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VEHICLE AND TEAM EQUIPMENT
SPECIFICATIONS

This documentpresentshe vehiclespecificationsto be followed for the building of a racingvehicle,and
theteamequipmenineededo competen the Purdue2012evGrandPrixevents

The specificationsontainedhereinwill bestrictly enforcedat all timesincluding, but notlimited to,
practicesgualifications,races efficiency runs,technicalcompetition, andoutreachactivities Every
personor groupof personsvho undertakeprganize or participatein theseeventsshallsignan affidavit
deemingthat personis acquaintedvith the rulesandhis/herparticipationshall constitutehis acceptance
of them In addition,honorableconductandgoodsportsmanshipf all participantswill be demanded

The specificationandrequirrmentsareto beinterpretedandenforcedby the EventManagenent Team
(EMT). A teamwill bedisqualifiedif failing to conformto thesespecifications

The EvGrandPrixis aneducationakventthathasan Auto spats theme The RulesCommitteehas
reviewedandusednumepus regulatoy documentsand standardsn the developmentheserules. The
prime objectiveis to assurenve haveput aneffectiverule setin placeto give our studentghe challenge
of innovationanddevelopmentvhile makingsuretherisks areminimized andstudentsafey remainsthe
top priority. The educationahspecbf therule setincorporatessomeof the same safety evaluationsand
abatemenprocedureshatstudentamay haveto perfam in their careersas they go forwardasgraduates
The EvGrandPrixhasa ZEROtolerancepolicy regardingsafety conpliance both on andoff thetrack
We wantto maintaina safe,educationabhndexciting eventto furtherthe learningexperienceof all
studens involved

The primary focus of this doauent is safety.Definitions of roles, within the EvGrafdx,
student temns and classes will be explained irpglemental docments. Please chek the
EvGrandPrixweb site for the other rules and procedures gholy but not limited to:
Raceoperations

Outreach pcedurs

Design procedure

Energy Efficiency formation

Others
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1.0 Jurisdiction
1.1 Interpretation i All subsequemulesandspecificationin this documentwill beinterpreted
by the EMT technicalinspectionteamwho will determinethe acceptabiliy of the vehicleand
the safey equipmentor the competition.

1.2Inspection Stickers1 An inspectionsticker,indicatinga racevehiclehasbeenacceptedor
competitionshall be positionedat a conspicuouplaceon the racevehiclechoserat the time of
the technicalinspection

1.3Inspection Log i Competitorswill presenthe vehicleinspectionlog bookto thetech
inspectoruponinspection Inspectowill fill in thelog, indicatingconformity or lack of
conformity to the specificaions Thelog will thenbe signedanddated The actualformis
availableon the website

1.4 Material SafetyData Shea i All teamsmust havea Material Safety DataSheet(s\MSDS)
for all materialsthatrequirethemalongwith a chemicalinventory summaly list. The MSDS
mustalsobe availablefor review by eventofficials at all times.

1.5 Deviation Requestsi Any deviationrequesimustbe submittedby Januay 15 with EMT
actionreportedbackby Februay 1.

1.6 Workmanship i The EMT technicalinspectorhastheright to questionpoorworkmanship
andtheresultingsafey hazardit presentandrequirethe team to repair the deficiengy.

2.0RaceVehicle Specification & Requirements
2.1Vehicle Type i Theracevehicleselectedcandacceptedor the 2012conpetition will bea
go-kartvehicletypechasss. A purposelybuilt or commercially availablechasis is acceptable
providedit is poweredby anelectricpropulsionsystemandis equippedo meetall
specificationscontainedwithin this document

2.2Weight i Weightfor thevehicleanddriver canrot exceed625pounds Battery packsalone
cannotexceedb0% of thetotal vehicleweightasweighedwithout the driver or battely packs
SeeAppendixAl for details

2.21 Eachracevehicle and driver will beweighedattechnicalinspectionto detemine
conformity to weightrequirements It is the responsibiliy of the crewto ensureherace
vehicleis within the official weightlimits.

2.22 After acheckeredl ag is takenduringa qualificationrun, theracevehicleand the
driver may be weighedagainaspartof theinspectionprocess If the total racevehicle
weight (including driver) exceedgshe weight maximum, thenthe qualificationrun will
notcount.

2.23 At the conclusionof araceevent,thetop five (5) racevehiclesanddriverswill be
weighedaspart of the postracetechni@ inspectiongrocess If any of thetop five
finishersdo not meet the weightspecificationat the conclusionof the race,they will be
disqualifed andwill losetheir finishing positions

2.3MATERIAL SPECIFICATION
2.31 Thefollowing arematerialspecificationsfor the kart:
A. 1 ®Dby. 0 8walbthicknessseamfor the kart components weldedor
seamlessoundsteeltubing, or
B. Unbentl &y . 0 8walbthicknesgadiuscornersquareseamedveldedor
seamless sted tubing, or
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C.1 ®WDby. 1 2wmalbthicknessseamweldedor seamlessirawnround6061:T6
aluminumtubing, or

D.1. 1 09Bhy. 0 8walbthicknessveldedor seamlessirawnround6061T6
aluminumtubing

E. 18 gaugeor heaviersheetsteelor shest aluminum.

F. Aluminum (16-24 gauges)naterialallowedfor useasfairings, cowlings,and
shieldsandmustnot presenta hazard

2.32 Fasteners
2.3.21 Classfive (5) fastenersata minimum, arerequired for all nornrmetiic
screw/ bolt typefastenerof .250inch diameter andlarger. A class 8.8is
requiredfor metricfastenersof 6mmandlarger. A classfive (5) fastenelis
indicatedby threelines on the headof the capscrewwherethelineswill beata
120-degreeangle A class8.8is clearlymarkedas8.8.

2.3.22 Kingpins, pedalattacimentpoints,steeringwheelbolts, sed belt
fasteningssafey frame,and all partsof the brakethrottle,andsteeringlinkages
shallbe cotterpinned All cotterpinsshallfit snugl in the holesandpassthrough
the nutsor througha serrded sectionof a cagellatednut

2.3.23 A distortedthreador expansiortype steellock nut may be usedinsteadof
cotterpinswherethe nut or bolt is not subjectedo rotation Thesenutsmay not
bereusednorethanfive (5) timesasrecordedin theteam&s sdety log.

2.3.24 Safetywire is to be usedon boltsinstalledin threadeccomponents The
safetywire mug passthroughthebolt head

2.3.25 Nylon-fiber locknutsarerequired to secureseatmountingbolts, chain
guardsmotorandcontrollermountsandfloor pans Theymay alsobe utilized on
fastenerghatare#10or smallerin size Nylon nutsmustbe snugandunableto be
loosenedby handduringinspection

2.3.26 Slip-onrearaxle hubswill betightly securedwvith a nutandcotterpin.
Axle endson crushlock hubapplicationanustbe seared with a cotterpin or
purposey madesafetyclip to preventhubfrom sliding off of axleduring
operatio. It is requiredthatadditionalsplit collarsbe addedto insure hubdoes
not slideon axle

2.3.27 Thefront axle nutsmust be caste type andcotterpinnedor nylon and
clipped.

2.3.3Plasticsand composites - Theonly plasticor compositematerialsallowed onthe
vehiclearethe seatnumberpanels mirrors, nylon ties, datainformationdisplay
monitor, casingfor the batteries, front impact crusteble, rearcrushable,foot shieldand
fairings.

