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i'.1>111_111i',\1!': C'l'!l'.l<_~jg1111\lll:C __ ~ •.. ,A.. ....... . 
Mlnutcs:l{cp. W<.;is1. - Clrnh'man opened the hearing on 111\ 1452: A BILI. 

l\ktl.'1' II 

nnd cnuct u new section lo chuplcr J(J-21 ol' th\! Nol'lh Dukohl Century ( 'mlc. relating to 

experimental vehicles. 

Rep, Grosz: For the record I represent District 42, Orund 1:orks, The University ol' North Dakott1 

engineering students for sevcrul yeurs und this NDSU engineering students me entering their 

. I 

tksigned und built solur powered cm·s in national competition. The cross country ,·ucc will Ix• this 

summer from Chicago lo Culiforniu, The curs nrc need to be rnu<l tested and driver to prnw their 

road worthiness. Usually the highwuy patrnl has the.! duty of\:ertifying home builu vehicles and 

experimental vehicles but the way our statutes read they can not begin to ccrli 6· our solur· c:tu·s. 

The reason being some of the details included in the statutes address hood latc:hcs ( u safety 

concern ) and of course solar cars do not have combustion engines therefore no hoods. The 

hoods are the solar cdl panels. The arc many others examples of things like that. Yet there arc no 

safety short cuts on brakes, controls, lights, turn signuln and the like. The purpose ol' this bi 11 is to 



Pugc 2 
1 lmu,c Trnnsportutlon ( 'ommlth:c 
Bill/Resolution Number I IB 1452 
J lcmlng Dute l"cbruury 2, 200 I 

provide fol' exceptions limih.:d spccllkully h> solur vd1iclcs so that we can actual!~ road 11.•st 

rcndr 'ing, und spccilh:utions with tlwm 1hr you to look ul um! to usk lj\11 slions. ~•lust of thl.'lll ,11\' 

cnginccrinbl students in the vurious liclds of engineering. I bdie\'c 1hat lhc.•y will lw uhk· tn 

11nswc1· your tci.:hnknl questions, We 11lsu huvc 1'11L'lllh'.!l'S of lhc NDSl I e11gillL'1.1l'ing ll.·0111 h1.•r1.•. 

TIie)' will ulso uddrcss their progress und purtil.!ipution. The drnwings und rcn<.h:rings \\Cl'I.' lukcn 

buck with the tcums: however. the comp,~lilion contest rnks spcdlYing the structurnl. sali:ty. und 

othc,· lcu!lll'CS of the ol' the solur vchh:lcs is ultuchcd. 

Committee members showed u great interest in the vchh:IL•s und the competition m;king qul.!stions 

rcgu1·ding hlinkcrs, rem view mirrors, highwuy speeds. 1..·conomics, chemical ve1·sus electrical 

power ef'liciencies, lcud und clwse vehicles. etc. 

/\t the recommendution of Rep, Urnsz. the commillcc umcndetl I IB 1452 to provide fol' on 

emergency cluusc, The busis for the cmcrgcm:y clause wus to ullow both schools to roud tl'st 

their vehicles currently undc1· constrnction; to pmvic.k fo1· lligh Patrol inspection und to ul low 

time for modilications pl'iot· to these summe1·s rncc compctilion, 

The was no opposition t<.~stimony. 

Rep. Curlsonl ( 5746) I move the umen<lmcnt to HB 1452. 

Rep. Kelsch: I second the motion for the amendment. 

On a voice vote the amendment wus approved, 

Rep, Carlson: ( 5818 ) I move a 'Do Pass us amended' for HB 1452. 

Rep, Kelsch: I second that motion. 

On a roll call vote the motion curried unanimously: 12 ycus 0 nays 2 absent. 



PUB!> 3 
) louse Trunsp<>rlntlon Committee 
Blll/lhllmlutlon Numh!.!r I IB 1452 
I !curing Dute Fchrunry 2. 200 I 

fu:n, Ruby wus duslgnutcd the curry I IB 1452 on the lloor. ( 5764 ) 



B111/Rosolution No.: 

Amendment to: Engrossod 
HB 1402 

FISCAL NOTE 
Requested by Loglslatlva Council 

03/12/2001 

1A State flsoal offeot: ldontify tho stoto flscx,I uffoc:t nm/ tho fisc:ol offoc:t on oyum:y ll/Jf>ropriotions 
comptlfo<I to lundln{J lovols mu/ nppropri1,1iom; 1Jt1tk·11mto<I un<lor curmnt low, 

-·. 1999·200, · Biennium -·r-··2001 · 2003 Biennium·--·· .. , ... ·2003-i006 Biennium' ... j 

_ .. __ General Fundf Othor Funds.!GonorafFund !'OtherFunds ·faonernl Fund(' o'thor Funds ! 
Reven uea --· ,-- -----······-··T··---------.... , .... ___ ·--·- ............... -.. --,-· -··-·· ...... ·-·--·--· r· ... -. .. ....... ·--1 

·e,cpendltures ,----·--··--------,·-·· .... ------·· .. --................... _____ ,. .. r .......................... 1 · ................... l 

Appropriation a ___________ [ _______ __ J _______________________ .................... ____ _[ ____ ....................... ..1 ........................ ] 

18. County, olty, and school district flsoal etfeot: ldon///y tho fisc1JI olfoct on 11,,, oppropriato politiclll 
suhdivfslon. 

2. Narrative: Identify tho ospocls of tho mollsuro which cnww fiscal impl1ct nnd /11(:/u<lo [IIJY commo11ts 
relovnnt to your anely.c;1~r;. 

The liscul impm:t of this hill would he less thun $5,000 per hknnium. 

3. State flsoal offeot dotall: For Information shown under state fiscal effect in 1 A, plonso: 
A. Revenues: Explain the reve1111e Htnounts, Provide dotoil, whon opproprlato, for uach wvon110 typo 

and fund affected and any amounts Included in tho exocutlvo budget. 

8. Expenditures: Explain the expenditure amounts. Provide detail, when appropriate, for oach 
agency, line Item, and fund affected 1md tho number of FT£ positions affected, 

C. Appropriations: Explain the appropriation amounts, Prov/do detail, when appropriate, of the effect 
on the biennial appropriation for each agency and fund affected and any amounts included in tho 
executive budget. Indicate the reletlonshlp between the amounts shown for oxpe11ditures and 
appropriations. 

rJame: Keith Kiser · jAgenoy: NDDOT 
._P_ho_n_e_N_u_m_b_er_: ___ 3_2_8-_2_72_5 ______ ~_[oate Prepared: 03/12/2001 



10624.0101 
Tltle,0200 

Jloutie Amundmonta 

Prepared by the Legislative Council stnfl for c</7 /0 Representative Grosz I ' ) 
January 23. 2001 

llouati 'l'rn 2-07-01 

Page 1. line 2. after 11vehlcles 1
' Insert ff; and to declare an emergenoy

0 

Page 1. after llne 14. Insert: 
11SECTION 2, EMERGENCY. This Act Is declared to be an emergency 

measure." 

Renumber accordingly 

Page No. 1 10624.0101 



Dute: .2/tJ z/" I 
Roll Cnll Vote II: 

200) 11ous1,: STANDING COMMITTEE ROLL CALL VOTES 
HILL/JU~SOLUTION NO, H/3 /1/.57-

House Trunsportution Committee 

D Subcommittee on ------·-----·--
or D Conference Committee 

Lcglslutivc Council Amendment Number 

Action Tukcn J:? c ti9?.S (l..s_i2:tz2euc/~q'_ 
Motion Made By Gip. Car/4 ( n Seconded By .J?e.p-~K..e):, c.J,._ 

Rcnrcscntutlvcs Yes No Rcnrt1scntutlvcs Yes No 
Robin Weisz R Chalnnan V Hownrd Orumbo V' 
Chet Pollert - Vice Chairman ✓ John Mnhom:Y 

, 
V 

-· ·-
Al Carlson V Ario E. Schmidt V 

Mark A, Dosch v Elwood Thome ;; , ·-Kathy Ha\,'.kr.:n y 

Roxanne Jensen V 

Rae Ann G, Kelsch v 
Clara Sue Pdce v -Dan Ruby V 

~ 

Laurel Thoreson ,4 -
--

t,-,.,.,_,....., __ ,._. ___ _,_ 

Total (Yes) Ir-- No ----------- ---------------
{) 

Floor Assignment {!-3/2. £iiU> ~ 
If the vote is on an amendment, briefly indicate intent: 



REPORT OP STANDINO COMMITTEE (410) 
Pebruary 7, 2001 10:17 a,m. 

Module No: HR .. 22·2662 
Carrier: Ruby 

Insert LC: 10624.0101 Title: .0200 

REPORT OF ST ANDING COMMITTEE 
HB 1462: 7ranaportatton Committee (Rep, Weisz, Chairman) rocomrnonds 

AMENDMENTS AS FOLLOWS and when so amended, recommends DO PASS 
(12 YEAS, 0 NAYS, 2 ABSENT AND NOT VOTING). HB 1452 was placod on tho 
Sixth order on Iha calendar. 

P:1ge 1, line 2, after 11vehlclos 11 Insert ": and to declare an emergency" 

Page 1, after line 14, Insert: 

"SECTION 2. EMERGENCY. This Acl is doclarod to bo an omorgoncy 
measure." 

Renumber accordingly 

(2) DESK, (3) COMM Page No. 1 HA-22·2562 
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2001 SliNAll•; STANIJJNc; ( 'OMf\11lTU·: \IINlJll·:S 

BfLUl<liSOl.lJTION NO. I IB 1 .. J~2 

Scnntc Trunsportutio11 ( 'ommillcc 

U C'onfon.mcl.l ( 'ommillcc 

,.. ..... ···-- - .... - .. - . - .. 

........ __ ·r,_,p_~_ N.~.u~1!~1: ... 
I 

"" - -·· - ~-······· ··~·-··· ....... -.... ·-··· .... -""'" . 

2 

Side/\ 
X 

X 

Sidi.: B ~kll.'r 11 

21),4.~0. 7 
1.(,-5.(, 

_Committee Clerk Sig)Hlllll'C ___________ .~:)lAttt·· "''~ .... ~s~~✓- .. ,. -... ~ .... ' 
Minutes: IIH 1452 rclntcs to c~pcrlmcncnl ,•chicles, 

Rep. Michael Grost.s (Distri!.!142~ Supports) Sec ulluchcd handouts, Solar car·s do 1101 meet 

critcrin to become u n.1gistcrcd vehicle. If' it can't be a rcgist,.i'!.!d vi.:hiclc, then it cwt not gct 

lnsurnncc or prnclicc 011 our mudwuys, I'd like lo sec cxc<.~ptions mudc for cxpcri111c1ltul whklcs. 

Senator Trcnbcuth: The Inst s~mtcncc in the bill is unconstitutionul. That needs to be look~d ot. 

Keith M11gnusson: ( Director of' Drive, Vehicle Services: Ncutntl) What we do hl.!forc ,, ,: 

rcglstL1r u vehicle is refer them to the Highway Patrol to sec if vd1icle 111l!cts sufoty standards and 

therefore be ublc to dl'ivc on the roud. We will not register them until this happi.:ns, 

Senator Espcgnrd: Whnt is the rcul intent of this bill'! 

Rep. Grosz: Currently, solur cur& cun not drive on ND rands and they ore not able to test or 

prncticc. We nrc plnnning not to drive on the highways, but rnthcr less !raveled county roads, 

Scnutol' Trenbeath: How do other states test their solar cars'? 



Page 2 
Senate Transportation Committee 
Bill/Resolution Number 1-18 1452 
Heuring Date 3-I-01 ;3-8-0 I 

ltc1>, Grosz: They tuke it to a tm:ting site. Last y<.!al' ND took their ~olar car to Ncvmla a week 

before the racc8 to test on a site there. 

Senator O'Connell: What would be wrong with giving the Highway Pntrol authority to issue a 

pcl'mit for these vchicks? 

Senator Stenehjem: The permit could pine!.! rc~;trictions where they need to bt: pl11ccd. For 

cxnmplc, they can't drive on highways and only on ccrtai11 roads. 

