & Electric, CA

Å Xcel Energy, CO & MN

Å Hawaiian Electric, HI

Not-for-profit organizations with electric bus deployment experience:

Å CALSTART

Å Electric Power Research Institute (EPRI)

Engineering firms with electric bus deployment experience:

Å HDR

Charging and/or managed charging providers:

Å ABB

Å Amply

Å New Jersey Transit, NJ

Å Rochester Transit Service, NY

Å New York City Transit, NY

Å TriMet, OR

ÅMetropolitan Transit Authority of Harris 
County, TX

Å King County Metro, WA

Å DTE Energy, MI

Å Portland General Electric, OR

Å Center for Transportation and the 
Environment (CTE)

ÅWSP

ÅMobility House

Å Proterra
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abmilvjbkqp ^olrka qebpb jriqfÓvb^o `lkpqor`qflk molgb`qpÁ *kqbosfbtbbp pqobppba qeb 

fjmloq^k`b lc absbilmfkd ^ `ljmobebkpfsb qo^kpfqflk mi^k tfqe ^k bka dl^i fk jfka¾ o^qebo 

qe^k mi^kkfkd lkb abmilvjbkq ^q ^ qfjbÁ 'lo qo^kpfq ^dbk`fbp tfqelrq pqolkd fkÓelrpb 

bib`qofŇ`^qflk bumboqfpb¾ $5& ̂ka qo^kpfq ^dbk`v fkqbosfbtbbp ob`ljjbkaba tlohfkd tfqe ^ 

`lkpriq^kq lo lqebo bumboq ÌýÍÁ  

2ÙıÙúĆēíĀç À ¢ĖÀĀĚíġíĆĀ súÀĀ 

"q qeb `lob lc ^ `ljmobebkpfsb qo^kpfqflk mi^k fp ^ ňbbqtfab cb^pf_fifqv ^ppbppjbkq ql 

fabkqfcv tef`e _rp _il`hp `^k _b pbosba _v ̂s^fi^_ib bib`qof` _rp qb`eklildv ̂ka tef`e 

_il`hp j^v obnrfob fjmolsba qb`eklildv¾ lkÓolrqb `e^odfkd¾ lo ^k ^iqbok^qfsb plirqflkÁ 

0kb bkdfkbbofkd Ňoj ob`ljjbkaba qe^q ňbbqp `lkar`q ^k bkbodvÓ_^pba ^ppbppjbkq 

o^qebo qe^k ^ jfib^dbÓ_^pba ^ppbppjbkqÀ _bvlka `lkpfabofkd olrqb ibkdqep¾ ^dbk`fbp 

pelria ^ipl `lkpfabo _rpbpØ crii a^fiv lmbo^qfkd p`ebaribp¾ sbef`ib tbfdeq¾ altkqfjb 

_bqtbbk _il`hp¾ ^ka ^kv lmbo^qfkd `lkafqflkp qe^q j^v fjm^`q bkbodv rpbÁ 'lo bu^jmib¾ 

^dbk`fbp lmbo^qfkd fk m^oqf`ri^oiv elq lo `lia `ifj^qbp `lria bumbofbk`b pfdkfŇ`^kq 

obar`qflkp fk o^kdb arb ql qeb bkbodv kbbaba ql eb^q lo `lli _rpbpÁ 4fjfi^oiv¾ olrqbp tfqe 

pfdkfŇ`^kq sboqf`^i d^fk j^v rpb jlob bkbodv mbo jfib qo^sbibaÁ $5& ob`ljjbkaba qe^q 

ňbbqp ^ipl fk`lomlo^qb ob^iÓtloia bumb`qba jfaÓifcb _^qqbov abdo^a^qflk fkql qefp cb^pf_fifqv 