All polycarbonatelasticsheetanustbeatleast.0625inch( 1 / 1higlkd )
CompositeFiberglasgeinforcedresincan only be usedfor molded seats
Polyethylenanay be usedto makecrushablebody components

Acrylic basedplasticsarenat allowedontheracingvehicle

Carbonfiber may only be usedasanair scoopfor the2012event

moow>»

2.34Weldsi Only TIG weldsof high quality, asdetermined by the technical
inspectors,shall be acceptablefor safty cagefabricationandattadimentof seatand
safey harnesdo chassis Butt weldsmustbereinforcedby aninner sleeveat leasttwice
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thetubingdiameterin length Onel / Bote perweld must bedrilledinto thesleeve
areato indicatethe presere of thesleeve ANY NON-FACTORY WELDS MUST BE
CLEAN AND UNPAINTED FORINSPECTION A closeup picture (with date
stamp) of unpainted weld with frame drawing showinglocation may suffice with
prior notification to Technical Inspector. No plasticbody filler or loadwill be
allowedin seams Any brokenor poorquality weldsobservedn aracevehicleby the
inspectorsshalldisqualify the racevehicle from further participationuntil the weldscan
be madeto passinspection

2.4 Chassis
2.41 Frame i Themain frameof the race vehiclemust meetmaterial specificaions2.3.
Generally,stockcommercialy manufacturedprintracevehicleframeswill be
acceptal®d. No enduroor lay downstyle framewill beallowed Nerf barsarea
requiredpartof theracevehicle frame NO aluminum baseframeswill beallowedin the
2012compettion. All partsof theracevehiclemust clearthe groundby one(1) inch at
all times Thecleaancerule will be enforcedf partsof theracevehicleareseenby an
EMT official to bedraggingor asa hazardduringtechnicalinspection practice,
qualifications,or race Penaltieswill consistof lap penaltiespbanningfrom pradice
sessionstestrictingthe racevehiclefrom participatingin eventor session

2.42 Wheelbag i Thewheelbas®f the racevehicleshallbe betweerforty (40) inches
andsixty-six (66) inchesmeasuredrom the axle ceners.

2.4.3Tread Width 1 Thetotal width of the racevehicleshallbe betweerthirty (30)
inchesandfift y-five (55) inchesmeasuredfrom the outsideto-outsideedgeof thetires.

2.4.4 TiresT Tiresshallbebetweemine(9) inchesand12.75inchesouterdiameter
andof the pnaumatictype only. No tire softenemwill beallowedin the pits or usedin
ary fashion Tire directionalarows MUST befollowed. Tires mustbe mountedfor the
properrotationasprescriled by the manufacturerarrowson thetires

2.4.5Wheelsi All wheelsshallbe of racingquality andvoid of anydefects Wheel
bearingsshallbe of groundball or roller type only. Axle nutsshallbe castelldedand
securedwith cotterpinsof atleastl / B diameer or nylon nutswith clips. Safetywire
or boltsthroughthe axlearenot accepable

2.4.6Mirrors 1 Theonly acceptablenirrorswill beof plastic(no glass).

2.5 Safety Cage
2.5.0Safety Cagei All racevehiclesmustbe equippedwith a safetycageto beeligible
to participate Thesafey cageconsistsof theroll bar,bumpersandsidebarsfoot and
leg protectionbars,andthe safey attachment All componentsf the safey cagemust
meetmateral specification2.3. Thesafey cagemust be of sucha designsoasto
encloseandprotectthe driverin caseof rollover or incidentinvolving othercompetitors
No partof thedriver'sbody may protrudeout from the safety cage The cagewill be
securedasspecifiedin the safey attachmensection2.5.8 Theremustbe a minimum of
four (4) inchesof clearancdrom thetop of the helmetto the safey cage Diagramsare
providedin the AppendixB for clarification.

2.5.1Roll Bar i Roll barsmust beincorporatednto the safey cagedesignin orderto
protectthedriverin caseof arollover. All roll barsmustbe of atleasta four point
design. Two pointsmustextendin front of thedriver to preventanylargeobstacles
from coming in contactwith driver. Any gussetsareto be at leastthe samethicknessas
thewall thicknessof mateial specificaton 2.3 andat leastbe two (2) incheslong by two
(2) incheshigh. Theroll barmustbe of one(1) piece constructiorandbe a minimum of
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eight(8) incheswide or havea minimumradiusof four (4) inchesat its highestpoint
Gussetsnay alsoberequiredat otherareasof structuralconcernas deteminedby the
Technicallnspector.

2.5.2Bumper and SideBars i Bumpersandsidebaranusthavea minimum effective
width asmeasuredrom thetop of the bumperto the bottomof the bumperof six (6)
inches,andthey mustbein averticalline with eachother Bottombarsmustbe seven
(7) inchesor lessabovethe groundandtop barsmustbe six (6) inchesor moreabove
the bottombar. Distancesshallbe measuredrom the centerlinef the bars

2.5.3SideBars / Impact Bumpers i Sideimpactbumperscommonly referredto as

fi n e bafs,ustbeof afi Ctypeandsurroundthe mainframein sucha mannerthat
any sideimpactwill betransferredo the mainframedirectly. Sideimpactbarsthatare
attachedo each otherfrom sideto sidewith a barthatgoesacrosshewidth of the
framemustbe attachedo theframe or at areactionpointontheframe Impactbumpers
mustbe installedsothatthe bumperof anotheracevehiclewill not passoveror under
them Bumpersshouldextendto the centerof thewheels Bumpersandside barsmust
not extendbeyonda line from the centerof front tire treadto the centerof thereartire
tread,andmustextendto lessthanfour (4) inchesfrom thetire. Thebumpersand
sidebaramustbe connectedvith metalmaterialto preventbumperhooking Sidebars
may be usedto mountbatteriesonthe vehicle Referto diagramin AppendixC for
moredetails

2.5.4Front Crushablei A front crushablds stronglyrecommeaded but notrequired
A crushablaleviceis attachedin front of the bumpe to minimize shockin the caseof
animpactand is madeof a materialthatis designedo collapseandabsorbenergy upon
impad. Polyettyleneblow moldedspoilersmay be usedfor this purposeaslong asthe
crushabledoesnot projectabovethe horizonal planethroughthetop of the front tires
Commerciallyavailableimpactbumperswill be acceptable

2.5.41 A crushablamustbe a minimum of 19.68incheswide anda maximum of
43 incheswide (42 inchesis standardvidth of aftermarkeflares).

2.5.42 The mostforward point of the crushablemust not extendfurtherthan
65cm(25.59inches)forward of the centerlineof the front wheels

2.5.43 Plasticimpactcrushcushionamustbefirmly attachedo the front bumper.

2.5.44 Thecrushablemusthaveonits front sidea vertical surface(with a
toleranceof +/-5° in relationto thetheoreticalerticd plane)with a minimum
heightof 80 mm (3.149inches)anda minimumlengthof 300mm (11.81inches)
locatedimmediately abovethe groundclearare.