Col, J,m Hughcs:(Supcl'int<.mdcnt of Highway Patrol: Ncutrnl) H 13 1452 is so broad. We c,lll 

work it out and compmmisc. A permit could be work<.!d i11. We could cli111iJwtc the I icc11si11g part 

und possibly put in foes, etc. We will look at this and come buck with something everyone will 

be hnppy with. 

Sc1rntor ()iConncll: This takes ca1·e of the sufety issue then too. 

Committee 1·cop,mcd on 3-8-0 I, 

Rep. Grm;z hands out proposed ntnL'lldmctlls 11ml s1.:c ntlm:hcd testimony. 

Mul'k lktkc stulcs thut he has vi1.:wcd these amc11<.ltn1.:11ts and is happy with tl11.:111, 

Sc1rntor Espcgtml nwtio11s to ndopt the mncndmcnts. S1.:co1Hkd by s~mntor Trenbeath. Roll l'nll 

tnken, 6-0-0, Sc1111tOI' Espcgurd motions to Do Puss as uinctHh:d, Sccomlcd by Scnntor Trcnhcuth, 

Roll Cull tukctl. ().()u(), Flool' CUl'l'iCI' is Scnuto1· Espcgmd, 

Conunlttcc closed, 



10624.0201 
Title. 

Prepared by the Leg1slat1ve Council slafl tor 
Representative Grosz 

March 6, 2001 

PROPOSED AMENDMENTS TO ENGROSSED HOUSE BILL NO. 1452 

Page 1, line 1, remove "section to" and replace "39·21" with "to title 39" 

Page 1, line 2, after the semicolon insert "to provide a penalty;" 

Page 1. line 4, remove "section to" and replace "39·21" with "to title 39" 

Page 1, replace lines 6 through 14 with: 

except: 

"Definitions. As used in this chapter, unless the context otherwise requires: 

1. "Chase vehicle" means a motor vehicle that accompanies an experimental 
vehicle while oporating on a highway. 

2. 11Experlmental vehicle" means a vehicle with an unladen weight of six 
thousand pounds [2721.55 kilograms] or less which may be equipped whh 
any configuration of axles and wheels and which is primarily powered by 
some source other than a combustion engine, muscle, or an animal. 

Appllcablllty. An experimental vehicle Is a motor vehicle under this title, 

1. Chapter 39-22 does not apply to experimental vehicles. 

2. Registration of an experimental vehicle Is governed by this chapter. 

3. The governing body of a political subdivision may regulate, restricC or 
prohibit the use of an experlmental vehicle operating within the poHtlcal 
subdlvlsion's corporate limits in areas under the jurisdiction of the political 
subdivision, 

Experimental vehicle registration • Appl; atlon • Issuance • Fees • 
Renewal. 

1. An lndlvidual may not operate an experimental vehicle unless the vehicle 
has been registered In accordance with this chapter. 

2. The department shall design and furnish an application that must be used 
to register an experimental vehicle. The registration must state the name 
and address of every owner of the experimental vehicle and must be 
signed by at least one owner. A copy of the application is evidence of 
registration for the first thirty days after the date ol application. 

3, On receipt of an appllcatlon and the appropriate lee, the department shall 
register the experimental vehicle and assign a reglslrat,011 number ar1d a 
certificate of registration, The certificate of registration must include 
Information regarding name and address ot the owner. 

4. The fee for registration of an experimental vehicle Is fifty dollars for each 
registration cycle of one year ending on March thirty-first. The departme111 
may prorate the Initial registration fee. For a duplicate or replacemer,t 
registration number or registration card that Is lose mut,laled. or becomes 
Illegible, the department may charge a fee of nol more tha11 five dollars. 

Page No. 1 10624 020 I 



5. To renew a registration. the owner of an expenmental vehicle shall tollow 
the procedure adopted by the department and pay the rng1slr at,on fee. 

6. The department may adopt rules for the registration of experimental 
vehrcles and the display of registration numbers. 

Exemption from fees. Payment of fees is not required of an experimental 
vehicle owned and used by the United States, a state or any of its agencies. institutions. 
or political subdivisions: an experimental vohicle registered in a foreign country and 
temporarily used in this state; or an experimental vehicle validly licensed in another 
state and which has not been in this state for more than thirty consecutive days. 

Transfer or termination of experimental vehlcte ownership - Change of 
address of owner. Within fifteen days of a transfer of any ownership interest in an 
experimental vehicle, other than a security Interest_ the destruction or abandonment of 
any experimental vehicle, or a change of address of the owner as listed with the 
application for registration, written notice of the fact must be given by the last registered 
owner to the director in the form the director requires. 

Rules of operation. A person may not operate an experi, nental vehicle 0n a 
highway without being accompanied by a chase vehicle. The chase vehicle mus1 1ollow 
the experimental vehicle at a safe-driving distance. 

Equipment. An experimental vehicle must be equipped with a horn, front and 
rear turn signal lamps, stop lamps, a balanced and coreactive dual-braking system, a 
windshield, a safety belt installed at each seating positlon, an exterior mirror mounted 
on the operator's side of the vehicle, a roll cage that encompasses the entire driver, 
fresh air intake vents or wheel openings, and either an exterior mirror mounted on the 
passenger's srde of the vehicle or an interior rearview mirror. 

Penalty. A violation of this chapter for which there is no penalty in this title is a 
class B misdemeanor. 0 

f4enumber accordingly 

Page No. 2 l()(i24 0201 
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Date: 
3/~ 

Roll Call Vote fl: 

200t Sfi:NATE STANDING COMMITTEE ROLL CALL VOTES 
BlLL/IU~SOLlJTION NO. 

Senate Transf)ortation Co111111ittee 

D Subcommittee on ----~----------------·-···-·-·-·-····· ····--··-·-·-······ .. 
or 

D Conference Committ•~c 

Legislative Council Amendment Numbcl' _______ JQiJ!_~f_~j_,__(!._:~ _(j_ }_ ...... ____ ........ . 

Action Taken 

Motion Mndc By 

~cclaf l: ___ J J!:l tkJ ft. t±L / _ ±5_ ___ _ 

_._.L.-~~~r c.L ~~condcd ---~J!._(I b:,e(-~ /-!, 
Scm1tors VcJ; No Scnnfors Yes No 

Senator Stench.fem, Ch11i1·mnn .. A Scuucor O'Connell X 
Senator Trenbeath, Vice-Chair X, Scrrntor Bercier 
Stinator Mutch x~ 
Senator Es1>cuurd 'x ,, 

----
- -

. 

Totul (Y1.rn) --·------····--.6.._---·-·-······•-· No ......... ·-··•-·· .. 0 .......... . 
A bscn t ---·· ---······--· .. ----·--°-----·--------·-·-·----·---··-·· ........ _ ............ ,. 
Floor A ssig11mc1ll ___ _ 

If the vote is 011 an unHmdnwnt, bricl1y indicntc Intent: 



Date: '2> , 'b 
Roll Call Vote//: ~ 

2001 SENATE STANDING COMMITTEE ROLL CALL VOTES 

Senate Transportation 

0 Subcommittee on __ 
or 

D Conference Committee 

BILL/Rl~SOLUTlON NO. r'1 
I L-f ) t,,,-· 

Committee 

Lcgislutivc Cot111Gil Ame11d111c11t Number ___________ JQJa. 2 ~l .C,,101 __ _ _ _ __ _ ___ ( 

Action Tukcn fVl V'--h l'V\ bv . 1:)LPc~:}? .!is AVlt.:f(lli {, 
Motion Made By __ =r / t12nb<J~---

Senators Ye$ No Senators \'cs No 
Senator StcnchJcm4 Chail'man .X Senator· O't:onncll ·-x 
Stmator Trcnbcuth, Vicc-Clrnit' )( Scnntor Ucrclc1· x· 
Senator Mutch )( . 
Senator Es(!cgard ' . 

I\ 

-· 

-
-

. 

Totul (Yes) --·--·--·------6-......... -. No . _ .0 
-··--·-- •-'••-··---··---·-·---······-- Q ----~----·······••"-·····••·••···••···•··· ... 

Floor Assignment ,,,, _________ ~¥-f-3 (I.rd.. . -- .. 
lf'thc vote is on nn unwndmcrll, bl'ld1y i11dic11tc intent: 



REPORT OF STANDING COMMITTEE (410) 
March 9, 2001 7:38 a.m. 

Module No: SR-41-5149 
Carrier: Espegard 

Insert LC: 10624.0201 Title: .0300 

REPORT OF STANDING COMMITTEE 
HB 1452, as engrossed: Tr.1;1nsportatlon Committee (Sen. Stenehjem, Chairman) 

recommends AMENDMENTS AS FOLLOWS and when so amended, recommends 
DO PASS {6 YEAS, 0 NAYS, 0 ABSENT AND NOT VOTING). Engrossed HB 1452 
was placed on the Sixth order on the calendar. 

Page 1, line 11 remove 11section to" and replace "39-21" with "to title 39" 

Page 1, line 21 after the semicolon insert "to provide a penalty;" 

Page 11 line 41 remove "section to" and replace 1139-21" with "to title 39" 

Page 11 replace lines 6 through 14 with: 

11Det,n1tlons. As used in this chapter, unless the context otherwise requires: 

1. "Chase vehicle 11 means a motor vehicle that accompanies an experimental 
vehicle while operating on a highway. 

2. "Experimental vehicle" means a vehicle with an unladen weight of six 
thousand pounds [2721,55 kilograms] or less which may be equlpp,~d with 
any configuration of axles and wheels and which is primarily powered by 
some source other than a combustion engine\ muscle, or an animal. 

Applicability. An experimental vehicle is a motor vehicle under this title, 
except: 

1. Chapter 89-22 does not apply to experimental vehicles. 

2. Registration of an experimental vehicle is governed by this chapter. 

3. The governing body of a political subdivision may regu!Bte* restrict, or 
prohibit tl1e use of an experimental vehicle operating wlttiin the political 
subdivision's corporate limits In areas under the jurisdiction of the political 
subdivision. 

Experimental vehicle registration .. Application • Issuance • Fees • 
Renewal. 

12) IJl:8K, (3) COMM 

1. An lndlvldual may not operate an experimental vehicle unless the vehicle 
hqs been registered in accordnnco with this chapter, 

2. The de!J ... , t,, 1unt shall design and furnish an application lhnt must be used 
to register an experlmental vehicle. The registraHO11 must state the name 
and address l"'f ev,:,,~y owner of the experimental velilcle and must bo 
signed by at least one owner, A copy of the application ls ovidonce of 
registration for the first thirty days :1fter the date of application, 

3. On receipt of an application and the appropriate fee, tho depart111011t shall 
register the experimental vehicle and assign a registration number and a 
certificate of registration. The certificate of registration must include 
Information regarding ndrne ancJ address of the owner. 

4, The lee for registration of an experimental vehicle Is fifty dollars for oncli 
regls1ratlon cycle of one year eridlng on March thirty-first. Tho dopor11,1011t 
may prorato the Initial registration fee. For a dupllcnte or replocomenl 

Page No, 1 



REPORT OF STANDING COMMITTEE (410) 
March 9, 2001 7:38 a.m. 

Module No: SAM41•5149 
Carrier: Espegard 

Insert LC: 10624.0201 Tille: .0300 

registration number or registration card that is lose mutilated1 or becomes 
Illegible, the department may charge a fee of not more tnan five dollars. 

5. To renew a registration, the owner of an experimental vehicle shall tallow 
the procedure adopted by the department and pay the registration fee. 

6. The department may adopt rules for the registration of experimental 
vehicles and the display of registration numbers. 

Exemption from fees. Payment of fees Is not required of an experimental 
vehicle owned and used by the United States, a state or any of Hs agencies, 
Institutions, or political subdivisions; an experimental vehicle registered in a foreign 
country and tomporarily used In this state; or an experimental vehicle validly licensed in 
anothr:ir state Jnd which has not been in this state for more than thirty consecu!ive 
days. 