^ppbppjbkqÁ 

"p qebv p`^ib rm qebfo &7 ňbbqp¾ ^dbk`fbp j^v ^ipl `lkpfabo jlafcvfkd qebfo _il`hp ^ka 

lmbo^qflkp ql Ňq qeb `^m^_fifqfbp lc _^qqbov bib`qof` _rpbp o^qebo qe^k qovfkd ql j^hb bib`qof` 

_rpbp tloh fk co^jbtlohp abpfdkba clo afbpbi _rpbpÁ *kqbosfbtbbp prddbpqba ^ppbppfkd qeb 

mlqbkqf^i ql `e^kdb _il`hp¾ peloqbk olrqbp¾ ^ka fk`ob^pb fkp ^ka lrqp fk loabo ql fabkqfcv 

mlqbkqf^i bib`qofŇ`^qflk lmmloqrkfqfbp _bvlka ^ lkbÓcloÓlkb ptfqèÓlrq tfqe bufpqfkd afbpbi 

_rpbpÁ  

"dbk`fbp `^k qebk _bdfk ql mi^k qebfo qo^kpfqflk ql bib`qof` _rpbp¾ q^hfkd fkql ^``lrkq qebfo 

abmilvjbkq dl^ip ^ka `lkpqo^fkqp¾ obj^fkfkd rpbcri ifcb lc qeb `roobkq ňbbq¾ ̂ka qeb 

`lkafqflk lc bufpqfkd c^`fifqfbpÁ 5eb qo^kpfqflk mi^k pelria fkcloj qeb ňbbq obmi^`bjbkq 

p`ebarib¾ qeb bkbodv kbba ^q b^`e abmlq¾ ^ka qeb c^`fifqv rmdo^abp kbbaba ql prmmloq 

bib`qofŇ`^qflkÁ $5& ob`ljjbkap obsfpfqfkd qefp mi^k bsbov ø vb^op ql fk`lomlo^qb `e^kdbp 

ql obdri^qlov obnrfobjbkqp¾ ^dbk`v lmbo^qflkp¾ ibpplkp ib^okba colj lqebo abmilvjbkqp¾ 

^ka abmilvjbkq a^q^ Ì÷ÍÁ 
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'fdrob øÀ '^`fifqfbp #rfialrq %f^do^jp¾ -" .bqol ;bolÓ&jfppflk #rp 3liilrq 1i^k 

 

This figure colj -" .bqolØp ;bol-Emission Bus Rollout Plan depicts the proposed design and buildout 

plan for the conversion of their Division 18 to electric buses. Clockwise (from upper left), the diagrams 

show existing conditions (December 2018), to construction staging, to full buildout. 

Source: Los Angeles County Metropolitan Transportation Authority [6] 

0rqob^`e fp ^k fjmloq^kq m^oq lc qeb qo^kpfqflk mi^kkfkd mol`bppÁ *kqbosfbtbbp 

ob`ljjbkaba bkd^dfkd bib`qof` pbosf`b molsfabop¾ ^dbk`fbp qe^q e^sb ^iob^av abmilvba 

bib`qof` _rpbp¾ bnrfmjbkq j^krc^`qrobop¾ ^ka qefoaÓm^oqv `lkpriq^kqp lo klkmolŇqpÁ 

*karpqov dolrmp pr`e ^p qeb ;bol &jfppflk #rp 3bplro`b "iif^k`b Ê;&#3"Ë ^ka qeb 

"jbof`^k 1r_if` 5o^kpfq "ppl`f^qflk Ê"15"Ë ^ob ^ipl s^ir^_ib obplro`bp clo qo^kpfq ^dbk`fbp 