2.5.45 Useof thefront crushabledoesnot mandateuseof the matchedsetof side
pods.

2.5.46 If acrushableas dislodgedor damagedvhile aracevehicleis on thetrack,
theracevehicle/driverwill beblackflaggeduntil it is repairedor replaced

2.55 Rear Crushablei A rearimpactcrushablemay be substitutedor the rearbumper
asembly.

2.56 Footand Leg Bars | Footandleg protectionbarsandbracesare anintegralpart of

the safetycageandmustbe attachedo the vehicleframe,to the sidebarspr bumpersupport
andmustmeet the materialspecification2.3. Leg protectionbar(s)shallbe partof the safety
cageto protectthedriverts knees Theremustbeaminimumcleaanceof 2 @verthetop of
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theknees Adequateprotectionbarsmust be providedaspartof the cageor bunperto
preventanothemracevehiclefrom penetratinghe driver'scompatment

2.5.7Foot Shield T Footshieldsarerecommendethut not required aroundthe areato be
knownasthe footbox Thefoot boxis theareain whichthed r i Jestredidewhile onthe
throttle andbrakepedals In the eventof a rollover thefeetmay comeoff the pedalsandexit
the confinesof thefoot box betweerthe chassisandthe safey cage To hdp preventsuchan
occurrenceafoot shieldmay be affixed to theinsideof the front burmper of the chassisThe
designof thefoot box must be suchthatit will work to containthed r i Vestarillegs
from leavingthe confinesof the foot box, without restrictingnormalegresof thedriver.
SeeappendixD for moreinformation

2.5.71 Thefoot shieldmaterialmay be madeof materialdistedin 2.3.3or above.
Thefoot shieldmust be of onepiecedesign,andextendacrosshe front anddown
eachside of thefoot box. Thefoot shieldmay be notchedio accommodatany
safetycageor bumpermounting. It mustextendat leastthreeinchesaboveand
threeinchesbelowthetop tubeof the bunper. The sidesof the foot shieldshall
extendat leastsix inchesalongthe sidechassisandsdety cagestructural
menbers.

2.5.72 The cornersshallhavea minimumradiusof 5Smmwith no sharpanglesand
all edgesmustbe smoothedto preventabrasion Thefoot shieldmustbe attacled
in atleastfour pointsto thefront bumpe if clampsare used,andeightpointsif
attachedoy metallic fasters

2.58 Safety CageAttachment I The safety framemust be boltedandcotterpinned
securelyto the chasss frame by atleastone (1) pointin the front andtwo (2) pontsin the
rear At aminimum,3 / §radeb boltswill berequiredat eachatachmentpoint Thesafey
cagemay alsobeattachedr restrainedo eachsideof theframe A tubein-tubeslip joint is
recoommendedor this purposeto allow the frame to flex and maintainvehicle handling
charactristics.

2.59 Construction of Safety Cagel Aluminum Tubingspecifiedin 2.3 is acaptablefor
the SafetyFrame/ Roll CageAssemby. All opentubingshallbeweldedor rubbercapped.
Thesafey frameshallbe completely smooth;all roughsurfacesand burrsshallbefiled
smooh.

2.6 Propulsion System
2.6.1Batteriesi All racevehiclesmust be poweredfrom electricty suppliedby a battey.
Regenerativérakingstrategiesnay be utilized. All batteriesandor batteriegpadks madeof
individual cells mustbe encasedn anacceptablendosurethatwill notleakif punctured
Only batteriesmeetingtheserequirementsill be allowedto participatein eventsjn
practice,or in conpetition. Batteriesmustdisplayall originalma n u f a dabalsr e r s 6
Batteriesmustbe securey attachedo thevehiclein sucha mannerto protectthemfrom
directimpactandwithstandthe forcesof impactor roll-over. Final judgmentof mounting
integrity is reservedor technical inspection Gel type batteriesare allowed, but liquid
electrolste type batteriesare not accepable for the 2012event Only batteriesavailable
eitherfor purchaseor donationto any conpetitor may be used Batteriesthatarenot
commercially avdlable mustbe approvedoy the EMT.

2.6.2Battery and Storage Capacitorsi Battery packs,capacitos andall other
electricalcomponentarelimited to a nominal 72 volts (maximumof 88 volts) during
racevehicleoperation
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2.63 Safety/ Hazard Analysisi It is requiredthatall teams perfaom a Hazard
Analysis. The analysis shallcomply with OSHA 29 CFR1910.120NFPA 70E) The
individual teamwill beresponsibldor complianceandwill documenthow therace
vehide mees thoserequirementsn thetechnicalinspectionreview. Eachteamis
responsibldor safeoperationof their racevehicleand must havea written TeamSafety
Plananda HazardAnalysiswith themfor reviewat all timesduringanevent

2.6.4Battery Capacity i Thetotal energy availablewill belimitedto 8640WattHours
for theentireraceregardles®f battely chemistry. Total enery onsiteshouldnot
exceedl2,960Watthours Teamsmay usethis energyin any numberof packs(see
examplesbdow). Energ storagecapaitors may be usedfor regenerativéoraking
systens. Teamsmustprovidea methodto fully dischargecapaciors prior to the race
All batteriesdo not needto be mountedon the racevehicleat onceaspit stopsmay be
takento exchangebattely packs All batteryandstoragecapacites mustbewiredsoall
electricalpowerfrom battey andstoragecapacitorss directedthroughthe Energy
PowerMonitor device

2.6.41 As anexamplea 48 volt systemwith 180 Amp-hoursof capaciy (8640Watt-
Hours)is permittedto usetwo 90Ah packs three60Ah packs four 30 Ah packs,eight
15 Ah packsetc Othervoltageandamphourcombinationsaarepermitted,aslong as
the total energy capaciy perracedoesnot exceed3640Watthours

2.6.5ExchangeableBattery Pack’ Teamsmay makea pit stop(s)to exchangebatteries.
This battey changemay be madeat will andasneedecdy eachteam

2.6.5.1Exchangeablbatterieamustbe enclosecandadhereo battey specifications.
Exchangeablbaterieswill be safely removablewith properterminalconnections
andcovers Elasticizedfagenerswill not be allowedto securethe batteriedo the
vehicle. Properquick disconnectarerequiredandmust be properlyratedfor the
expectedcanmperagedraw of theracevehicle An acceptablejuick disconnects oneof
the AndersonMultipole family. Raceofficials will inspectall battey attachmeh
systemsto determinethatthe batterieswill remainsecurey attachedo the kart during
the raceandduring any foresesable accidentscenario

2.6.5.2Exchangesystemsmust be designedo be safelyoperatecandtakeinto
consideratiorergonomicallyacceptablestandardg$or weightandsize Individual
removablebattely packsectionsshouldweigh no morethan50 poundsfor a one
personremoval Mechanicalystemanay be employedbut must be approvedby the
technicalinspectorprior to use

2.6.6Battery Enclosure’i Batteriesmust be enclosedn a solid, shatterprooenclosure
which mustmeetthe approval of theracesdety officials. Battery cellsinsidethe enclosure
mustbe isolatedby aninsulatingmaterialandmountedto maintainelectricalisolation The
top of eachbattey packmustbe coveredby a nonconductivanaterial. Polycarbonates an
encairaged materal for this purpose In the caseof lithium ion cells,the enclosurewill
preventthe cells from expandingaccordingto the manufactureis specificatios. Metal may
beusedin constructiorof the enclosureprovidedthatthe cellsareinsulaed asstatedabove
Theenclosurewill containholesfor runningcablesand/orfor heatdissipation The purpose
of theenclosuras not to createan airtight packagebutto protectthe batteriefrom damage
in collisions,andto preventobjectsandpersonnefrom contactingthe battey terminals The
box mustbe designedo allow for properairflow, temperatureontrolsandfire suppression
acaess. Acrylic is strictly prohibitedfor usein the battey enclosure SeeAppendixE for
potentialairflow recommendations
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2.6.7Wiring T All wires mustberatedto handlethe voltageandamperageload thatcan
be appliedthroughthe circuit. For clarification pleaseconsultthe wire sizechartlocated
in the NationalElectrical CodeArticle 400 Table400.5(B) In all casesmanudacturer
datawill supersed¢he generalinformaton from the NEC. Wiring mustbe well
insulatedandsecurelyattachedto the vehicle All wiring mustbe keptfreefrom moving
partsandprotectel from chafing. Wiresthatpassthrougha holewith sharpedgesor
throughsheetmetalmustbe protectedby aninsulatinggrommetor othersuitable
devie. Terminalsmustbe securedandprotectedsothey will notcomelooseor short
out during competition. No electricalterminalsmay be exposedNo partof the electrical
systemmay usethe vehicleframeasa conductorandthe framemust remain
ungroundd. Thevehiclewill be checkedor maximumframeto electricalleakage
during Technicallnspection Maximum voltageallowedis 5 volts measuredrom the
mostpositiveandthe mod negativeof battey packto framewith vehiclein run
position. Voltagemustdissipateto netzerouponapplicationof a 10,0000hm
resistane. SeeAppendixF-1 for procedurs.