Transfer or termination of experimental vehicle ownership • Change of' 
address of owner. Within fifteen days of a transfer of ai 1

/ ownership interest In an 
experimental vehicle, oth(:Jr than a security Interest, the destruction or abandonment of 
any experimental vehicle, or a change of address of the owner as listed with tho 
application for registration, written notice of the fact must be given by the last registered 
owner to the director In the form the director requires. 

Rules of operation. A person may not operate an experimental vehicle on a 
highway without being accompanied by a chase veh(cle, The chase vehicle must 
follow the experimental vehicle at a safe-driving distance. 

Equipment. An experimental vehicle must be equipped with a horn, front and 
rear turn signal lamps, stop lamps, a balanced and coreactlve dual-braking system, a 
windshield, a safety belt installed at each seating position, an exterior mirror mounted 
on the operator's side of the vehicle, a roll cage that encompasseu the entire driver, 
fresh air Intake vents or wheel openings, and either an exterior mirror mounted on the 
passenger's side of the vehicle or an Interior rearvlew mirror. 

Penalty. A violation of this chapter for which there Is no penalty in this tltle Is a 
cless B misdemeanor." 

Renumber accordingly 

Page No, 2 
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• 
AMERICAN SOLAR CHALLENGE'™ REGULATIONS 

OFFICIAL VERSION AUGUST 24, 2000. 

1 
MC HegulallOnt Auouavoo 



• 
AMERICAN SOLAR CHALLENGE REGULATIONS 

1. PURPOSE 
1.1. The fundamental missions of t!10 American Solar ChallengenA are to pro111Jto and 
colebroto educational excollonco and enginooring creativity. Fuelled by the spirit of frirmdly 
competition and toamwor~, tho Arnaricnn Solar Challenge (ASC) champions tho crcutivo 
lntogratlon of technlcal and sci~mlific cxporliso ocross a range of exciting disciplines. 

1.2. Our mission Includes: 

1.2.1, The support nnd l'.lncourngernont 01 bright young minds to succeed in the fields of 
engineering, sciences, mathomatics, ln multi-disciplined lonrning and in subsequent 
careers. 

1.2.2. The creation of public awareness and enthusiasm, both for education excellence 
itsolf, and for the tochnologios that crnorgo from that oxcellence. 

2. ADMINISTRATION 
2.1. Appllcatlon of Rogulatlons • Those Rti~wlations will apply to tho Formula Sun-American 
Solar Challenge (th~ 11Event"), which lncludos tho solcction of loams, registration of loams, the 
Inspection of solar cars (''Scrutlnoorlng"), tho qua!iftcntion of ",oiar cars (the "Quallfior"), and the 
cross-country competition (tt,e "Rayce"). 

2,2, Supµlemental Documents • AddHionol doc.:umonts mriy bo distributed to all taams ontorod 
In tho Event to supplement those Regulotions. These documonls will clearly state that they aro a 
supplomont to the Regulations, and they will havo the same force and offoct as thoso 
Rogulatlons. If there Is a conOlcl between a supplemental dor.ument and those Rogulatlons, tho 
document having the later date shall take procodenco. Supplemental documonts spoclfically 
roloroncad In these Rogulatlons Include tho Formula Sun nowslottor, Official Interpretations and 
Instructions for Scrutln0erlng. 

?.,3, Acceptances of Regulations • All pmsons or groups seloctod to participate in lho Evon\ aro 
oMumed to know these Regulotions. Tholr portlcipotion In the Evon\ will constitute acceptanco of 
them. 

2,4, Interpretation of Rogulatlon.s - Prior to Scrullnoerlng all Interpretations must be publlshlld 
In the Formula Sun newsletter or posted lo tho lntornot under "Ofnclal Interpretations" on the ASC 
pogo In ardor to become official. During and after Scrullneorlng, all official Interpretations will be 
announced et Briefings and posted at Hoadquarters and 011 the Internet. The only group 
authorized to lntorpret tho rogulatlons Is the Regulations Committee. 

2,5, Advertising, Promotion, and Publicity • All advertising, sal~s promotion, and publicity 
matoriel produced by the loams or tholr sponsors concornlng or referring to tho Event will refar 
prominently to tho Evont as tho Formula Sun-Aml'..rican Solar Challonge. All teems, by on1erlng 
tho Evor1t, spoclficmlly agroo to abldo by this regulat\or. By entorlng the Event, all teams £ind 
loam mombars ngroo to the uso of tholr names and tholr Ukenesr,as In any publlclty matorlals 
(broclluros, tnegazinos, videos, photogrnph3, oto.) that may be lasued by tho Event's sponsors or 
oryenlzor,. 

2,6, Hoodquartem • During Scrutlnoorlng, the Quallfior, and tho Reyco, a Headquarters will bo 
ostobllshod at tho s11,, of oach functlo,, and wi!l assumo the managoment functions for tho Evont. 
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2.7. Offlclals • A team of Officlols to conduct Registration, Scrulinooring, tho Qualifier, and tt1e 
Event wUI be solocted by American Solar Chall(;.,190 Organizers. Officials having specific duties 
shall bo announced to tho teams through the Formula Sun newsletter and briofings. 

2.8. Jury • A Jury will be formod to evaluate protests on conformity with those Regulations, to 
rosolvo loam disputes, ond nssign ponallios. In addition, the Jury is ompowored to decide cases 
not spoclfically covered by theso Rouulations. The jury will be available to learns during tho 
Rayco. 

3. ENTRIES 
3.1. Entry Registration - Tho Evont Is opon to all to participate. Each Team wishing to 
participate ln tho Evon! must submit an entry package consisting of a Toom Information Sheol 
and a slgnod Participation Agrcomont. No team will bo officially rogistored until tho Team 
Information Shoot and Entry foe aro submitted to Headquarters. Tho Fee Schedule Is as follows: 

3.1,1. Open Class• $2000 US 

3.1,2. Stock Class• $1000 US 

3,2, Registration Ooadllnes • Registration opons May 1, 2000 and closes June 1, 2001 

3,3. Numbor of Entrlos - In tho lntcrost of safety, lho number of solar cars ontorod In the Rayco 
will be llmltod to 60 (sixty), and (with tho oxceptlon of seedod loams -see 3,4) wlll be registered 
on a 0rst come, first served basis . 

3.4, Seeded Entries - Tho top two finishing vehlcles In any lnternatlonal Solar Racing Federation 
(ISF) sanctioned event worldwide slnco 1996 will bo awarded seeded status In American Solar 
Challenge provided thoy submit an lntont to register before January 1, 2001 and complote tholr 
entry for American Solar Challenge boforn the registration cut-uff date of June 1, 2001, These 
"seeded" teams must still comply wlth tho requlremonts of those ; <egulatlons to ensure their entry 
In the Rayce. 

3,5, Faculty Advisor - Teams reprosontlng an educational Institution must havo at least one 
faculty advisor who wlll provide guidance as needed throughout the solar car design, building and 
testing process. Tho advisor will be responsible for signing documents represontlng the school. 

3,6, Toohnlcal Documents • Tochnlcel documents doscrlblng the soler car•s structure, batteries, 
and solar cells must bo submitted to ASC Hoadquarters by Aprll 1, 2001 for approval. Early 
submissions wlll receive prompl review by Headquarters. The teohnlcal Information provided In 
those documents will not be rnade public. The Information contained In each team's final 
submission mus\ match the solar car presented at Scrutlneerlng, 

3.6.1, Structural Report • Safety should bo tho primary concern with regard to the 
structural development and fabrication of the soler cars. The Structural Report must 
present end address the design Jssues Involved In Impact, roll over and suspension 
scenarios, Pertlculer attention should be paid to the roll over and Impact protection 
systems for the drlvor. Document with calculations end or testing, Photos, drawings and 
anecdotal references ere acceptable. Tho entire document Including eµpendlr:es shall not 
exceed fifty (50) pages (not sheots) In longth. 
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3,6,2, Battery Approval - All storage batteries used in tho solar car must bo approvod by 
ASC Hoadquarters. Each loam must provide a copy of the manufacturer's battery 
spoclficatlon sheet, the MSDS (Matorial Safoty Data Sheet) obtained from the battery 
manuf acturor, and tho following battery Information: 

• Manufacturer's name, and contact Information 
• Stock number, type, or description 
• Module voltage (e.g., 6, 12, or 24 V) 
• Buss voltage 
• Number of modulos to be used ln tho solar car 
• Manufacturer's spoclficallons, including capacity (kWh), wolght (kg), and cost 

(US$), 
• Spill/damage protocols and procoduros (if those aro not provided in tho MSDS 

thon tho team must obtain this Information from the manutacturor and submil II to 
Headquarters wilh the MSDS), 

3.6.3. Solar Cell Approval • All solar coils must bo approved by ASC Hoaoqumtcts, 
Each toam must provide a copy of the manufacturer's solar cell spoclficalion sheet, and 
tho following solar cell Information: 

• Manufacturer's name and contact information 
• Stock number, type, or descrlption 
• Manufocturer's quote for coll area (cm2) 
• Manufacturer's quote for perlormanco, 
• Cost (US$) por coll 
• Coll area (cm2) after trimming or cutting or placement on tho solar car 

3.7. Team Data • Each toam must submit team photos and data sheets to American Solar 
Chellengo Headquarters by May 1, 2001. Tho photo and data will bo publ\cly roloased and usod 
In event brochures. Lato submissions will bo omitted, Early submissions will not be made public 
prior to Juno 15, 2001 without permission or the tP.am representative. 

~.7,1. Team Photo • Tho team photo shol! bo submitted as a color print measuring 
approximately 20 by 25 cm. The photo musl clearly show the solar car and team 
members, Team mornbers In the photo must be Identified by name and by their company 
or Institution whon thero Is moro than one company or lnstltutlonol sponsor. The photos 
will be used In ASC programs and other publications, 

3,7,2. Data Shoats - The data sheet must Include solar car weight (with bottory but no 
drlver),solar car dimensions, motor type and rating, solar cell type and manufacturer, 
esllmoted peak solar array power In both Rayclng end charging configuration (overhead 
sun, clear sky), battery weight and estimated capacity, chassis description, braking 
system, and whee! type and size. All specifications must be provided In metric units (SI). 
The team loader, crowmembers, designated drivers, end f acuity advlsor(s) must also be 
listed. 

3,7,3, Team Data Changes• Teams mny change specifications of the solar car and crew 
up to the scheduled time of Scrutlnoerlng, with the exception that solar coll and battery 
specifications may not change after April 1, 2001 without spoclfic approval from ASC 
Hoedquarters, Any changos submitted after June 1, 2001 may not appear In print. 

3,8. Roglstratlon • All pooplo taking part In tho Evant must bo roglstorod with Headquarters. This 
Includes loam members, sponsors, ofnc!als, guests, and tho media. Badges wlll be lssusd t1nd 
usod to obtain eccer.s to restrlctod areas, These badges must be vlslble at all times, 

3.9. Crew Requirements • All toam memberB Involved In the ("crow") must present themselves 
ut Registration to complete all required forms. Toam niombArs wlll be roqulrod to complote and 
slon ll11blllty waivers and omorgoney modlcal Information forms. 
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3.1 O. Driver Requirements - Only roglsterod solar car drivers wlll be allowed to drive solar ems 
during the Event. A team shall have a minimum of two (2) drivers available at all times. In addllion 
to mooting tho crow roqulromonti:;, solar car drivers must be 18 years old or oldor, prosont a valid 
driver's license and must supply tholr own ballast container and ballast (sand or metal shot only). 
The official weight of oach driver, Including driving clothes, helmet, and shoos, will be 80 kg. If tho 
driver weighs less than 80 kg, ballasl will be addod to make up the difference, If the driver weighs 
more than 80 kg, no credit wlll bo given 

3.11. Insurance - All loams must purchase tho !!ability Insurance provided by tho Organizers or 
show a certificate of commensurate purchased Insurance or self-insurance. 

4. EVENT COMPONENTS 
4.1, Scrutlneerlng• Each team regiotered for the Event must submit their solar car for inspection 
prior to the Qualifier to verify complianco with these Rogulatlons, In addition, spot checks for 
rogulatlon compliance may take place during and Immediately after the Qualifier and Rayce, and 
tho top five overall finishing cars wlll be Impounded lmmodlatoly followlng the Rayce for a final 
Inspection. 