_bdfkkfkd qebfo bib`qofŇ`^qflk glrokbvÁ 5eb $ef`^dl 5o^kpfq "rqelofqv Ê$5"Ë prddbpqba 

absbilmfkd ^k fkqbok^i pqor`qrob qe^q _ofkdp qldbqebo abm^oqjbkqp obibs^kq ql 

bib`qofŇ`^qflk¾ ^ka fkqbosfbtbbp ^ipl pqobppba qeb kbba ql `lkpriq buqbok^i pq^hbeliabop 

arofkd qeb mi^kkfkd mol`bpp ql fk`lomlo^qb qeb kbbap lc qeb `ljjrkfqvÁ  
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.bqol 5o^kpfq Ê.fkkbplq^Ë ̂ka $5" ob`bkqiv mr_ifpeba abq^fiba qo^kpfqflk mi^kp qe^q `^k 

pbosb ^p bu^jmibp clo qo^kpfq ^dbk`fbp grpq dbqqfkd pq^oqba ÌýÍ¾ ÌþÍÁ *k ^aafqflk¾ bsbov i^odb 

qo^kpfq ^dbk`v fk $^ifclokf^ t^p obnrfoba ql pr_jfq ^ wbolÓbjfppflk _rp oliilrq mi^k ql qeb 

$^ifclokf^ "fo 3bplro`bp #l^oa Ê$"3#Ë rkabo qeb *kkls^qfsb $ib^k 5o^kpfq oribÁ 5ebpb mi^kp 

^ob ^ii ^s^fi^_ib lk $"3#Øp *kkls^qfsb $ib^k 5o^kpfq 8b_pfqb ÌÿÍÁ "p lc 'fp`^i :b^o øöøø¾ ^ii 

^mmif`^kqp molmlpfkd crkafkd clo wbolÓbjfppflk molgb`qp rkabo qeb 'babo^i 5o^kpfq 

"ajfkfpqo^qflkØp #rpbp ^ka #rp '^`fifqfbp $ljmbqfqfsb (o^kq 1oldo^j ^kaÇlo qeb -lt lo /l 

&jfppflk $ljmbqfqfsb (o^kq 1oldo^j ^ob ̂ipl obnrfoba ql absbilm ^ ;bol &jfppflk 'ibbq 

5o^kpfqflk 1i^kÁ  

fĀlvĆĥġÙ ıĚ 2ÙēĆġ -ëÀĖçíĀç 

0kb lc qeb Ňopq ab`fpflkp ^k ^dbk`v kbbap ql j^hb fp tebob fq fp dlfkd ql `e^odb fqp _^qqbov 

bib`qof` _rpbpÁ "dbk`fbp `^k `e^odb _rpbp ^ilkd olrqbp tefib qebv ^ob fk pbosf`b¾ hkltk ^p 

lkÓolrqb `e^odfkd¾ lo tefib m^ohba Êlcqbk lsbokfdeqË ̂q  ̂abmlqÁ .^kv ^dbk`fbp ^ipl rpb ^ 

`lj_fk^qflk lc qeb qtlÁ  

0kÓolrqb `e^odfkd qbkap ql _b jlob bumbkpfsb ^ka ildfpqf`^iiv `e^iibkdfkd qe^k abmlq 

`e^odfkdÁ "dbk`fbp j^v e^sb ql ^`nrfob i^ka lo ofdeqp lc t^v fk loabo ql fkpq^ii `e^odfkd 

pq^qflkp ^ilkd qebfo olrqbpÁ 0kÓolrqb ̀e^odfkd obnrfobp c^pq `e^odbop Êùûöh8ĦË tef`e ^ob 

jlob bumbkpfsb qe^k piltbo ̀e^odbop qe^q `^k _b rpba arofkd ilkdbo m^ohfkd tfkaltpÁ 

"dbk`fbp e^sb ifqqib `lkqoli lsbo tebk lkÓolrqb `e^odfkd l``rop¾ tef`e `^k ib^a ql efde 

bib`qof`fqv `lpqp arb ql abj^ka `e^odbp ^ka qfjbÓlcÓrpbÓo^qbpÁ 5ebob ^ob ^ipl ^ krj_bo lc 

ofphp ^ppl`f^qba tfqe il`^qfkd `e^odbop fk mr_if` lrqallo pm^`bpÁ $e^iibkdbp bumbofbk`ba 