2.68 Fusingi A fuseor circuit breakeris requiredfor the electrial circuit betweerthe
battey andary electricalload All fusesor circuit breakerswill be mountedin
electrically ratedenclosuresscloseaspractically possibleto the soure of power. All
fusesor circuit breakerswill be sizedto protectthe wiring to which theyareconnected
Fuseswill besizedto carryno morethan85% of the maximum allowablecurrentfor the
wiring. This meanghe peakamperageof the fusehasto be lessthanthe peakanperage
of thewire beingusedatall times Themaintractiondrive fusewill beinspectedor
appropriatdype,voltage,andampeagerating If thefusemustbereplacedthekart
will needto bere-inspectd prior to allowing the vehicleto operaten the event

2.6.9Emergency SwitchesT An emergeng stopcircuit mustbe employedon the vehicle
Thecircuit will consistof akill switchlocatedon the steeringwheelanda mushroonstyle
emergeng stopswitchlocatedon therea of thevehiclein alocationnearthe headrest,
which is easly recognizablelabeled,andaccessibleéo emergeng personnel Thekill
switchandthe emergeng stopswitchwill bewiredin serieswith a maincontadcor coil
circuit. The contactorandpower circuit must havea short circuit currentratingthatexceeds
the maximum peakcurrentdraw of the vehicle The circuit will consistof anappropriatey
sizedcontactor(alsoknownassolenoidrelay) thatwill be connectedn the main positive
powercablebetweerthe battey andany motor controller An indicatorlight mustbe
includedto signalwhenthe maincontractor is closed Thelight mustbe placednearthe
emergeng stopswitchandmustbe visible to track personnel SeeAppendixG for an
exampé.

2.6.10Power Limit T Thetractiondrive powersystemmustnot exceedl4kW peak
(18.74HPpeak)at any time duringtherace Powershall be definedastheinstantaneous
voltagemultiplied by theinstantaneousurrentdeliveredby the batery. The systemmay use
any combinationof batteryinstantaneousoltageandinstantaneousurrent,aslong asthis
valuedoesnot exceedl4kW. The voltageusedfor this calculationis notthe battey pack
nominalvoltagebut the actualvoltage,soteamsmust be awareof any overvoltagepresenin
their packswhensettingcontrollimits,

2.6.11Power and Energy Limit Enforcementi The powerandenergy limits (14kW and
8,460watt-hourrespectivey) will be enforcedby theraceofficials usingan Energy Power
Monitor (EPM) installedby the teamswith the supervisiorof theraceofficials beforethe
race Theracevehiclesmust passtechrical inspectionprior to installationof the EPM.
Teamswill prewireandpreparea mounton their vehicleasspecifiedin Appendk H and
mustmakewiring schemécs availableto the raceofficials beforethe measurementsystem
canbeinstalled If ateamis foundto exceedhe maxmum powerusageduringtherace,
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theymay be removedfrom the event,or otherpenaltiesmay beapplied The vehicleis
subjectto re-inspectionat ary time.

2.6.12 Motor Specificationsi Motorswill beratedby the manufactureto handlethe
expectecpowerload overthe durationof therace Thepeakpoweravaiableto the motor
drive systemwill notexceedl4kW. Thereis nolimit on motorRPM, butteamsmust be
awareof the manufacturess limitationsfor their motor. Motorswill belimited to a
maximum of 25 horsepowepeakequivalent(19 kW). No watercooled motorswill be
allowed.

2.6.13Kart Speal i Kart shallnot exceeda maximum speedof 50 mphandkartswill be
checkedduring practiceandracesto ensurecompliance

2.7 Control Systens
2.7.1Throttle T Racevehclesshallbeequippedwith afoot-operatedthrottle potentiometer
with two returnsprings,which will returnthe potentiometeto producezerospeedsignals
whenthe pedalis releasedOnespringmust be located betweerthe throttle pedalandthe
vehicleframe A throttlereturnspringmust alsobe locatedon the potentiometethrottle
box to assurdhe potentiometereturnsto zerosignalwhenthe pedalis releasedr in casea
throttle cableis brokento preventundesiredactions

2.7.2- Controllers T Any type of powercontrolleris allowed Controllermustbe
appropriategl matchedo the motorin orderto staywithin the powerlimit andteamsmust
follow all manufacturerequirementselatedto the operationof the controller Theforward
powercommando the motor mustreturn to zerowhenthe driver releasesthe accelerator
pedd. Thereareno restrictionsto energymanayement throttle control Computerson or off
thevehicleare permitted however;remotecontrol of a vehicleis not permitted Kartswith
the ability for rever® will notbeallowed

2.73 Data Acquisition T Computerson or off thevehiclearelegalfor dataacquisition
purposes.

2.74 Remote Control I Remotecontrolof avehicleis prohibited No controlsignalcan
betransmittecbackto theracevehiclefor i othef | gdjugments

2.8 Battery Charging
2.8.1Chargersi Battely chargingandequipmenis theresponsibilityof the raceteams
Chargerswith opencomponentandcircuits or damagewill notbeallowed Chargingof
batteriesitheron or off thevehiclewill not be permitedin the pit or on or nearthetrack
area. A spedfic battey chargingareamay be providedwherechargingequipmentanbe
setup andoperated Back-up type generatorsarenot peamittedto be operatedduringrace
events.

Rulesstandardsandproceduregor the useof chargingequipmentindproceduresvill be
providedin a separatehargingequipmentpecificaionsdocumenissuedby the EMT
officials.

2.8.2Battery Managementi All kartsMUST utilize a battey managemensystemto
preventovercharging/dischargingndoverheatingof the batterieswhich canresultin
damageo the battey cellsandcreatea safey hazard

2.9 General Vehicle Safay
2.91 Brakesi All racevehiclesshallbe equippedwith pedaloperatechydraulicbrakes
operatingin sucha mannerasto stopbothrearwheelsequally Brakelinkagesmust
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haveat leasttwo (2) inchesclearare off theground A cotterpin must be placed
throughthe pivot pin, which connecs the brakelinkageleverto the mastercylinder.
Brakediscsmustbeatleast1l / iok. Brakesmustbeableto lock bothrearwheelsat
maximumspeed Regenerativrakingdoesnot haveto be brakepedalactuated.