4.1, 1, Scrutlnoorlng Time· and Location • Tho date and location of Scrutlneering for 
American Solar Challongo Is yet to be dotorminod, Ordor of Inspection wlll be determined 
by drawing, Toams that fall to prosent their solar car at their doslgnated time will drop lo 
the back of the queue, and will risk not having enough limo to complete the Scrutlneering 
process, 

4, 1,2, Serutlnecrlng Format - Scrutlneorlng wlll Involve Inspection statlons for sizing, 
body, electrical, and mechonlcal; plus dynamic tests to verify handling and braking 
porformanco. Instructions for Scrullneerlng and a detailed description of tho Scrutlneerlng 
tosts w\11 bo distributed In advance to all registered toams, 

4,2, Quallflor • Each team must succossfully participate In the Qualifier, a two-day track rally for 
solar ems, beforo they wlll be al!owod to compote In the Rayce, The date and location of the 
Qualifier for Arnorlcan Solar Challenge Is yet to be determined, A maximum of 60 (sixty) quallfiod 
loams wlll be permitted to partlclp,1te In the Qualifier. The team with tho most Officlally Logged 
Laps will be declared the winner and wlll gain pole position for the Rayce, 

4,3, The Rayce • A maximum of 60 (sixty) qualified teams will be permitted to partlclpato In the 
Rayce, a cross-country rally for solar cars, Solar cars must reyco In the same configuration usod 
at the Qualifier, The team with the shortest Official Elapsed Time wlll be doclared the winner of 
tho Rayce or class thereof, 

4,4. Safety • Each team Is responsible for the road-worthlnm:,s of Its solar car. Passing 
Scrutlneerlng or lrnplementlng changes suggosted In comments on the teem1s Structural Report 
does not relieve the team of any llablllty, All soler cars and support vehicles must be maintained 
In e safe, road-worthy condlllon and be operated safely at all times, A team may be dlsqueUflod 
and withdrawn from the Evont et any time If It Is Judged to be operating their solar car In an 
unsafe manner. 

4,4, 1, Team Safety - Each team Is required to have at least one momber tralnod In beslc 
Flrr:il Aid. h1cludlng CPR, Proof or training will be required. 

5 
ASC Hegulallotta Augual/00 



• 

• 

4,5, WlthdrawaJs • Any loam wishing to withdraw must notify American Solar Challongo 
Hoodquartors In wri11ng, All writlon withdrawals slgnod by the loam roprosontnlivo aro flnol. 
Amorlcan Solar Chollonga Hoadquartors may wlthdraw loams that do not moot tho tochnicol 
documont cloHdl!nos or fall to prosont a solAr cur at Scrulinoerlng or tho Qualifier. 

5. SOLAR CAR REGULATIONS. ELECTRICAL 
5.1. Power • Global solar radiation roco!vod by tho solar car without artificial oxternal 
ougrnontatlon Is tho only source of onorgy that can bo used for propulsion, oxcopt for energy 
storod In tho solar car's battery system at tho beginning of the first day of Rayclng. Wind onorgy 
on woll as direct and dlffuso mdlation aro consldorod forms of global solar rndlotlon. With tho 
oxcoptlon of tho off octs of wind on tho basic shapo of tho car, all compononts usod to convort 
glnbol oolar 1ndlatlon for propulslon shall bo consldorod part of the solar array doscr\bod bolow. 

5.2. Solar Array • At ony given moment, tllo solor array cornprisos all compononls that aro 
lnvolvod In tho convorslon of solar onorgy for uso by tho vohlclo. In addition lo oirnct onorgy 
convorslon components (such as photovoltaic colls) 1 tho solar array Includes any rofloctlvo 
surfaces, rofractlvo lonsas, or thorrnal-coollng systoms omployod to lncroase power output. 
Components that carry or procoss tho onorgy after convorslon aro not considered part of tho 
solar array, nor ero structural mombors whoso solo function Is to support tho solar array, The 
entire solar array must flt wllhln an Imaginary right rochmgular pawlloloplpod ("box") of llmltad 
size wtionovor tho solar array Is conriocted to the solar car's motor or battery, The "box" may not 
oxcood: 

5,2, 1, Stock 

5,2,1,1, For Classic Dlnu>r1slon Solar Cars• up to 5 motors In longth, 2 motors 
In width, 1.6 motors In height. Furthormoro, the product of tho length and width, 
loss any single rectangular roglon not occupied by solar array compononts, may 
not exceed 8 m2, 

5,2, 1,2, For New lntornatlonal Standard (NIS) Solar cars • up to 5 motors In 
longth, 1.8 motors In width, 1.6 motors !n height 

5,2,2, Open 

5.2,2,1. For Classic Dimension Solar Cars• up to 5 motors In length, 2 molars 
In width, 1.6 motors In height. Furthermore, the product of tho length and width 
rnay not exceed 8m2, Furlllormoro, tho product of the length end width, loss any 
t.\lnglo roclangvler reg: .. ~n not occupied by solar array compononts, may not 
oxcood B m2. 

5,2,2.2, For New lnternatlonal Standard {NIS) Solar cars • up to 6 meters In 
langth, 1.8 motets In width, 1,G motors In height. (The reason for the two sets of 
dlmonslons Is to allow bodies & arrays built for previous ISF events to compote, It 
Is the Intent of tho organizers of ASC and other solar car orysnlzers to phase out 
the "ClasslcsM ovor a period of three or lour yoars.) 

5,3. Royclng Configuration • Whonover the solar car Is moving under Its own powor, the solar 
rmoy must be In Its Reyclng configuration, In Rayclng configuration, tho ul>oxH must bo defined 
such that the length end width lie parallel to the ground. Furthermore, all portions of the soler 
array must remnln fixod with rospe(,, to the solar car chassis, In tho same orlentotlon Md 
cunnguratlon ueod when tho solar car was lnspectod during Sctullneerlng, 
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~.4. Charging Orientation • Whonovor the solar car Is stullonnry, lho solar orray mny bo 
roorlontod to maxlmlzo solar oxposuro for charging, Roconfigurntlon of tho mrny is NOT ollowod. 
In charging orlontotlon, tho •box• can have any orlonlRtlon rcilotivo to tho ground. Churglng 
configuration wlll bo domonolrolod as part of Scrutlnoorlng. 

,, 
6.6, Eloctrlcal Connection . All connoctlons bolwoon tho solnr nrrn>' nnd tho solar cor musl l>o 
carrlud by the solar car. 

6.13, Water Sprr,\ 1 
• Amblont-tompurature wator from on oxtornal sourco may bo appllod to tho 

solar army using hand-pumped sprayors If tho wator ls appliod whllo tho solar car ls stnllonnry 
and tho applicatlon doos not prosent a shock hazard. This Is a unlquo oxcoptlon to tho gonoral 
roqulremont that cooling systems must be considered part of tho solar array. 

5.7. Solar Cell Teohnology Limitation 

5,7,1, Stock Class• It photovoltaic tochnology is usod, only solnr coils that aro llstod on 
tho ASC Suppliers list will bo allowed, Those wlll havo boon dotorrnlnod to bo available to 
all registered teams at a price not exceeding US$ 10 /wall for baro cells: teams may pay 
extra for cutting, tabbing, or lamlnatlon of tho colls. Substantial modification of tho crystal 
structure, junction, or motalllzolion constitutes manufacture of a now coll. Teams or 
suppllors wishing to make an addlllon to tho 11st musl submit all appropriate data to ASC 
Headquarters by January 15, 2001, 

6,7.2, Open Class - Thero aro no limitations on colls that may be usod. 

5.8. Storage Batteries - All solar cars aro allowod to sloro solor-gonoratod onorgy In a battory 
system composed of Individual modules having a wolght dotormlnod by tho tochnology usod (soo 
5.8,2). 

For both Stock and Open Class entrants, tho battery woights will Include all charge control 
dovicos that wero packaged with the battorles, The actual pack to bo usod during tho rayce must 
be weighed, Sample batteries may not be used for weighing , 

Adherence to weight limitations does not Imply automatic battory approval. Battery approval 
forms must be submlttad to Headquarters beforo official approval may bo Issued. ASC Officials 
reserve the right to refuse approval of modules, 

5,8,1, Stock Class - May uso up to 165I,g of soaled (non-spill) load-acld battery, Battery 
size shall be based on the manufacturer's publishod specifications submitted by the 
loam, The solar car storage battory may be composed only of rechargeable, 
commercially produced lead-acid modules. Batteries must be available In sufficient 
quantities to be accessible to all participating teams, The battery modules may not be 
modified In any manner, including the addition of electrolyte additives; case modification; 
or plate addition, removal, or modification. 

5,8.2, Open Class• May use up to: 
• 165kg of sealed PB-acid battery 
• 60 kg of NIMH battery (see 5,8.2.1 for exception) 
• 100 kg of NICad battery 
• 30 kg of LI Ion battery 
• 30 kg of U Ion Polymer /LI Ion Alloy (polymer) battery 

(This weight will be determined using scales provided by t.he organizers). 
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6,8,2, 1 Ornndfathorlng of Ovonlc& NIMH • Opon Clnsfl ontrnnts rnoy uso tho 
Ovcmics NiMH trnltory that was npprovod for Sunrnyco 99 only If tho bottonos 
woro pwr.hnsod prior to January 1, 2000. Tooms must submit tho modol numbor 
nnd proor of purchaso dato lo Hoodquartors for approval. ASC Officiols roGorvn 
tho right to roflmo llpprovol of modulus considorod undor this cotouory. 

6.8.2.2 Hybrid Bottory Pocks - Allowm1cos for hybrid pucks will bo bm,od on 
porconl11goa of tho woinht nllowr111cos for tho typos of rnodulos usod, i.o. If o 
NIMH/lond acid hyb, id pock is comprlsod of 50% of lllo allowable woight for 
NiMH, thon tho lc.'rid acid allowance for that pack wlll bo 60% of tho 165kg 
ullowanco for luud acids. Ttw tot,1! or tho porcontagos usod In tho pack may not 
oxr.ood 100%. 

6,8,3, Supplemontal Batterlos • Supplomo11tal, roplncoublo bottorlos carrlod In tho solnr 
car muy bo usod to powor only tho following t1t;cussorics: radios, oloctronlc pnnol nwtcm,, 
driver vontllutlon fi:ms (if sololy for driver vonlilfllion), rrn1in dluconnoct rolay, horn, ond 
data tolornotry. 

5,8,4, Othor storago tochnlquos • If a power condonsor Is uaod, tho oloctrlc chargo 
must bo provod to bo zoro boforo tho start of ooch day of tho Ra}1co, If a fiywhool is usod, 
It must bo proved not to bo rotntlng boforo tho start of oach day of tho Royce. Fuel coils 
may not bo usod. 

5,9, Battery Enclosures • All bnltory modules must bo fully contulnod In onclosuros that aro 
eloclrlcally Isolated from tho solar car. Tho onclosuros muot bo constructod from non-conductive, 
o1oclrolyto • roslstant molorlfll. Tho battery onclosuro covors mJst bo constructod from tho same 
matorlal usod In tho fabrication of tho rost of tho onclosuro. Tho covor must ho firmly socurod. 
Tho roslstance moasurod botwoon tho batlory terminals and any portion of tho solar car chassis 
shall bo groator thun 1 mega ohm for oppllod polontlals up to 500 V. Tho battery onclosuros must 
bo secured to the solar car chassis so as lo prevont thorn or the modules within from coming 
looso In tho event of an accldont or rollover. Velcro fastoners/straps will not bo approvod, All 
sides of oach battery onclosuro, Including top, munt bo marked using 10-mm-hlgh lettors with 
"Caution: Chemical Hazard" and ''High Voltago" and any other standard hazard marklngs specific 
to tho typo of battery enclosed. 

5.9.1, Battery Removal• Battorlos onclosuros must bo designed such that tho entire sot 
may be romovod and placed In Impound overnight. Coll/module level removal Is allowed 
but discouraged. 