_v fkqbosfbtbbp fk`iraba fkqbkqflk^i s^ka^ifpj lc lkÓolrqb `e^odbop¾ ^ t^vt^oa ob`v`ifkd 

qor`h abpqolvfkd ̀eôdfkd pqor`qrobp1¾ ̀ljmi^fkqp colj kbfde_lop tel alkØq ^mmob`f^qb 

e^sfkd `e^odbop _bfkd il`^qba kbuq ql qebfo obpfabk`bp¾ ̂ka lkÓolrqb `e^odbop perqqfkd lŊ 

_bilt Óøöİ'Á  8ebk qebpb lo lqebo mol_ibjp l``ro¾ fq `^k _b jlob `e^iibkdfkd clo ^dbk`fbp 

ql Ňu lo j^fkq^fk lkÓolrqb `e^odbop _b`^rpb j^fkqbk^k`b pq^Ŋ jrpq qo^sbi ql ob^`e qebjÁ 

*k ^aafqflk¾ 4^kq^ $i^o^ 7^iibv 5o^kpfq abp`of_ba qe^q¾ tebk obivfkd lk lkÓolrqb `e^odfkd 

fkco^pqor`qrob¾ qebob ^ob l``^pflk^i `e^iibkdbp tfqe qo^kpfq pbosf`b obif^_fifqv fc lkb lkÓolrqb 

`e^odbo fp klq lmbo^qflk^iÁ 

"p ^ obpriq¾ qeb dbkbo^i `lkpbkprp ^jlkd fkqbosfbtbbp fp qe^q ^dbk`fbp pelria `e^odb ^p 

jr`e ^p qebv `^k ^q abmlqp ̂ka lkiv rpb lkÓolrqb `e^odfkd tebob kb`bpp^ov clo bpmb`f^iiv 

ilkd olrqbp lo clo peloq `fo`ri^qlo olrqbp tebob lkÓolrqb `e^odfkd `^k bk^_ib _rpbp ql ork 

`lkqfkrlrpivÁ 8fqe `roobkq _^qqbov qb`eklildv¾ ^ pr_pq^kqf^i mloqflk lc ^dbk`fbpØ ňbbqp `^k 

rpr^iiv _b bib`qofŇba tfqe grpq abmlq `e^odfkdÁ .^kv ňbbqp ^ob lmqfkd ql pq^oq tfqe qefp Ùilt 

 

1 This agency was not alone; four out of 11 transit agencies surveyed in a 2018 report experienced non-electric 

vehicles colliding with on-route charging structures [35].  
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ÿ 

e^kdfkd corfqÚ _bclob q^`hifkd qeb _il`hp qe^q j^v obnrfob lkÓolrqb `e^odfkdÁ 5ebob fp pqfii 

`lkpfabo^_ib rk`boq^fkqv ^p ql elt jr`e _^qqbov qb`eklildv tfii `lkqfkrb ql fjmolsb fk 

qeb `ljfkd vb^op¾ ^ka olrqbp qe^q ^ob qll ilkd ql _b bib`qofŇba qla^v tfqelrq lkÓolrqb 

`e^odfkd j^v _b mlppf_ib ql bib`qofcv fk qeb crqrobÁ  

8efib jlpq ^dbk`fbp ^ob ^slfafkd lkÓolrqb `e^odfkd tebob mlppf_ib¾ qebob ^ob pljb 

_bkbŇqp ql qefp qvmb lc `e^odfkd fk ^aafqflk ql o^kdb buqbkpflkÁ 0kÓolrqb `e^odfkd `lria 

tloh tbii clo ^dbk`fbp qe^q al klq e^sb pm^`b ^s^fi^_ib ^q abmlqp ql fkpq^ii `e^odfkd 

fkco^pqor`qrob¾ ̂ka j^v ̀ob^qb ^ `e^odfkd b`lpvpqbj qe^q fp jlob obpfifbkq ql mltbo 