2.92 Mechanical Driveling Guards (CHAIN GUARD) i Open mechanicaldrivelines
including chain,belt, or gearsmustbe guardedo reducethe possibility of personal
injury andcontactwith theracingsurface Totally encasedirivesareexemptfrom this
sectian. SeeAppendix| for additionalinformation

2.9.21 Sprocketsaandsheavesnountedon therearaxledrive componentsmust
includeablanksprocketguard Theblanksprocketguardmustbeatleastl / 4 0
largerin diameterthanthatof the axle sprocketor sheavebeingused Thebottom
of theblank sprocketmustmaintainat leasta oneinch cleararme abovetheracing
surfaceat all times(measuredwith theracevehiclefully loaded) If tire wearor
othercircumstancereatea conditionwherethe guard,sprocketor sheavecontads
theracingsurfacetheracevehiclewill beblad flaggedto the pits for corrections

2.9.22 All openmechanicatomponentsvill be guardedoy a metalguardto
preventwhippingif chainor belt breaks preventincidentalcontactwith moving
parts,andto preventinjury from rotatingpartsandpinch points The guardwill
be securey mountedandmadeof a minimum of 1 / 1(6. 00 6tRick stéel(chan
guardonly).

2.93 Steering Control i The steeringcontrol shallbe a directading mechanicakystem
of suitabledesignfor the maximum s&ety andpreventionof overcenterlock. The
steeringshaftshall be eithera minimum diameterof 5 / 8ofid rod or 19mmtubular
steé. Thesteeringwheelhubmay be attachedo solid shaftby ataperandkey. Solid
or tubularshafthub connectionsnay be madeusinga quality TIG weld madeto the
nonstresseaide (upperor steeringwheelside)of thehuh A throughbolt of atleast
.3125inch diametemay be usedon tubularshaftprovidedthattherewill is no play
evidentbetweerthe hubandshaftduringinspection

All steeringase&mbly fasenersshall be castelatedandcotterpinned All steering
assemblyfastenershallbe of classb or betteranda minimum of 3/8inchin diameter.
All rod endsshallbe protectedfrom collision. Nylon lock nutsarenot permittedin the
steeringassemblyNo plasticsteeringcomponentsllowed

2.94 SteeringWheeli Thesteeringwheelshallbe of a circularor enclosedving
desigr. No postor handldar steeringwheelsare allowed The steeringwheelshallbe
attachedo the hub by at leastthreecotterpin boltswith cotterpinnednutsor by bolts
with safety wired headswhereathreade hubis used Any sharpprotrusionsshallbe
coveral. All nutsandbolts mustbe availeble for inspection

2.9.5Front Spindle and Rear Axle i Thefront spindleandrearaxle shallnot extend
beyondthe wheelwidths Therearaxle shallbe solid steelin diameterfor cadetkarts;
all othersmustusea 40 mm or 50 mm tubularaxle Rearaxesmay be madeof steelor
aluminumor documentecgkquivalentconstructiorandstrength

2.9.6Seatand Floorpan 1 Thefloor panmustfill the spacansideof frameextending
from the front framememberto the seatandmadeof materal thatmeds specifcation
3.2 Seatsmay be madeof resinimpregnatedfiberglassfabric. Fiberglassseat mustbe
in goodconditionwith no cracksor holesandbefastenedo metallic seatsupportsusing
fendertype washersaandspacergrommes. No holeslargeenoughfor any partof the
driver'sbodyto inadvertentlypassthroughshallbe permitted The seatbacknustnot
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exceeda 135degreeanglefrom thefloor pan Seatbottommustbe higherthanthe
lower edgeof frametubing

2.9.7Headresti A headressystemmust be provided The headrestnustbe a surface
with a minimumdimensionof 4 inchesor greaterandmustbe paddedwith rubber,
foam, or othershockabsorbingnaterids. Paddingalonewill notbeanacceptable
headressystem meetingthe perfamarce criteria of this requirenent. At a minimum,
the headressystemmustkeepthe headin alignmentwith the spinalcolumnwith driver
in sitting position Theheadressystemwill beweldedto the shoulderharnessupport
upright. The headressystemshallhavea roundedpoint of contactfor the helmet
Seatingthe driverin theracevehiclewith his/ hershdmeton will bethe methodused
to assesshe headrestonformity duringinspection Thebackareaof the helmetshall
makecontactwith the centerpoint of the headrestPicturesareprovidedin AppendixJ
for clarification.

2.9.8Driver Redraint Systemi A driver restraintsystemis required on all racevehicles
A driver restaint systemconsistsof a three(3) inch minimum width lap andshoulderbelts.
All beltsmustbe securey fastenedo the mainframe or to a fixed bracketsystemTIG
weldedto the frame Belts may not be routedaroundthe lower frametubing membersto
insureit will notbe damayed by abrasionCommercialrestraintsystemmountinghardware
is recoommended SeatBeltsareto be mountedto a weldedon anappropriated140steeltab
or anapprovedclamshell fastenethatmust be approvedby the EMT. U-boltsarenot
allowedto attachthe seatbeltsto theframe SeeAppendixL for moreinformaiton.

2.9.9.1The Shouldetharnessracketsystemmust be designedsothat aload applied
in ary directionwill notresultin any movemenof the shouldemarnessracket
Shouldemarnesstraps/beltsnustbe positivdy retainedto harnessupportto insure
beltswill stayin positionovershoulderse.g a metalrod with cotterkeys on bothend
sothatstrapsdo notfall off of shoulders The shoulderstrapswill be routedover
smoothcircularmenber made aspartof the harnessdracketandattachedo theframe
mouns. Mountingbracketsshouldbe installedat an anglethatis compatiblewith the
directionof pull onthe webbingunderfull load A minimum specificationfor bolts
andwasherdo attachthe driver restrain systemhardwareis 3 / 8ia@neer Grade 8.
Underno circumstancesreboltsto beinsertedthroughbelt webbingfor mounting
Excessbeltingmustbe gatheredup andsecuredducttapeandwire ties may be used)
to insurebeltsdo not dragontrack or be caughtin drive componats. Excesselting
may be cut off providing cutendis flame sededto preventunraveling Underno
circumganas are manufaturerés labels,dateinformation, and SFI tagsto be
removel.

2.9.9.2SFIratedbelts andharnessearestrongl recommendedBelt webbingwill be
requiredto bereplacedf the webbingshowssignsof wear,tear,andage Beltsthat
exceedhreeyearsof agemay berequiredto betestedandafterfive yearsmud be
retestedor replaced In all cass, documentednstructionsfrom the manufactureon
the properinstallationof the driver restiint systemsshall be presentedt technical
inspection. AppendixL providesadditionalclarification of seatbeltinstallationand
certification.

2.9.93 All racevehiclesmustbe equippedwvith commercally made arm restaints and
mustbe adjustedo keepthe driversarmswithin the planeof the safeyy cage Thearm
restraintamug be worn accordingto the manufacturets recommadationsand must
be of adifferentcolorthanthed r i vseitrSéed\ppendixK for moreinformation
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2.10Vehicle Identification

2.10.1Numbersi Vehicle numberswill be assignedn afirst come first serval basiswith
the exceotion of #1. A singlenumberpanelmay be placedon therearof the kartaslong asit
is readabldrom both sidesof thevehicle Otherwise anumberpanel mustbe placedon
both sidesof the kart Rearand/orsidenumbes must be placedhigh on theframe to
facilitate recognitionby raceofficials. A numberpanelshallalsobe placedin thefront of
theracevehicle,which is readableérom the front andthetop. Numberpanelsshallbe at
leastseven(7) inchesby nine(9) inchesbut no morethaneight(8) inchesby ten(10)
inches. Rear,side,andfront numberpanelsshall be highly contrastingwith highly visible
numbes. Only paintedor Mylar stick-on numbersareallowed All numberpanelsshallbe
madeof substantiamateral andall edgesshallberolled, foldedunder,or protectedwith
rubberor comparablematerialedgingfor maximum safey. Motocrossnumberplatesare
acceptablebut no tapednumbers will beallowed All humberpanelsmustbeon therace
vehicleatall times

2.10.2SchoolAffiliation 7 A decaldisplaying schoolaffiliation will be placednearthe
numberon the numberpanels. It is encouragedhataffiliation graphicsandnumbersbe
designedwith schoolcolors The affiliation decalwill bein goodtasteandsmallerthanthe
numberon the panelto insurethe kart nunber is readablefrom a distance

2.10.3SeriesSponsori A 4 & 4 @reaonthefront panelof theracevehiclewill be
reservedor a seriessponsordecal Seriessponsordecalsmustbedisplayedatall everis
duringthe season

2.10.4RaceSponsols) I A 2 & 4 @reaon eachsidepanelof theracevehiclewill be
reservedor racesponsorslecals Thesemustbedisplayedat all timesthe event is running.