5,9,2, Battery Stacking • Stacking the batteries Is discouraged. If It Is necessary to stack 
tho batteries, a battery rack must be used. Tho rack must be made of non-conductive, 
electrolyte - resistant malerlal that Is strong enough to support the weight of the entire 
battery system. Tho rack shall meet the same eloctrlcal lsolatlon requirements as the 
battery enclosures. 

5,9.3, Battery Ventllatlon • Battery enclosures must tin equipped with a forced 
vontllatlon system rated at a minimum of 280 liters per minute. It must operate whenever 
the battery system Is electrically connected to lho solar car or to the solar array. Such 
ventilation Gystems must exhaust to the exterior of the solar car and must be powered by 
the battery system. 

5, 10, Main Fuse - A separate fuse (not a circuit breaker) must be placed In series with the battery 
system and the rating must not exceed 200% of tho maximum expected current draw, All low­
voltage taps from tho battery system must be separately fused. All fuses must be placed first in 
series with the battery starting at the positive connection. 
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6, 11, Bottory Switch . Tho bnllory systom must Im uquippod with a manually oriorntod, hi oil• 
currant switch to quickly dlsconnoct tho baltory from tho oloct1ical system. This switch must bo 
cnpublo of lntorruptlno tllo full load curront. Tho switch must bo locatod wlll1in onsy rnod1 or tho 
drlvor. 

Tho switch must bo plainly marked in lottors al lonsl 10-mm high as tho "Baltory Switch11 with 
11ON 11 and 11Of F11 doslgnotlons. Tho so markings must bo clomly vlslblo to tho drlvor lnsido tho 
solar car and to roscuo porsonnol outsido tho solar car (canopy removed); uso two sots of 
markings If nocussary. Relays for thls purposo must bo normally opon, and powor for tho relay 
may bo supplied by auxiliary batteries 

6,12, Motor Switch. All solar cars must havo a motor switch wlrod lo dlsconnoct JII powrJr to tho 
motor from olthor the l>0ttory or tho solm array. Tho switch munt bo ablo to lntorf'U · 1 full load 
current, and It must bo Roparato from Iha battory switch. It must be within oasy roPi;h from tho 
drlvor's position and clearly morkod In lottors al loast 10-mm high as tho 11Motor Swl1,ch" with "ON" 
and 11OFF" designations, Those markings musl bo cloorly vlslblo to the driver Inside tho solar car 
and to rescuo porsonnol outside tho solar car (canopy romoved); uso two sots of markings if 
necessary, 

6.13. Cable Sizing• All oloctrlcal cablos must bo proporly r;lzoc.l lo oxpoctod systom curronls. 

5, 14, Electrloal Shock Hazards • All oxposod or oasily oxposod conductors, Junction boxos, 
solar calls, etc., oporatlng at groator than 36 volts must bo protoctod from lnadver1onl human 
contact and must be rnorkod "High Voltage" In leltors at loast 10-mm high. 

5.15, Lighting • Solar cars must have ambor front lndlC<1tors, rod or amber roar lllrn lndlcotors 
and rod brake lights which must all bo clearly vlslblo from 30 motors In full sunlight. Turn signals 
must be located at tho front oxtremlty of tho vohicle with a 1.5-meter minimum left to right 
soparatlon, Turn signals and brake llghts must bo locatod at the rear extremity of the vehicle wi!h 
a 1.6-meter minimum loft to right separation, Tho goomolrlc visibility of each light shall be 30 
degrees from center and 15 degrees up and down. Additional brake llghts may be centrally 
located If desired. 

5,16. Horn• Solar cars must be equipped with a horn that can be heard at a sound power lovol 
between 76 and 102 dBA at a distance of 15 meters In front of tho solar car. Tho horn must be 
permanently mounted and must be acoustically coupled to the air outside the solar car, 

6,17, Accelerator .. Accelerator mechanisms on solar cars must be free moving, and when 
released, must return to the zero current position, If tho solar car Is equipped with cruise control, It 
must be designed with an automatic shut-off when the brake Is activated, 

5, 18, Control• Acceleration, braking, and steering must be under the sole control of the driver. 
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6. SOLAR CAR ,REGULATIONS· MECHANICAL 
6.1, Solar Car Olmonslons • Tho 1wlor car (lndud,ng 6olnr nrrny) will havo tho following 
11111xlrnurn dlrnonslons whon moving undor its own powor. Thoso dof1no lmtt1 Or,on 11nd Stock 
Clnrrnos (soo 6.2 for array dimonslons) 

6, 1. 1, Cla&&lo - lc•nglh =O mot on,, twiuhl= 1.6 rnolorn, widt11:::2 motors. Whon turning 
cornors, whools and whool lalrlnos may oxcood thoso dimonslons. 

6,1,2, NIS - longths:16 motors, hoighl=1.6 molors, width= 1.8 rnotorn. Whrin turning 
cornors, whools and whool fnlrlngs muy oxcood thoso cJlmonslons. 

6.2, Tiro and Whoel Roqulromonts • Tho 6olnr cm sholl hnvo o minimum or 111100 liros In contact 
wilh tho ground at all tlmos. Tho whools and tiros r.hoU bo dosignod for the inlondod oppllcalion. 

6,3. Tiro ratings • Tlros In contact with tho ground shall bo IOF1cJod and lnflotod within the 
rnanufacturor's rallng at all limos during vohlclo oporatlon, Ench whool and tiro on o slnglo axlo 
must bo ratod for tho full weight appllod to that axlo. 

8,4, Dynamic Stablllty • All whools and thoir susponsions, and sloorlng linkage and goomotry 
will bo lnspoctod f m saf o op oration In normnl ancJ advorso condllions. 

6,5, Drlvor Cockpit • Tho drlvors cockpit may nol subjoct lho drivor to oxcousivo strain during 
normal oporuUon, and must bo dosignod to protocl tho drivor from injury in tho ovont of an 
accldont. ·rho drlvor must bo door of moving ports and linkages, so as to provido adoquato spaco 
for safo operation of tho vohlcle. 

6,5, 1, Seating Position• Tho normal driving position must placo tho drivor's ontlro head 
higher than tho hlghosl point or his or her logs. No hoadftrst positioning Is allowod for tho 
driver. 

6.5.2. Belly Pan • The cockpit must bo oquippod with a rull belly pan to Isolate tho driver 
from the road. The bolly pan must be flrong onough to support tho full wolght of an 80-
kg. driver, 

6,5,3, Roll Cage• All solar cars must bo oquippod with a ro!I cage that encompasses the 
entire driver. Tho roll cage shall be a fixed, lntogral part of the solar-car structure. The 
protection provided for the driver In a colll&lon must ho documented In the team's 
Structural Report, In addition to providing colllsion and rollover protoctlon, tho roll cage 
must be designed so as to deflect body/array panels of the car away from tho driver In 
the event of an accident. There must be 5 cm of clearance In all directions between the 
roll cage and the helmet of the driver seated In the normal driving position. Tho roll cage 
must be of steel tubing having a minimum carbon content of 0.18 porcenl. The roll cago 
tubing must have a minimum outside diameter of 2.5 cm and minimum wall thickness of 2 
mm. Alternato materials which afford equivalent protection for the driver are permitted, 
provided they are fully documented In tho team's Structural Roport. 

6.5,4, Padding • The roll cage must be padded with energy-absorbing mater!al wherever 
It may come into contact with the drivor1s helmet. This energy-absorbing material may be 
Included within the required 5 crn of clearance. In addition, a hoadrest of at least 2 cm 
thick roslllent material must be mounted bohind tho driver's head. 

6.5.5, Crush Space - The driver, when seated, must have a minimum of 15 cm of 
horizontal distance between his or her shoulders, hips, and feet and the cars outer body 
surface. 
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6,6,6, Sofoty Bolt& • All solar cars muet bo oquippod with a minimum of a r,vo-poinl lap 
ond ohouldor l>oll (hmnoss sytilom). Tho use ot sofoly bolls Is mandnlory. Tho aafoty 
bolts rnust bo uttochotl socuroly1 as rocommondod by tho rnonufocturor1 to a strong 
compononl connoclrd to a main framo mombor, or to a main frnrno rnornl>or lltiolf In tho 
fiolnr car. Tho hamoss must bo attnchod with bolls and niJts; bolls lhroadod into ft 

structural mombor or 11insort 0 aro not allowed, It a hammock•typo soal ls usod1 tho snfoty 
bolls must romaln func11onal in tho ovont of a structural f ailuro In 1110 drlvor1s soat. Only 
cornrnorclally manufacturod safoty bolts aro allowed. Thoy must boar tho monufacl\Jror's 
ornblom 1 and lhoy musl not be modified In any way from tno condition In which thoy woro 
rocolvod from tho manufacluror, 

6,6,7, Frosh Air Circulation • Frosh lntako air from vonts or whoo! oponlngs must bo 
provided for the solar car1s driver, 

6,6,8, Egress • Tho driver's cockpit must provldo for tho drivor's unnsslstod oxlt within 10 
soco11ds, Driver1s doors and/or crmoplos may nol bo tapod shut at ony lime, 

6,6. Vlslblllty 

6.6, 1. Eye Height • In tho normal driving position wllh ballast on boArd, tho driver's oyos 
must bo al loast 70 cm abovo tho ground, 

6,6,2, Wlndshlold • All solar cars must have a wlndslllold mado of shattor•roslstant 
material. Tho windshlold must be freo of excosslvo distortion, This will bo tostod by 
hnving tho driver idontlry 2-cm high loiters at a distance of 3 motors through any of tho 
roquired viewing anglos roforoncod below. Solar cars must havo a mothod to cloar at 
loasl 0, 1 m2 of tho windshield of rain, Tho clearing mott,od must oporablo at all limos and 
must bo In use when It bocomos nocossary to use tho wlndshiold wlpors on the loam's 
support vehicles, 

6,6,3, Forward Vision • From tho normal driving position, the drlvor must bo ablo to soo 
at all limos without artificlal assistance: 1) a point on the ground a motors In front or the 
solar car, 2) a minimum of 17 degrees above the llorlzon on lovel ground, and 3) a full 
100 degrees to either side of center. To provide an 11oncompassln9 11 roll cage, some 
elements of the roll cage may obstruct a portion of the forward vision. However1 this view 
must be essentially unobstructed by the solar car structure so tho drivor can easily see 
the road and traffic. 

6,6,4, Rear Vision • All solar cars must be equipped with a rear vlow system that will 
allow the driver to at HII times see a vehlcle 15 meters directly behind the solar car and up 
to 30 degrees oH center. The system must provide the driver with a single renex typo 
Image. Having the driver identify 20-cm high letters at a distance of 15 motors will test 
this, 

6,7, Fasteners • All fasteners must be of sultable type, strength 1 and durablllty for their 
application, with the following minimum requlremonts: 

6,7.1. Bolts • Bolts used In the steering, braklng1 suspension, seat mounts, safety 
harness, drive train, and battery box systems must at minimum moot SAE grade 5, metric 
grade M 8.8 and/or AN/MS specifications. Bolts must be of the correct length 1 and extend 
at least two threads beyond the nut. Bolts In tension must not have shaved or cut heads 
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6,7,2, Securing of Bolte . Tho bolle do1mibnd ahovo must bo socurod lrom ur11ntw1t1onol 
loosonlng by snfoty wlro, cottor pins, and nylon lock nuts. In cllflicull nrnn6 only. 
lrisroclors mny nllow Loctllo, or othor monns <Joornod oppropriAto. l.ockwnshurri rnny not 
bo usod. 

0,7,3, Hoao Clomps• Hoso clomps musl not trn usod to socuro nny r.lruclurnl or Cfl!Jc11I 
rnomborn of tho car. Thoir uso lo sccuro ducting or wlro cablos Is ullowoblo. 

6,8. Covers and Shlolde • All moving parts must bo suitably covorod lo provonl ncc:iuontnl 
humnn contnct whon tho solar car is fully ossomblod. Tho drivor must l>o shioldod from conlnct 
with all stoorlng llnkago and othor moving ports. 