lrq^dbp _b`^rpb fq fp ab`bkqo^ifwbaÁ 

-ëÀĖçíĀç vÀġíĆ ÀĀÓ sĆĲÙĖ ZÙıÙú 

0k`b ^dbk`fbp e^sb ab`faba tebob qebfo _rpbp tfii `e^odb¾ qeb kbuq pqbm fp ql abqbojfkb 

qeb ^mmolmof^qb mltbo ibsbi ^ka `e^odfkd o^qfl Êqeb krj_bo lc _rpbp mbo `e^odboËÁ 5ebpb 

ab`fpflkp ^ob fkqboÓobi^qba¾ ̂p efdebo mltbo ibsbip `lria bk^_ib b^`e ̀e^odbo ql pbosb jlob 

_rpbpÁ 

5vmf`^i _rp `e^odfkd mltbo ibsbip o^kdb colj üû ql ÷ûö h8 clo ÙpiltÚ ̀e^odfkd ^ka colj 

ùûö ql üöö h8 clo Ñc^pqÚ ̀e^odfkdÁ "q qebpb ibsbip¾ fq dbkbo^iiv q^hbp Ňsb elrop lo ibpp ql 

criiv `e^odb ^ _rp lk ^ pilt `e^odbo¾ ̂ka û ql øö jfkrqbp ql qlm lŊ ̂ _rp lk ^ c^pq `e^odbo 

ÌøÍÁ #rp _^qqbofbp e^sb ifjfqp lk elt jr`e mltbo qebv `^k ^``bmq¾ pl fq fp `or`f^i qe^q 

^dbk`fbp bkprob qe^q qeb _rpbp qebv e^sb mol`roba ^ob `^m^_ib lc q^hfkd qeb mltbo ibsbi 

qe^q qebv pbib`q clo qebfo `e^odbopÁ 

8efib jlpq ^dbk`fbp fkqbosfbtba mi^k ql e^sb lkb `e^odbo clo b^`e _rp ̂q qebfo abmlq¾ 

pljb ^dbk`fbp ^ob `lkpfabofkd pqo^qbdfbp ql pe^ob mltbo ^jlkd _rpbpÁ %lfkd pl `^k p^sb 

bnrfmjbkq `lpqp¾ rqfifqv rmdo^ab `lpqp¾ ̂ka pm^`b ^q qeb abmlqÁ )ltbsbo¾ rpfkd ^ efdebo 

_rpÓqlÓ̀ e^odbo o^qfl ̀^k fkqolar`b ^aafqflk^i mi^kkfkd ^ka lmbo^qflk^i `e^iibkdbpÁ )^sfkd 

jriqfmib _rpbp abmbkafkd lk ^ pfkdib `e^odbo ̀^k j^dkfcv qeb fjm^`qp lc ^ `e^odbo _bfkd 

lrq lc pbosf`bÁ 'roqebojlob¾ fc b^`e `e^odbo lkiv e^p lkb afpmbkpbo¾ ̂dbk`fbp j^v fk`ro 

^aafqflk^i i^_lo `lpqp ql perŊib _rpbp _bqtbbk `e^odbopÁ " krj_bo lc ^dbk`fbp ^ob dbqqfkd 

^olrka qefp fpprb _v abmilvfkd jlari^o `e^odfkd pvpqbjp qe^q pbm^o^qb qeb `e^odfkd 

`^_fkbq Êtef`e eliap qeb bib`qof`^i `e^odfkd bnrfmjbkqË colj qeb afpmbkpbo Êtef`e `^k _b 

^p pfjmib ^p ^ mird lk qeb bka lc ^ `^_ibËÁ 5efp `^k ^iilt ^dbk`fbp ql rpb jriqfmib 

afpmbkpbop clo b^`e mltbo `^_fkbq¾ ̂ilkd tfqe j^k^dba `e^odfkd plcqt^ob¾ ql 

^rqlj^qf`^iiv perŊib `e^odfkd _bqtbbk _rpbp ^ka ^slfa pfdkfŇ`^kq j^kr^i bŊloq Êpbb 