2.10.5Team Sponsor(3 i TheevGrandPrixencouragstherecrutmentof commergal
sponsorgmarketingpartnersyor individual teamentries Teamsmustcleartheir sponsors
throughthe EMT andinsurecompliancewith their affiliated schoolguidelinesbefore
enteringinto ary agreemat. Any informationgivento the EMT beforerecruitinga sponsor
will beheldin confidence No teammay be sponsoredby any organizatioror business
associatedvith alcoholor tobacco or thingsof a sexualor denigratingnature Thisincludes
bars,wherethe baris not setapart(seprate)from a family area The EMT hasfinal say on
ary discrepanciewvith therule. Advertisingof sponsor®ntheracingvehicleshallbe
limited to sighagdocatedon front, rearandsidepanelsandcrushableof the racevehicle
Theadvertisingin the front shallbe keptat least3 inchesfrom each sideof the front number
pané.

3.0TEAM EQUIPMENT

3.0Required Safety Equipment 1 All teamrequiredsafey equipmenis theresponsibiliy of
theindividual raceteamand shallbe brougtt to technicalinspectionandshallalsobe available
for re-inspectionat any time.

3.1Helmeti Thedriverds helmetsmust befull faced,a minimum of Snell2005approvedand
not olderthanfive (5) yearsfrom manufacturinglate Long hair mustbe secuely fastened
beneaththe hdmetor driverés suit  Visor mustbe cleanwith minimal scuffs andscratches M-
ratedhelmetsare acceptable however;SA-ratedhelmetarerecommendedSeeAppendixM for
additionalinformationabouthelméds.

3.2 Drivers Protective Clothing

3.21 Driversmustweara regulationdriver/racingsuit Theracingsuit shouldmeetor
exceedSFI 3.2 Al. Racingsuitswill beinspectedaspartof thetechnicalinspectionprocess.
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3.22 To preventor minimize abrasionsall driversshallwearglovesof Kevlar, leatheror
vinyl materid.

3.23 Thedriver shallwear approvedeckbrace sodks, andfull coveragdeathershoes,
bootsor racingshoes

3.3Crew clothing i At all timesin the pit andpaddockareaall crew membersmust wear shirts,
closedtoe shoesjull lengthpants,andsafey glasses No sweatpants,jeanswith holes,
polyesteror plasticclothing, or shortswill beallowed Sponsorndschoollogosareallowed
All graphicson clothing mustbein goodtaste It is encouragedhateachteam havea uniform
look for visualimpactandprofessionalism

3.4 Fire Extinguishersi Eachteamwill provideatleastone CO,type UnderwritersLaboratory
approvedire extinguishemwith a minimum capacityof 2 1/2 pounds This mustbe broughtto
technicalinspection practice,qualificaions,andtherace Thefire extinguishemust havebeen
inspectedvithin the lasttwelve months tagged andsealedare required All fire extinguishers
within the pit areamustdisplaythe inspectionstickerprovidedat the technicalinspection Fire
extinguishersnustbe on handwhenthe racevehicleis beingenergized

3.5Air TanksT Any andall air tanksmustbe commercialy manufacturecgndclearly labelel
asarefillable vessel Thetank shallbe madeof steelwhichis atleast.048inchesin thickness
Theair tankshallhavea pressureggauge a pressureelief valve setat 20-30 psioverthe

max mumworking pressureanda maximum working pressuref 200 psi. Refurbished~reon
tanksarenot acceptable

4.0 Requireddocuments and forms (seeAppendk N for exampes)
4.1 MSDscAIphabeize by produd
4.2 Wiring Diagram (see Appendix Ffor sampk format)
4.3 Safey Plan
4.4 Hazad Analysk
4.5 Log Book
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Appendix Summary
Appendix A - Vehicle Measurements(2.4.1)
Appendix B i Roll Cage(2.5.0)
Appendix C i Impact Bumper / Sideguard (2.5.3)
Appendix D i SampleFoot Box (2.5.8)
Appendix E i Battery Box Air Flow (2.6.6)
Appendix F - Wiring Example (2.6.7)
Appendix G T Emergency Stop (2.6.9)
Appendix HT Power and Energy Limit Device (2.6.11)
Appendix | i Sprocket Guard (2.9.2)
Appendix JT Headrest (2.9.7)
Appendix K T Driver Restraint (2.9.8)
Appendix L i SeatBelts (2.9.9.2)
Appendix M 7 Helmet (3.1.0)
Appendix N i Required Document Examples
N1i Material Safety and Data $heet
N2 T Team Safety Plan (example)
N31 Hazard Analysis Example
N4 Team LogBook
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Appendk A ¢ Vehice Measurements

40¢166¢ inch Wheelbase

............................. 10 (L [NV VOO ———
Rol cage
mud not |
extend 30£1H5 mch
beyond Tread Width
center

Figue A.1

KartWeight Analyss

A. Max. weight of Kart (including driver) (Max625Ibs)

B. Weight of kart (without driver and Batteries)

C Weigh of Batteries

D. Percen of Battery vsKatt C/B %

Tabke A.1
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Appendx B ¢ RollCage

Fourinch minimum separatiorof the

d r i vhelmebasdtheroll cagein all

directiors. (Cagesmay vary from this
one,butthe4 inchesmustremain

constant)

FigureB.2

Fourinchesmust alsoseparatethe driverés helmetandthe uppermost plane
of the cage(indicatedby the dottedline) in the eventof aroll over
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Appendix CrimpactBumper/ Sice guards

, ( | . L
FigureC1 Nerf bar minimum extension Figue C2 ¢ Facta side impad pods
Battery mounted too high ¢ chargesthe modified for EV
center of gravity

< T 2 R SR GRS
FigureC3 ¢ Fabricatel / welded on nerf bars
to suppott battery boxes

s

FigureC4 ¢ side pod / nerf bar coversfor sponsa logos

The® are exampes of various side guards which havebeen used.
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AppendixD ¢ Sampk Footbox

-

FOOT BOX

-

FigueD.1
Note: must be metal fasteners for footbox attachments 1t plastic isapproved for plates andsignage

,Fetﬁ BQ—X with Safety*?@age Removed

R
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Appendi E¢ Battery Box Airflow

Figue E3 Figue E.4

Theseare examples of various desigrs which maybe used to allow for better air flow
into the battery box. Pleag note the air spa® above the battery terminals.
Also note the Enderl comes equipped with a build in air duct. FHgure E4 demonstrates

exposel cellsfor cooling.
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AppendixF¢ Wiring Example
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Figue F1
Abowe isdemonstrated CAD Drawirg style.
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AppendixF1 nElectrichLeakagd es

Thetractionbattey systemmustbe electrically isolatedfrom the kart chassisas specifiedin section
2.6.7. No partof theelectricalsystemmay usethe vehicleframeasa conductorandthe framemust
remainungrounded

Unintentionalgroundingcan be a safetyhazardand mayresultfrom electrolyte leakageor mechanical
defectof the batteryor batteryenclosue.