6,9, Stoorlng Stops • Tho stooring systom must includo vtooring stopu to provonl dnngorous or 
damaging stoorlng travoL 

6,10, Clearanc'l • lntorforenco or rubbing or tho whools with tho solar car's l>ouy, wllCJol woll, or 
structure at full stoorlng lock or suspension travol is not pormittod, Movomont of rod-ond boorlngs 
may not be obstructod In any axis lhroughout lho full trnvol of susponr.lon ond slooring. Other 
moving parts, such as the motor shaft, must not contact stationary parts oxcopt through proporly 
designed boarlngs, 

6.11, Ballast - Any Solar Car drivors weighing loss than 60kg will roqulro ballast to bring his or 
her wolght to 80kg. 

6, 11, 1, Ba II u1 Ca rrler -Tooms must supply a slnglo $Oolablo container for tho purposo 
of bol1astlng oach drlvor, Tho conlolnor ltsolf wlll bo loodod to tho wolght roqulrod for tho 
driver. This container must bo shown to socuroly fasten to a structural member of tho 
solar car and/or bo domonstratod to remain fixod In tho event of an Impact. 

6,11,2, Ballast Access •The ballast container and Its ldontificatlon and security mmkings 
must be visually accessible dl1rlng driver changos. 

6, 12, Brakes - Solar cars must havo a balanced, co-roactlve, dual braking systom so that If ono 
system should fall, the solar car can stlll be stopped, All wheels must have at least ono 
component of this dual system, The two systems must be operationally Independent and may be 
either fronVrear or redundant front and roar (ono-slded systems, left or right, a, o not permitted). 
Hydraulic systems must have separate master cylindorn. Rogoneratlve brakes may not bo 
considered at:i one of the braking systems. 

6.12. 1, Braking Performance - Solar cars must be able to ropeatedly stop from speeds 
of 50kph or greater with an average deceleration on level WETTED pavement excooding 
17kph per second, The time Interval over which tho docoleratlon Is averaged shall be 
from the first Indication that the driver should stop until the solar car comes lo a complete 
halt. When braking, the solar car must not veer excessively to the left or right, or exhibit 
structural lnstablllty. The tire pressure and mechonlcal systems settings used in this test 
wlll be considered Rayclng configuration. 

6.13. Handling Performance - Solar cars must be able to negotiate a figure-8 course (of which 
the center circle of each half of the flgure-8 has a radius of 4 meters) with a 5-meter-wlde-lano 
without knocking over any of the cones or exhibiting signs of structural lnstablllty In less than 11 
seconds per side, 

6.14, Turning Radius - Solar cars must be able to mako a U-tum In either direction, without 
backing up, such that all wheels remain within a 16-moter-wide lane. 
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6.16, Graphic& . Solar cars must promlnontly djsplay tholr o6slgnod nurnbor, lnstilut,on nnmo, 
And tho Evon! logo such that lhoy aro cloarly viriihlo f,om a ,oadsldo vanlopo point. Addllionnt 
grnphlcs rolntod lo tho loam's lnslilullon(s) or sponsorr, mo pormit1od, providod lhoy mo noithor 
offonslvo nor dlsruptlvo. 

6,16, Solar Car Numbers • Each toam roglatorod for 1110 Evant will lrnvo a uniquo nwnbor 
approved by Amorlcan Solar Chollongo Houdqunrtors (posillvo lnlogor, 3 digits maximum). Thiu 
number must bo cloarly displayed on both slclos of tho solar car. Each numbor rnust tiovo a 
minimum of 6 cm of unobstructod background color on all Gldos. Ttioso colors con bo black on 
whlto, whlto on black, or another high-contrast color fJpprovod by Amorican Solar Challongo 
Hoadquartors, Tho numorals thomsolvos must bo a minimum of 26 cm high, 12 cm wldo (oxcopt 
tho numoral one}, and have a minimum brush stroko of 4 cm. Numbors containing moro than ono 
digit must havo a minimum of 2.5 cm spacing botwoon thorn, 

6.16,1, Teams floldlng a vohlclo that has pnrlidpntod In previous ISF ovonts omf 
roglstorlng on time for tho by Arnorlcan Solar Chall0ngo have tho right to rotaln tho 
number thoy used formerly. 

6, 16,2, If a conflict arises Amorlcan Solar Ctiallongo Hoadquartms will determlno the 
numbers assigned. 

6,17. Institution/ Company Name• Tho namo of tho lnslitutlon(s) or organization sponsoring tho 
loam must be dlsplayod on tho solar car. Amorlcon Solar Chnllengo Headquartors must approve 
tho use of abbreviations or lnltlala. Tho Institution's name sholl bo largor and mom promlnont than 
any team sponsor's logo or name. 

6,18. Event Logo• Tho Event logo must bo appllod on boU1 sidos of tho solar car. Tho logo will 
be provided by Amorlcan Solar Challengo Hoadquartors and wlll moasuro no more than 20 cm in 
height by 30 cm In width. Tho logo must be mountod with 5 cm of unobstructod background color 
on all sides. 

7, RAYCING REGULATIONS 
The Rayce Is planned to start In Chicago, IL on July 15, 2001 and Is Intended to end In Southern 
California on July 25, 2001. Any location whero all of the competitors are re!easod from tho same 
point Is termed a wstaged Startft. 

The first stage of tho Rayco ls planned to run from Chicago, IL to Rolla, MO, where all the 
vehicles will stage again according to rank at the t!mo of staging . At this writing, there is at loast 
one other planned Staged Start In Barstow, CA. 

The distance between Staging Areas Is auch that It is unlikely any vehicle, falling within these 
regulations, will complete that distance ln one Rayclng day. At the end of any Rayc!ng day during 
which an entry has not roached the next planned Staging Area (and does not trailer to the 
Staging Area), tho team will stop where they are. They wlll begin the next morning at the same 
point, following regulations established for non-staged starts. Although these Raycing regulations 
aro Intended to be very close to the final draft it Is likely that some details will change. 

7, 1. Traffic Laws • During the course of the Rayce, all state and local traffic laws must be 
obeyed. Solar cars must observe a maximum speed limit of 65 mph (Note: whlle event organizers 
may or may not be aware of or enforce specific local regulations, under no circumstances doos 
this Imply that jurisdictions will not enforce local ordinances, laws, or regulations), 

13 
ASC Regulauon, AuguaVOO 



• 

• 

7,2, Team Uniform•• On r~nyco dnys from 6:00 a.m. to 9:00 p.m. loam rnornbors sllAII woar 
unlformff roprosontlng tholr lnlih1ulion(s)/Compuny(s). Tho only information or graphics approvocJ 
to appoar on tho front of tho loom unilorm (Jnckol, shirt, hat. or olhor wonmblo) shall bo tho 
lrwli111t1011/Compo,1y rwmo/logo, Town numo/logo, Car namo/nurnbor, nnd ASC louo. 

l'oArn i;ponsors moy also bo displnyod, but only on tho l.)f)ck of tho tcnm lJniforrn otiirt or jnckol. 
If loom sponsoro oro cJlspl£1yod, tho ovont i;ponsor must also appear In a slrnilnr rnonnor on tllu 
brick of tho tonm uniform. Artwork for ASC logo ond tor tho ovonl sponr,ors may bo obt11lnod 
trom ASC Hoadquartors. 

7 ,3, Rayce Time • OfOclal clock 1/rno for oach loum onch day of tho Royco will bo basod on tho 
local limo at that day's star1 lino, as dlsployod by tho Officials. Tho samo official limo (~Rayr,o 
Tlmo"} wlll romoln In offoct for ouch lonrn for tho ontiro day (until midnight), ovon though that 
day's routo may cross Into a dlfforont limo zono. 

7,4, Drlvora • Only ono parson, tho milllorizod driver, moy rldo In tllo solar car at any tlmo. 

7.4, 1, Driver Ho I mets • Drlvors must woar a holmot whllo oporatlng tho solar car. The 
holrnol must moot or oxcood tho Snoll M95 or DOT motorcyclo standard. Blcyclo holrnols 
wlll not be allowed. 

7,4,2, Driver Shoe& • Drlvors musl woar closod-tood shoos In tho solar car. Sandals aro 
not porrnlttod. 

7.4.3, Driver Ballast• Drlvors and ballast will bo ldontlflod with unique ldonllflcatlon tags, 
Tllo logs on tho bollast cmriod by Iha solar cm must malch tho lags on tho solar car 
driver at 1311 limos. 

7.4,4, Driving Time • Drivers may not drive more than a total of six hours In a glvon 
Rayco day. 

7.4.5, Water/Flulds • Tho Driver musl have sufficient quantities of wator/flulds In the 
cockpit to stay properly hydrntod. (Minimum one lilor for each driver switch). 

7.5. Brloflngs .. A Briefing wlll be hold each Staged morning and In tho caso of emergency, 
Attendance at this meeting by a team reprosontalivo and drlvor(s) Is required. Briefing notes and 
other dally updates will bo available at Chockpolnts, posted to the Internet, broadcast by e-mail 
and available by phono. All official statements, rule intorprotatlons, and special Instructions will bo 
contained In those postings. 

7,5,1, Official statements, Including starting order official statements, rule 
Interpretations, and special Instructions are announced at Briefings. 

7.5.2, On non-staged days • It will be the responsibility of the team to check avallable 
outlets for updates and Instructions. 
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7 ,6, Starting Line 

7,6,1, Staged • Each lnnm will bo nsslgnod o s11111 limo onch dny, which will bo 
distributed to tho tooms at 1110 l3riofing. It tho slort of lho Rayco Is dolayod lhon nll 
nsslgnod otart Urnos for lhnt day will bo ndjuslod accordingly. It tho loam loavos tho 
stoning Uno at tholr m,;,iunod limo, thon lhot bocomor, 1holr Official Slnrt Tirno for thnt 
day, If tho loam loovos bofwo thoir asslgnod limo bocuuso thoy woro movod forwurd In 
1110 quouo by tho Stort Lino Officials, thon tho toam1e Official Slart Tlmo is tholr octuul 
start limo. If tho toarn loovos aftor their asslgnod tlmo bocau'lo they woron1t roady, lhon 
tho toam'e Officlfll Start Timo will romnln tholr assigned limo. Tho nolar cars will bo 
roloasod from tho OHlclnl Slmting lino at 60-socond lntorvals boglnnlng at 9:00 a.rn. All 
solor cars mu6t ropor1 to tholr starting position by 8:46 a.m. Each loam's load and chaso 
vohlclos must morgo wlth tholr &olor car aftor II loovos tho starting lino. Ttlo movomont of 
all vohlclos In tho Glart-llno aroo Is lmdor tho control of tho Start-Lino Officials. 

7,6,2, Non•Staged . Solnr cnrs w111 bo roloosod from thoir stort point at 8:00 a.m, 

1. 7, Star11ng Order • Tho starting ardor for tho first day of tho Rayco will bo dolermlnod at tho 
Qua11flor. On all other stagod days, lho order is based on tho solar cars' Official Total Elapsod 
Tlmo available at 7:00 a.m, of that morning, from shortost to longost. In case of a tlo on any day, 
tho first of the two toam8 to crnss tho provlous stago's finish lino will precodo tho other In tho 
starting line-up. 

7,7,1, Toams Not Roady• If o loam's solAr car, load, and chaso vohldos are not In tholr 
assignod starting positions at 8:4 5 e..m., the Slort•Llno Officials may, at tho Ir dlscrotlon, 
move all of tho following cars up ono slot, and tho tmdy loam must rnovo to tho ond of tho 
starting quouo. 

7.8, Delayed Start• The start of tho Rayco, al any stage, may bo dolayod If lnclomont woathor or 
other hazardous conditions appoar llkoly to pose a throat to tho solar cars or tholr drivers. 

7,9, Rayce Route • An Amorlcan Solar Challongo Routo Book will bo distributed to each toam 
that quallfies for the Rayce, The Roulo Book will contain Information to direct tho toam nlong tho 
official route, It will specify days, distances, d11octlons, rollte numbers, maps, and points of 
reference. For a team to receive official time, they must follow the official Rayce Roule, 

7.9.1, Route Revisions • Due to unforeseen events, It may be nocossary to detour. 
When advance wwnlng ls available, Rayco Hoadquarters will correct the official route 
accordingly and provide revisions to tho Roule Book to all Rayce teams, or provldo 
wrltton revisions at the Briefing, at Checkpoints, by e-mall, and on the Internet. 