'fdrob ù ̂ka `e^mqbo lk 4lcqt^obÓ#^pba .^k^dba $e^odfkd 4lirqflkpËÁ  
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÷ö 

'fdrob ùÀ &74& &nrfmjbkq $lkŇdro^qflkp clo %$ '^pq $e^odbop 

 

5efp cfdrob colj (/"Øp Electric Vehicle Charging Guidebook depicts different configurations for DC Fast 

Chargers. The modular system depicted farthest to the right offers agencies flexibility to locate power 

cabinets separate from dispensers.  

Source: Gladstein Neandross & Associates [10] 

$fqfkd `lk`bokp lsbo `e^odbo obif^_fifqv¾ pljb ^dbk`fbp bumobppba ebpfq^k`b ql criiv 

lmqfjfwb qeb rpb lc b^`e `e^odboÁ 4^kq^ $i^o^ 75"¾ clo bu^jmib¾ fp mi^kkfkd ql pq^oq tfqe ^ 

lkbÓqlÓlkb o^qfl ^ka qebk ^aa jlob _rpbp lk`b qeb pvpqbj e^p abjlkpqo^qba obif^_fifqvÁ 

0qebo ^dbk`fbp rkaboq^hfkd i^odb p`^ib abmilvjbkqp ̂ob _bdfkkfkd ql `lj_fkb c^pq ^ka 

pilt `e^odbop ^q qebfo abmlqp fk loabo ql bk^_ib jlob avk^jf` `e^odfkd ^mmol^`ebpÁ $5"¾ 

clo bu^jmib¾ fp mi^kkfkd ql fkpq^ii c^pq `e^odbop fk _rp t^pe i^kbp pl qe^q b^`e _rp `^k dbq 

^ nrf`h `e^odb ofdeq tebk fq `ljbp fkql qeb abmlq ^ka qlm lŊ fk qeb jlokfkd fc kbbabaÁ 5efp 

tfii ^iilt $5" ql obar`b qeb qlq^i krj_bo lc `e^odbop kbbaba¾ p^sfkd pm^`b ^ka bnrfmjbkq 

`lpqpÁ $5"Øp wbolÓbjfppflk _rp mi^k `lkpfabop qeobb afŊbobkq d^o^db `e^odfkd pqo^qbdfbp¾ 

o^kdfkd colj ^ii pilt ̀e^odfkd ql jlpqiv c^pq `e^odfkdÁ $5" klqbp fk qebfo $e^odfkd 'lot^oa 

obmloq qe^q¾ fk mo^`qf`b¾ bsbk tfqe ^ii pilt `e^odfkd¾ ^q ib^pq lkb c^pq `e^odbo tlria ifhbiv 

^ipl _b fkpq^iiba ^q b^`e d^o^db clo j^fkqbk^k`b ^ka obpfifbk`v mromlpbp ÌþÍÁ #^pba lk 

qebfo ^k^ivpfp¾ rqfifwfkd jlob c^pq `e^odfkd obar`bp qlq^i `e^odbo `lpqp¾ obar`bp mb^h mltbo 

ao^t¾ ^ka p^sbp pm^`bÁ 'lo lkb abmlq jlabiba¾ pbsbk c^pq `e^odbop ^ka kfkb pilt 

`e^odbop `^k al qeb gl_ lc þù pilt `e^odbop ÌþÍÁ )ltbsbo¾ $5" `fqbp pbsbo^i mlqbkqf^i 

`lk`bokp tfqe efde c^pq `e^odbo rqfifw^qflk¾ pr`e ^p fk`ob^pba _^qqbov abdo^a^qflk¾ ^aaba 

i^_lo `lpqp¾ ̂ka _rpbp ilpfkd `e^odb fk qeb `lia tb^qebo tefib qebv ^ob klq mirddba fkÁ  
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÷÷ 