Thevehiclewill becheckedor electricalleakageto the frameduring Technicallnspection,.e. avoltage
potentialacrosghe battey terminds and the chassis Maximumvoltageallowedis 5 volts measured
from mostpositiveandmost negativeof battely packto framewith vehiclein the energizedandun-
energizedstaes Voltagemust dissipateto zerouponapplicationof a 10,0000hmresistiveload

Accessto battery most-positive and most-negative terminals is required during technical
inspection.

Thefollowing proceduregonstitue the electricalleakagetest

A. With thetractiondrive un-energized, usea digital voltmeterto:
Stepl. Measureacrosshe most-positive batteryterminalandthe metallic battey box (if
applicablg.
Step2. Measureacrosghe most-positive batteryterminalandan unpainted gxposedsectionof
theframe
Step3. Measureacrosshe most-negative batteryterminalandthe metallic battey box (if
applicablg.
Step4. Measureacrosghe mostnegative batteryterminalandan unpainted gxposedsectionof
theframe
B. With thetractiondrive energizel, usea digital voltmeterto:

RepeatStepl throughStep4 in A

If themeaswementatary stepis 5V or higher,repea the measuremernty placinga 10,0000hm
(2 W) resistr betweerone of the probetips andthe measurementsurface

Usecautionto avoidthe risk of electric shockwith exposedtonductors It is advisableto fabricate
an insulatedhousingfor the resigor with appropriateprobeconnectors

With the resistor, a reading aboveQV indicatestes failure.
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Appendix G¢ Emergeng Stop

)

> . Emergency stop clearly marked.

Clear top allows checking of fuse.
Red LED Energize.indicator

2

1

-

\ @

Figue G.1
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Appendix H¢ Powerand Energy Monitor (PEM Device

Tractiondrive powerandenergy will belimitedto maximums setforth in specification2.6.10and
2.6.4,respectivelyasspecifiedin 2.6.11 An electronicinstrument will be vehiclemountedto indicate,
ata minimum, instantaneoupowerfrom the tractionbattey andthe acawmulated energ delivered,
referredto asthe PowerandEnerg/ Monitor (PEM).

The purposeof the PEM is to accuratel measureandrecordthe powerandenegy deliveredby the
tractionbatteryof eachracerduring eventcompetitions Electric powerfrom the battey is calculated
from theinstantaneousoltagemultiplied by the instantaneousurrent,expressedh watts Energy
consumedrom the battey is the powerintegratedbvertime, expressedh watt-hours During aracing
event,apenaltywill be assessetb raceas thatexceeda definedpeakpowerlimit. And, atthe conclusion
of anevent,thetotal energyconsumedy theracerwill be notedby araceofficial.

The objectiveof the PEM is to encouragelectricdrive innovationby removingrestrictionson specified
configurationsandcomponentssuchasmotorsandcontrollers,in favor of a maximum performance
envelo. This openformulafostersteamcompetition and designvariety butyet preservesight wheet
to-wheelracingthroughoutthefield, vital to spectatoenthusiam.

The PEM hardware module will be provided to teamsby race officials prior to competition.
Teamsar e responsiblefor mounting the PEM using only the approved bracket and wire harness.
Proper PEM operation will be verified during technical inspection.

Pleaseched web site for installation instructi ons (locations, specsand wir ing diagram). Thesewill
be released by January 1.
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Appendi | ¢ SprocketGuards
| Upper Guard W
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Appendix J¢ HeadRest

Fou inches separae the R NJ shé&miand the roll cage in all directions.
(Cage may vary from this one, but the 4 inches mug remain constant)

4inches
4 inches 5 . 4 inches
/,,//' I\ \\_/'

/. T <\
- |//1 ln 7 \W

— = =

dh T T dy

|
' n‘
| | | |

Figue J1

Rounad Corners
[ I

Hed rest Helmet

Hea rest Helmet

Figue J2
Head rest must, at minimum, keep the head and ned in line with the spine.
The top of helmet mug be n ©r more below the undersick of the top roll cagebar.
Paddirg the safety cageis not a sufficiert headres systan. Thesysem maynot be
welded to the safety cage. Around point of contad isthe prefemred design.

Thehelmet mustnot pass

thru the roll cage once driver
issecurey fastendl. 4 inches
arerequired between helmet

The Angle between belt
and plane of cheg mug be
atlead 90 degrees

Figue J.3

andall planes of roll cage

f—— a l—
& fal
b AL S
-~ -
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Appendk KtDriver Restraint

Get seated in the race car and slide the arm
restraint onto the arm placing it on the fore-
arm just below the elbow.

FigureK.1
Source:PurdueGrandPrix Rules2009
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Appendix L i SeatBelt Components

What the driver restraint system Mounting plates must have a proper direction of pull
Shout look like.
FRALRE 3 FIGURE 4
_ i
;:_._' e .r’“"j"_'_ _-—____-—__———_——_--__-.
RIGHT WRONG
Figue L1 Figue L.2

Figue L.3

(Use commercially manufactured belts and mounting syems)

Source: Purdue Grand Prix Rules 2009
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Appendix M T Helmet Information
What are the differences betweenthe SA, and M standards?

SA Standardvasdesigne for autoracingwhile M Standardvasfor motorgy/cling andother
motorspors. Therearethreemajor differenaes betweerthem:

1. SA standardequiresflammabiity testwhile the M standarddoesnot;

2. SA standardallows narrowervisualfield thanM standard SomeSA helmetsmay notbe
streetlegal);

3. SAstandarchasroll barimpacttestwhile M standarddoesnot.

Why replacethe helmetevery five years?

Thefive yearrepla@mentrecommendaion is basedon a consensuby boththe hemet
manufactures andthe Snell Glues,resinsand other materials usedin helmet production over
time can affect liner materials. Hair oils, body fluids andcosmeticsaswell asnormalwearand
tearall contributeto helmetdegradationPetroleumbasedoroductspresenin cleanerspaints,fuels
andothercommony encounteredanateials may alsodegradematerials usedin mary helmes
possiby degradingperformanceAdditiondly, experiencendicatestherewill be a noticeable
improvemenin the protectivecharacteristiof helmes overa five yearperioddueto advancesn
materials designs productionmethodsandthe standardsThus,the recommendatiorfor five year
helmet replacemenis a judgmentcall stemmingfrom a prudentsafey philosophy

Where is the Snell label located?