7.9.2. Teams Departing from the Rayce Route • Any loam leaving the Rayca Route 
must rejoin the route at the same Intersection where they left the route1 or they will 
recolve no credit for dlotance driven beyond that point. 

7.9.3. Checkpoints ("Media Stops'1 · 16. Checkpoint, olherwlse referred to as a Media 
Stop1 Is a mandatory stop. Chockpolnts wlll be established along the Rayce Route. 
Checkpoints will remain "active" for a specified number r)f days (or portlons of days) and 
"open" from 7:45 am to 6:00 pm within those days, After the spoclfied number of active 
days (or portions of days), Creckpolnts will be permanently shut down and will be 
referred to as "Closed", F allure to stop at an active Checkpoint will result In no credit for 
distance driven beyond that point. The distance botween consecutive Checkpoints will 
be ref erred to as an "Interval". 
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Clloc;kpoinl nlops mo tor 30 rninutos ond mo rnnncfnlory for nll l:i0lar rmh W1ll1111 tho 
Ctwckpolnt uroa, tho rnovornont of nll 11mm vol11dos shDII bo un<Jor tho conlrol of 
Chockpolnl Officlols. 

Solm cl1nroi110 of solOi car bnllorlos nnd solur cur rnninlonflnco mo nllowotl dunno 1110 
:W-rninuto Chockroinl. Howovor, tnnrns mur.l not mlorfori) w11h or blor::k nny olhor turnn's 
pn61Hl(IO through tho Chockpoint. Towns unnblo t<i 1ui1vo tho Chuckpo1r1t 11rc1n <1ftor 30 
111im1tos munt movo lho1r 1mlm cor and support vohiclm; elsowtwro. limo srio11t in nn 
nclivo/opon Chockpoint will not bo foclcrorJ into o loom's "lolol Elopsod Tirno·. 

7.0.3, 1. Lato Arrival at Active Chock points - If o tonm falls I() urrivo al an 
acllvo Clwckpolnt during opon hours, thoy rnuot rnrnoin al tho chock1Joint unlll 
opon hours to officially chock-In ol that slop, 

7,9.3,2, Arrival at Closed Chockpolnts (Missed Choe;kpolnts) • Tonms thnl 
mi56 Et Chuckpoint must ro,1clJ lhc next Clwckpoinl wllllo it is aclivo ond chock-In 
during opon hours, 

If a loam arrlvos at ono Chockpoi11t aflor It has Closod (l.o,, a misaod 
Chockpolnl), ond has not trnllorod any r.oclion of that lntorvot, the loam may drlvo 
without trnllorlng to tho noxt chocl<point wh!lo it Is actlvo. Thoy will thon rocolvo 
crodlt for tho onUro distance drlvon to that oclivo Chockpolnt. Thoy will not 
rocolvo tho 30-minuto timo crodil for :: 10 mis sod chockpolnt. 

Toams ttwt miss two consocutlvo Checkpoints must arrlvo .::it tho noxt Checkpoint 
whllo H is actlvo and chock-In during opon hours. loams must thon trailer dlrootly 
to tho ond of that stago and will rocoive no crodlt for tho dlstanco to tho ond of 
that stago, or for tho dlotanco drivon past tho first mlssod Ctiockpolnl. 

Toams that miss throe consocutivo Checkpoints will bo dlsqua!lfiod from tho 
Rayce and tholr obsorvor will bo withdrawn. 

7.10 Trallorlng - Should it bocomo nuLut.ti,H y 10 1oad tho solar car onto a traitor for transport, it 
may be pushed onto the trailer. 

7,10,1 Trallorlng Ponaltles • Toams will be assossod a propubllshod driving limo for 
oach lnte; val trailorod, plus a ponalty per uncomploted (driven by solar car) milo of tho 
lntorval trailered, Onco a team has decided to trailer thoy must trallor to tho noxl active 
checkpoint before they can drive again, 

If a learn trailers any section of an lnlerval, they must check-In at the next active 
checkpoint. The team will receive a trfilioring ronalty for the portion or the lnlorval 
trailered, Credit will then be given for distance driven after tho town has chocked-In at an 
open Checkpoint. 

If a loam drives through an Interval but misses the checkpoint, and trailers for any portion 
of the Interval lo the next active checkpoint, they will receive a trnllorlng penalty for that 
entire second Interval 

7, 11. Support Vehicles · AU vohlclos and trailers assoclalcd with a team other than tho solar car 
itsolf1 Me support vohlcles, Those vohlclas must be registered with ASC Headquarters. 
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7,11,1 Suppor1 Vehlcle Oraphloa • All suppor1 vohiclos, including lruilorn, rmrnl t,u 
mnr kod with lho loarn•s solnr car numbor (at Ion st 16-cm tall) on both sldos anti tho ronr. 
Tllo nmno of tho loam's sponGorlno lnstitulion(s)/Cornpony must olso Im d11,plnyr.cl 
p,omlnontly on ooch vohlclo. Additional grnphics aro pormlttod provldod lhoy uro 1101\hor 
oflonulvo nor disruptive, 

7.11,2. Scout Vcihlcle - Each loom wUI bo pormlltod to lncludo a "scout vohic;lo· in lhoir 
convoy for tho purpose of lnvosllgatlng road und lroffic conditions ahoad of lho solar cm. 
Tho scout vohiclo must moo\ US Fodoral Motor Vohlclo Safety Standards. Tho scout 
vohlclo must display tho loam's solar car number on Its front wlndshlold (al loaat 1 S•cm 
tall), In addHlon to both sldos and tho roar. Tho scout vohlclo shall not bo larger In holght 
or longth than a standard 16-paeeonger, full-slzo van. Tho scout vehlclo may not low a 
trnllor, and must maintain at loast a 600 motor soparntlon from tho solar car camvnn. Tho 
scout vohlclo should not obstruct traffic or other solar car t:onvoys. 

7, 11.3 Load Vehicle • Each team must provide a supp,,rt vohlclo mooting US F odoral 
Motor Vohlcl'J Safety Standards to alert cmcomlng traffic to tho prosonco of tho sclar car. 
This "load" vehlclo must travel within 500 meters ahead of tho solar car, with 11s 
headlights on and with roof-mounted flashing ambor lights. Tho load vehicle mc-y not tow 
a trnllor, Tho kmd vohlclo must display 1110 loom's solar car numbf.>.r on Ila front wlndshlold 
(at toast 15-cm lall), In addition to both sldos and tho roar. The lead vohlclo shall not bo 
lorgor In height or longth than a standard 15-passongor, full•slzo van. 

7, 11,4 Chase Vehicle • Each loam musl provide a support vohlclo mooting US Fodoral 
Motor Vohlclo Sofoty Standards to protocl tho solar car from the rem. This "chaso" 
vohlclo must follow dlroctly bohlnd tho solar car, with roof-mountod. flashing amber lights. 
Tho chase vohlclo may not tow a trallor. Tho chaso vohlclo must dlsplay tho team's solar 
car nurnbor on 11s front windshield (at loast 15-cm tall), In addition to both sldos and tho 
roar. A sign provided by ASC Hoadquartors must appoar on the roar of tho chaso vohlclo 
to worn ovorta~.lng traffic of the solar car caravan. Tho chase votllcle shall not bo largor In 
holghl or length than a standard 16-passenger, full-size van, 

7, 12, Other Support Vehlclos • Othor support vohlclos may travel on tho Rayco Route, but must 
maintain at least a 500 moter soptratlon from the solar car caravan. (The Intent of this rule is to 
allow support vohlclos lo bo close but not to obstruct other traffic.) 

7, 13. Rad los • Tho chase vehicle must be In two-way radio communication with the solu r car at 
all times. All two-way radio channels must bo registered with ASC Headquarters. All toamL must 
elso havo a separately monitored CB radio In tho ch0se vehlclo tuned to a designated channel to 
communlcPte with other nearby teams and Officials, 

7.14. Passing Traffic • When six or more vehlcles aro lined UJ'.I behind a team's chase vohlcl0, 
the team must pull over as soon as safely possible to allow the traffic to pass, 

7, 14 .1. In traffic • Tea ms need not disrupt their own progress to pormlt other vehlclei; to 
pass when they themselves are traveling at the posted speed limit or trapped bohlnd 
other traffic. 

7, 15, Passing Teams • In the event that one team Is overtaken by another, tho ovet1aklng team 
can signal their Intention to pass by flashing the headlights of their lead vehicle between high and 
low beam. The overtaking team must also attempt to make CB radio contact with the team being 
passed to coordinate tho pass, Once the overtaking team has signalled their Intention to pass, the 
team being passed must facilitate the pass at tho first available safe opportunity. either by slowing 
down by at least 8 kmph (6 mph) In a zone where passing Is permitted and feasible, or by pulllng 
completely out of the traffic lane. 
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7.16. Drafting• Drafting by a sulnr cAr is p,ohibitod. A aolor cor w1ll l.>u ccmsidorod to bo drafllng 1f 
II conllnuously follows hohlnd anolhor vohiclo at lo&s than a lhroo-socond inlorvnl. Tllo only 
oxcoption to this is In congcrnlod lrnflic at spoods of 40k/hr (26 mph) or loss. 

7,17, Puahlng • Excopl for tho followlng &ihmllonR, solnr um, mny not bo pushod or pullod from 
tho tlmo thoy mo movo<J inlo thnlr r,lnrtino po&ilion tor tho Dnlly Stnrt until thoy ronch thCJ finish 
lino lntor that duy. In no cnso shall rogcmorntlvo tJrnking bCJ 011gogod wl1ilo pus11ing or pullino lho 
solar car. 

7,17,1, Checkpoint • Solar cors moy bo pusllod willlin 1110 confinod aroa or tho 
Chockpolnt. 

7.17.2, Emergonoy • In an ornorgoncy or broAkdown i:.111.nllon, tllo solor car must bo 
romovod from thn road. In this clrcumstanco, tho car miJY bo pushocJ or llftod off tho 
roadway. Tho solar cor may then bo puuhod or liflod back 0,110 tho roadway ot tho samo 
location whoro It left tho roadway. 

7 .17 ,3, Weather • Tho solar car may bo pushod onto and off of a tml lor to protoct It from 
tho woather 1 provided tho solar car Is moved back to Its original location after It Is 
unloaded from tho trallor. 

7,18. Aooldents and Relnspeotlon • All accldonls Involving olther solar cars or support vohlclos 
must bo ropor1od lmmodlatoly to ASC Hoadquarters. In tho case of on accldont Involving personal 
Injury, notification of tho appropriate emorgoncy modlcal sorvlcos and publlc safoty officials shall 
tnko priority. If a solar car Is Involved In an accldont It must: 

7.18.1. otop and bo visually lnspoclod by toam mombo,s and tho Obsorvor. 

7.18,2, be ro-lnspoctod by an lnspoctor at or boforo tho noxt Checkpoint. Tho lnopoctor 
may require repairs prior to resuming the Rayco. 

7, 19. Timing• Timing and distance determinations for tho Event will be the rosponsiblllty of ASC 
Timing Offlclals. ASC Hoadquarters will rocognlzo no othor timing or distance Information. 

7.20. Rayclng Ho•Jrs 

7,20, 1. Staged Start Days are 9:00 am to 6:00-6:30 pm (depending on Official Start 
Time • I.e. an entry with an Official Start Time of 9:00 am may offlc!ally Rayce until 6:00 
pm where an entry with an Official Start Time of 9:32 am may offlclally Rayce until 6:32 
pm,) 

7,20.2, Non-Staged Start Days are 8:00 am to 6:00 pm.(see 7.22.2 for allc.iwable stop 
time window) 

7.21. Elapsed Time 

7,21,1,Teams Completing the Staged Route within tho time allotted will have thAlr Dally 
Elapsed Time based on the actual Rayco time that elapsed from their Official Start Time 
until the team's solar car crosses the Officlal Finish line for that Stage. 