,fkd $lrkqv .bqol ^ka .bqol .fkkbplq^ ̂ob ^ipl mi^kkfkd ql rpb ^ `lj_fk^qflk lc c^pq ^ka 

pilt `e^odbop ^q qebfo abmlqpÁ ,fkd $lrkqvØp kbt abaf`^qba bib`qof` _rp abmlq tfii cb^qrob 

clro úûö Õ üöö h8 c^pq `e^odbop ^ka ÿü m^kqldo^me ÷öö Õ ÷ûö h8 pilt `e^odbop¾ tefib 

.bqol .fkkbplq^ mi^kp ql fkpq^ii ^q ib^pq qtl c^pq `e^odbop fk qebfo abmlq ql molsfab 

ob`lsbov `^m^_fifqfbp fk `^pb ^ _rp `ljbp fk i^qb¾ t^p rkabodlfkd j^fkqbk^k`b¾ lo afa klq 

`e^odb molmboiv lsbokfdeq ÌýÍÁ 

0sbo^ii¾ qebob ^ob lmmloqrkfqfbp ql p^sb pm^`b ^ka jlkbv fc ^dbk`fbp ^ob tfiifkd ql q^hb lk 

qeb mi^kkfkd `e^iibkdb lc mroprfkd jlob avk^jf` ̂ka s^ofba `e^odfkd pqo^qbdfbp qe^k qeb 

pfjmib lkbÓqlÓlkb _rpÓqlÓpiltÓ̀ eôdbo ̂mmol^`e ̂q qeb abmlqÁ &kprofkd obif^_fifqv tebk 

rpfkd ^ jlob `ljmibu ̀e^odfkd pqo^qbdv tfii obnrfob abq^fiba jlabifkd ^p tbii ^p lkÓqebÓ

dolrka qbpqfkdÁ "ii lc qeb ^dbk`fbp jbkqflkba ^_lsb e^a bumbofbk`b `e^odfkd bib`qof` 

qo^kpfq _rpbp moflo ql rkaboq^hfkd ^ jlob `ljmibu `e^odfkd pqo^qbdvÁ 

súĥçílĀ ıĚ MĀıÙĖġÙÓ sÀĀġĆçĖÀēë -ëÀĖçíĀç 2íĚēÙĀĚÙĖĚ 

"p ^dbk`fbp illh ql p`^ib rm abmilvjbkqp¾ mirdÓfk `e^odbop qo^afqflk^iiv rpba clo abmlq 

`e^odfkd `^k _b̀ljb jlob `e^iibkdfkd ql j^k^dbÁ /b^oiv bsbov ^dbk`v fkqbosfbtba 

`lkpfabofkd ^ abmilvjbkq lc jlob qe^k Ňsb ql qbk _rpbp e^p qrokba ql lsboeb^a 

m^kqldo^me afpmbkpbop clo qebfo abmlq¾ ^ qb`eklildv qe^q efpqlof`^iiv e^a _bbk obpbosba clo 

lkÓolrqb `e^odfkdÁ  

5eb mofk`fm^i _bkbŇq qe^q fksboqba m^kqldo^me Ê4"& +ù÷öûÓ÷Ë afpmbkpbop lŊbo lsbo mirdÓfk 

afpmbkpbop fp qe^q qebv pfjmifcv qeb mol`bpp lc fkfqf^qfkd ^ka bkafkd ^ `e^odfkd pbppflkÁ 

8efib fq fp b^pv bklrde ql mird ^ka rkmird ^ ňbbq lc Ňsb ql qbk bib`qof` _rpbp¾ qe^q mol`bpp 

`^k _b`ljb _roabkpljb clo ňbbqp lc Ňcqv¾ lkb erkaoba¾ lo jlobÁ 8fqe fksboqba m^kqldo^me 