Therearetwo forms of the Snellserialzedlabel The mostcomnon is the adhesivdabel,butthere
is alsoa cloth typefor the M, SA andRS standadls. The adhesivdabel,or decalis usually affixed
somewhereon theinsideof thehelmet If it is notreadilyvisible, checkunderneathhe flaps of the
comfort padding The cloth typelabelsa generaly sewnontothe chin strapandfoldedover. If a
thoroughsearcHails to turn up a decalthenyour helmetis not partof the Snell certificationprogram
anddoesnot havethe confidenceof the EMT evGrandPrixTechnicallnspectionTeam,
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Appendix N117 Material Safetyand Data Sheets(Example - 2 pages)

o .
:;;' Winsten Battery

MATERIAL SAFETY DATA SHEET
PRODUCT NAME: LITHIUM-ION BATTERY

MSDS No.: T$-20110201 Creation Date: 01 Feb. 2011

1- IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE COMPANY
/UNDERTAKING
Identification of the substance/preparation
Product name: Lithium-lon Battery
Use of the substance/Preparation: Battery
Company/Undertaking identification
Supplier:
Name : Winston Battery Ltd.
Address : No.3 Industrial Zone,Lisonglang Village,
Gongming Town, Bao’an Dist, Shenzhen, P.R.C
Phone: + 86 755 86026789  Fax: +86 755 86026678
Emergency contact:
CHEMTREC Phone: 1-800-424-9300

2~ COMPOSITION/INFORMATION ON INGREDIENTS

* BATTERY MODEL: WB-LYP/WB-LP
Ingredient | Weight % CAS No. Notes
RarcearthY |  40.5% | 7440-655 | o
[ﬁmvu‘m['iic‘o?*7“ 6% | s54132 |
Mn 4% | 7439965 | — |
Ca T 03% s | -
| Graphite T 5% | .7782-42-5 e
N | 15% | 7440235 | — |
T c | 3w | 7a40440 |
| Fe 3% | 7439-89-6 2o
| e | 33% 1”9(7)02'—83-‘4” — P
@ I 0w 7440-50-8 |
. | 6% [ 749905 ]|
ok | 17w 7440097 |
| F I 33% 7782-41-4 ]
[ Sr | s T aa0246

3~ HHAZARDS IDENTIFICATION :

3.1 Physical :
The Lithium-Ton rechargeable batteries described in this Material Safety Data Sheet are sealed units which

Page 1, total 6 pages
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@ Winston Batiery
MSDS No.: TS-20110201 Creation Date: 01 Feb. 2011

$26 In case of contact with eyes, rinse immediately with plenty of water and seek medical attention.

$36 Wear suitable gloves.

S 45 In case of incident, seck medical attention

4 - FIRST AID MEASURES

In case of battery rupture,fume or fire, evacuate personnel from contaminated area and provide maximum ventilation to
clean out fumes/gases. Meantime, spray the battery with water or put the smoking battery into basin at once.

In all cases, seek medical attention.

Eye contact: Flush with plenty of water (eyelids held open) for at least 15 minutes.

Skin contact : Remove all contaminated clothing and flush affected areas with plenty of Water and soap for at least 15
minutes Do not apply greases or ointments.

Ingestion: Dilute by giving plenty of water and get immediate medical attention. Assure that the victim does not aspirate
vomited material by use of positional drainage.Assure that mucus does not obstruct the airway. Do not give anything by
mouth to an unconscious person.

Inhalation: Remove to fresh air and ventilate he contaminated area. Give oxygen or artificial respiration if nceded.

5 — FIRE-FIGHTING MEASURES

Fire and fume hazard: Except LFP series batteries, LCP and LMP batteries can leak and/or spout vaporized or decomposed
and combustible electrolyte fumes in case of exposure above 150 ° C resulting from inappropriate use, abuse, or from the
environment. Possible formation of hydrogen fluoride (HF) and phosphorous oxides during fire. LiPF 6 salt contained in the

electrolyte releases hydrogen fluoride (HF) in contact with water.

Extinguishing media: spray the battery with water or put the smoking battery into basin at once.

Can be used : ............ Type D extinguishers , Co2, Dry chemical or Foam extinguishers

Special hazards : Following cell overheating due to external source or due to improper use, clectrolyte leakage or battery
container rupture may occur and release inner component/material in the environment.

Eye contact : The electrolyte solution contained in the battery is irritant to ocular tissues.

Skin contact: The electrolyte solution contained in the battery causes skin irritation.

Ingestion: The ingestion of electrolyte solution causes tissue damage to throat and gastro/respiratory tract.

Inhalation : Contents of a leaking or ruptures battery can cause respiratory tract, mucus, membrane irritation and edema.

Special protection: Use self-contained breathing apparatus to avoid breathing irritant fumes.

Wear protective clothing and equipment to prevent body contact with electrolyte solution.

6 - ACCIDENTAL RELEASE MEASURES

The material contained within the batteries would only be expelled under abusive conditions.

Soak under water or spray with copious amounts of water , place in approved container (after cooling if necessary) and

dispose in accordance with local regulations.
7 - HANDLING AND STORAGE
The batteries should not be opened, destroyed nor incinerate since they may leak or rupture and release in the environment

the ingredients they contain. .

Handling: Do not crush, pierce, short (+) and (-) battery terminals with conductive (i.e. metal) goods. Do not directly heat or

solder. Do not throw into fire. Do not mix batteries of different types and brands. Do not mix new and used batteries. Keep

Page 3, total 6 pages

Source:WinstonBatter (per29CFR1910.120)
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Appendix N2 - Team Safety Plan (exampleonly)
(See web site for plan template)

Team:

Kart # Crew Chief:

Date: - -

Purpose: To spell out the Safety Plan for our Ev Go Kart Teamto utilize on and off the track. This
documentwill assurethat all members follow the safety guidelinesspelledout in the rule set

1) Whatunit of the Collegedo you represent?
2) TheSafey Hazard Evaluationand AbatementPlanis attachedo comply with NFPA 70E

3) EyeandFacehazardsarepresentandwe will be utilizing safey glassesaandfaceshieldsto
protectour teammemberdrom this hazard

4) TheMSDS informationrequiressome protectiveclothing Our driver will be wearingNomex
underweato protectthemagainstary fire hazardg¢hatmay occur

5) Wewill beusingelectricaly insulatedtoolsto operateon alive / energizedKart bothat the
trackandin theLab/ Shop

6) Everyoneon ourteamis over18andthe Waivershaveall beensignedanddated
7) Do youhaveyour MSDS BinderandChemicallnventory Book?

Yes No

Do you haveSafey Glassedor eveyonewho will beinsidethetrackarea/ pits/
racingarea®
(If someonas a spetatorandsettingin the grandstandeatingthey doNOT

needSafey Glaseg

Haveyou requestedhe PPEfor your participantgDriving Suits, Helmets, Neck
CollarsandGloves)?

Anyoneoperatinga Kart or on theracingsurfaceMUST wearclosedtoedleather
shoes.

Theracetrack andpit laneareboth consideredheracingsurfacefor the purposeof
this SOR

Trackworkersmustbein placefor any useof thetrack Hasall the membersof
your teamattendedTrack Worker Training Classes?

Haseverymenber of your teamcompletedall the requiredtraining classeshatare
offeredby the Ev GrandPrix EMT?

Do you havea Co2 Fire Extinguisherto useatthetrackandin your shopor lab
are®
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Do you havesunscreerfor all teammenbers?

Track Worker mustwear Safety Vestswhile working on theracingsurfacefor
CornerWorkers.

Eachmemberof theteamhasspedal electrical shockpreventionshoeson while
working on the hot/ energizedkart

Who will bethe designatedsafey Officer for your team?

Who in your groupis designhateaornerworker?

Whattype of battefes do you havefor the event?

Whattype of BMS areyou utilizing for theevent?

Doesyour BMS measurgemperaturef the cells?

Hasyour Driver and Crew Chief attendedhe Drivers Trainings?

Documentpreparedoy: Date: - -
Date - -
Crew Chief Signatures: Date:
Date
Planreviewedby: Date:

Explanationor comments:
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Appendix N3 T Hazard Analysisi (example5 pages)
SeeWeb site for template. To review NFPA 70E go to NFPA web site)
Reprinted with Permission of National Fire Protection Association
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