`e^odfkd¾ ̂k lmbo^qlo lo j^fkqbk^k`b pq^Ŋ jbj_bo pbqp qeb m^ohfkd _o^hb ̂ka qebk qeb 

m^kqldo^me fkfqf^qbp lo bkap qeb `e^odfkd pbppflkÁ ,fkd $lrkqv fp tlohfkd ql pfjmifcv qefp 

mol`bpp bsbk croqebo _v absbilmfkd qb`eklildv qe^q tfii ^rqlj^qf`^iiv fkfqf^qb qeb `e^odfkd 

pbppflk lk`b qeb lmbo^qlo mriip qeb _rp fk ^ka pbqp qeb m^ohfkd _o^hbÁ ,fkd $lrkqv klqba fk 

^ cliiltÓrm fkqbosfbt qe^q qebv e^sb Ňkfpeba absbilmfkd qefp qb`eklildv ^ka qe^q fq fp 

tlohfkd pr``bppcriivÁ  
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÷ø 

'fdrob úÀ *ksboqba 1^kqldo^me $e^odbop ^q ,fkd $lrkqv .bqolØp 5bpq $e^odfkd '^`fifqv 

 

King County MetroØp qbpq charging facility opened in March 2022 uses inverted pantograph dispensers 

mounted on overhead structures to charge up to nine battery-electric buses simultaneously.  

Source: King County Metro [11], [12] 

*ksboqba m^kqldo^mep ^ipl plisb ^klqebo hbv fpprb qe^q ^dbk`fbp fabkqfŇba tfqe p`^ifkd 

mirdÓfk `e^odbopÀ ̀loa j^k^dbjbkqÁ *q `^k _b a^kdbolrp ql e^sb efde sliq^db `loap i^vfkd 

^olrka ^ abmlq ^ka j^k^dfkd `loap `^k _b ^ pfdkfŇ`^kq _roabk lk lmbo^qlop ^ka 

j^fkqbk^k`b pq^ŊÁ 4ljb plirqflkp ^ob bjbodfkd pr`e ^p bib`qolkf` lsboeb^a `loa obbip¾ 

_rq m^kqldo^mep lŊbo qeb lmqflk ql objlsb `loap bkqfobivÁ  

5eb altkpfabp ql m^kqldo^me afpmbkpbop `ljm^oba ql mirdÓfk `e^odbop ^ob qe^q qebv ^ob 

jlob bumbkpfsb¾ obnrfob jlob pqor`qro^i prmmloq¾ ^ka j^v lŊbo ibpp obif^_ib 

`ljjrkf`^qflk _bqtbbk _rp ^ka `e^odbo _b`^rpb `ljjrkf`^qflk fp alkb tfobibppivÁ 

5o^afqflk^iiv¾ m^kqldo^me `e^odbop fk lkÓolrqb ^mmif`^qflkp e^sb rpba 8fÓ'f pfdk^ip ql 

`ljjrkf`^qb _bqtbbk qeb `e^odbo ^ka _rpÁ 8ebk ^dbk`fbp _bd^k abmilvfkd pbqp lc 

m^kqldo^me `e^odbop kbuq ql b^`e lqebo fk ^ abmlq pbqqfkd¾ qebv clrka qe^q qebpb 8fÓ'f 

pfdk^ip ̀lria dbq ̀olppba _bqtbbk j^kv ^ag^`bkq m^kqldo^mepÁ "p ^ obpriq¾ qeb 4"& 

.bafrj ^ka )b^svÓ%rqv 7bef`ib $lkar`qfsb $e^odfkd 5^ph 'lo`b fp absbilmfkd ^k rma^qb 

ql qeb 4"& +ù÷öû pq^ka^oa qe^q tfii rpb o^aflÓcobnrbk`v fabkqfŇ`^qflk Ê3'*%Ë q^dp o^qebo 

qe^k 8fÓ'f pfdk^ip ql fabkqfcv _rpbpÁ 5efp ^mmol^`e fp ^iob^av _bfkd mflkbboba _v ,fkd 

$lrkqv .bqolÁ 








































