7,21.2 .. Teams Not Completing the Staged Route • Teams that do not complete the 
stage's entire route within the allotted time will have their Elapsed Time calculated based 
on their distance traveled along the route. After noting and recording the time and route 
distance covered, the team may load their solar car onto a trailer for transport to the finish 
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lino. 6111tory chnrglng from lho oolur array whilo lrn1lorlng I& ullowod. Tonms not 
complotlng lho slngo'u roulo will hovo thoir Elnpliod Tirno cnlcutnlod ns tho nllowo<l 
driving timo for tho log plut; .93 mlnulo6/kilornolor or dislunco not cuvornd on thul stnoo'6 
officlol routo (.03 minutcn,/kilornotor • 1.5 rnlnutoslrnilo). 

txomplo {bnsod on 30,hcwr ulnuo ond 300 kllomotors not cornplotod): 
Stago Elapsod Tlino ii 30 hours+ (.93 mlnutor,/kl!omolor • 300 kilomolorn) ;:: :.M 05 hourn 

7,21,3, Team, O(f Course • If a loam departs from tho Rayco Routo bul thon rnturns 
proporly to tho rout,, und conllnuos, tholr Elapsod Timo wHI bo dolorminod in tho normnl 
rnannor; no crodlt wlll bo glvon for tho limo tho toam was off-courso. 

7,21,4, Cheokpolnt Assossmont• Tooms not ranching Chockpoints boforo tholr official 
closing wlll bo assossod !ho 30 mlnulo Checkpoint tlmo por Chockpolnt not roochod In a 
glvon stago, 

7.21,6, Offlclal Elapsod Time• Each loam's Officlal E!apsod Tlmo for oach stogo will bo 
that toam•s Computed Elapsed Time plus tholr Chockpolnl Assessment, plus any 
ponaltles for that stage, plus any protest @ng foos. Noto that prolost•fillng feos are 
countod against tho stago on which tho protost Is filed, whoroas ponaltlos aro counted 
against lho stage in which tho Infraction occurred. Thus, tho Official Elapsod Tlmo for a 
glvon day Is not finul until after tho end of tho Rayco. 

Official Elapsed Tlmo i:: Elopsod Tlmo + Chockpolnt Assossmonl -+ Ponalllos + Prolost 
FIiing Foes 

7.22, Overnight Stops 

7,22.1, Finishes In a Staged Area • Onco a loam's solar car crossos tho finish lino of 
oach stage, the movomont of that toam's vohlclos shall bo under tho control of finish 
Uno Officials. Spoclfic aroas will bo doslgnatod for solar charging, Impound, support 
vohlclo parking, Rayco Headquarters, and food servico. Theso areas wlll bocome tho 
SI aging Aro a for tho start of Rayclng tho foil owing morning. Solar cars may bo pushed 
within and botwoon lhoso aroas, but rogonoratlve braking may not be used during such 
times, 

7.22.2. Finishes In a Non-Staged Area• Offlclal Rayco Time ends at 6:00p.m, each day 
In tho Interest of safe bivouac teams may stop as much as fiftoon minutes before or as 
late as thirty minutes after their Otnclal Stop Time without penalty. The following day thoy 
must start as much early or late as they ended the night before. Example: Team A elects 
to drive 17 minutes late to find an appropriate over night venue. The following morning 
they may not begin Rayclng until 8:17 minutes, Conversely: Team B elects to stop 
Rayclng 7 minutes early, Tho nox1 morning they may start as early as 7:53 a.m. Teams 
that elect to stop Rayclng more than 15 minutes early will gain no additional credit. 
Teams that Rayce beyond 30 minutes past their Official Stop Time will be penalized two 
minutes for every minute beyond that limit. These tlrne adjustments do not apply to 
staged starts. 

7,23. Impound• All registered and sealed batteries must be removed from the solar car and kept 
overnight In battery storehouses or under the direct supervision of the Observer, Headquarters 
should be appraised of special Issues for Impound (I.e. other than ambient temperature, super 
vontllation needs, propensity to explode, etc,) 

7.23.1, Impound Times• Batteries must be impounded by 9 p,m. each evening and will 
be released from Impound at 6 a.m, the following morning. 
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7 ,24, Accommodation& and Lodging • All 1,:wm we Wl-ifm111.iblo for town acr.0111modiJt10111., w1<l 
food dwinu tho r~uyco Tuwm, ow w!-.porrn,tilc for ttwu own rcrnurvutiorrn. 

7,25. Charging Aroa 

7 .25.1. Staond • A cl HII uinu oron w,11 llo prov,d0d Im ti UJ tonm& l11to111nl w111IJlJt,t1w 1 

onnorntorh wrll not bo pwr111ttod w1th111 lllo ct1mu111g rtron. Solm cam must l>(i cllnr!Jod 
w1t111n ti lib doh1onutud m c,n 

7.26.2. Non,Stoood • lo11rn1; rnny choouo upproprinto c:hnrulng oroos. 

7,26, O1,sorvors . Tminod Ob6(HvCJrs, r,l!lnclod und £.pcmr,orod by ASC Hondq1mrtorv, will trnvol 
with oue;h tonm to ulort 1110 lm,poctorn to pos51blo mlrnclions of U1osu Rooulntions, ond to holp 
lonms doal with unloros<Jcm uvonts. Tho Obr,oivor has tho nuthorHy to wnm loams wtwn they 
t,ollovo ttwt n rulo lnlrucllon Is lrnrninonl. Ollvorvor& w)II dotormino officlfll stmt timob for non, 
stogod 1>lurts. 01JGorvor6 muy not intorprot lhoso l~ogulutions or glvo advlco on Royco strntogy. 
Obsorvors will bu rotntod in tholr tonrn ossignrnonts at Chockpolnts. 

7,26,1, Ohsorvor Accoss for lnspoctlon • Obsorvors wlll bo asslnnod to koop oach 
solar car ln sight from tho rolooso from impound to tho limo of impound ooch day. Tho 
Obsorvors Ghall witness any and all work dono on tho solar cars during this porlod. Tllo 
Obsorvors rnusl bo nllowod nccoss to tllo solnr ems for lnspoctlor, of ballast during all 
cJrlvor chicmgos. 

7,26,2, Obsorvor Rocord of Porformonco • Tllo dotnils of tho octlvitlos of a toum will bo 
rocordod In a logb1)ok carliod by tho Obsarvor. Tho loam loador will bo pormittod to 
roviow tho book oocl1 d11y; howovor, failure lo do so doos not mako any rocord invalid. 
Tho rocords kopt by tho Obsorvor incl1Jdo tho Official Start Tlrno, slopping limos 
(Including Cllockpolnt), tho distances travolod, and any apporonl rulo Infractions olthur by 
tholr usslgnod loam or by any othor loom. 

7,20,3, Obsorver Accommodations 

7.26,3,1. During Rayclng Hours• Teams must allow tho Observer tho soat or 
his or hor choice bohlnd tho driver in tho chaso vohlclo, Tho Observer must be 
oblo lo soo tho solar car and road tho chaso vohlcle1s spoodomotor from this 
location, and must also bo oblo to ,Jotormlno, at loast porlodlcally, how many 
vohlclcis aro following behind tho loam. 

7,27,3,2. Before and After Rayclng Hours• Teams must provide a socuro 
sholtor for the obsorver and tho battery impound box, 

7.27,3.3, Moals and Lodging• Observors should be considered another loam 
member for whom the toam will supply adequate food, drlnk1 sholter and 
amenllles. 

8. PENAL TIES 
Any team falling lo comply with those Regulations during Scrutlnoerlng, tho Quallfler, or tho 
Rayce w/11 be ponallzod. PonaHios rango from official wmnings to dlsquc11lficaUon from the Event. 
It Is tho rosponsiblllly of tho Chief Inspector, with input from the other Inspectors and tho 
Observers, to dotorrnlno whotl10r an Infraction occurred, the severity of the Incident, and the 
approprlate penalty. All limo penalties will bu 5ut,mit1od by the Chief Inspector to Rayco 
Headquarters for subsequent posting, Disqualification of a team from tho Event requires 
concurrence of tho Director. Penaltlct: wlll generally bo applied to Total Elapsed Time on tho 
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Official Elapsed Timo Sheol (poslod by 7 a.m.) on singed days, at tho start of non-s1agcd dc1ys, 
or at Checkpoints. 

8.1. Posting of Ponaltlos • Excopl for tho Inst day, nil cornpilod limo penalties will be posted nnd 
broodcasl by Royce Horniquar1crs by 8 a.m. each morning. On tho last day of Rayrlnp. limo 
ponaltios will bo poritcd no later than 30 minutos alter the finish of tho Raycc. 

8.2. Conduct• Ponaltios, including d1squalincntion from tho Evon!, may be imposed for improper 
conduct or tho use of alcohol or Illegal substances. Improper conduct may include, but is not 
llmltod to, lrnpropor languago, unsportsmanlike conduct, unsafe behavior, or choating. 

8.3. Non-Solar Charging c,f Batteries • After lhe star1 of 1hc Rayco until the official finish, teams 
will bo dlsquallfied from the Evon! for charging their solnr car's storage batteries from any source 
of onorgy other than the solar car's solar array, without specific written Instruction from Rayco 
omclals. Such charglng of a solar em's storogo bntlcry will constitute replacomont and Is subjoct 
to regulation 8.4. 

8.4. Replac~ment of Batteries • Decisions to oxctwngo (or externally rec.:hargo- soo 8.3) all or 
part of a battory must be communicated formally to the loam's Observer or an Inspector. The 
penalty will be cori1puted as follows: 

.Tlmo penalty (minutes) t: 480 • (n+S)/N, where: 
n = number of roplacomont modules 
S ::: sum of all modulos previously replaced 
N = total number of modulos In solar car ballory pack 

8.5. Disturbing Official Battory Seals - Solnr•car bnllorics will bo mmkod with an official seal. 
Disturbing those seals In a manner that prevents proper lclontlficatlon by Inspectors will be 
pcmallzod as though all of lho battery modulos affected had boon roplacod. 

8.6, Traffic Violations • Any solar car committing a truffle violation will bo ponallzod up lo 15 
minutes for oach vlolatlon, Any solar car driver who commits throe traffic vlolatlons ov1~r the 
course or the l~eyce wlll be individually disqualified from tho Evon!. 

8.7. Failure to Allow Othor Traffic to Pass - Any toam foiling to proporly facllltate passing by 
traffic or othor teams will bo ponallzed up to 15 mlnutos for each offense. 

8.8. Drafting • A penalty of up lo 1 minute will bo assessed for oach minute that a solar car drafts 
behind another vehicle. 

8.9, Pushln~ • A penalty of up to 30 minutes wlll bo assessod each time It Is necessary for a 
team to push or pull their solar car In order to advanco alorig tho Rayco Route. ieems pushing or 
pulllng tholr solar car along the Rayce Route for more ltian 15 soconds (except as ln 6.11.2) will 
be assessed a time penalty. Tho penalty as may be great as If tho team had made no further 
progress beyond that point on that dsy. 

8.10. Improper Ballast • A penally of up to 60 minutes will be assessed oact, limo a team 
operates tholr solar car with ballast that does not match the solar car driver. 

8.11, Falluro to Impound • A penalty of up to 3 rn!nutas w!II be assessod for evory mlnuto 
botween 9 p,m, and 6 e.n,, that a solar cars' Royclng batteries are not In Impound, 

8,12. Exceeding Size Spoclflcatlons • Ovorslzed solar arrays wlll bo ponallzed up to 10 mlnutos 
per Rayes day per excess canllmrtre In each dimension beyonrl the allowed size specification. 
Oversized solar cars wlll be ponallzed up to 5 minutes por Royce doy per excess contlmotro In 
oach dlmo11slon. If both the array and car era oversized, both ponaltlos will be applied. 
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8.13, Protests - Any toAm desiring to filo a protest must do so by submitting an official protest 
(signed by tho toam loader) to r,oyce Hcmdquartcrs. Protests mny bo filed for any reason, 
including disputing a penalty lcviou nguinst any team, corrcct,ng timing errors, or protesting tho 
aclions of ano\hor toam. A "filing foo" of 1 O minutes will be nssossrnJ ngni11st the to a m's Official 
Elopsod Tlmo for the day on which Iha prolost \5 filed. The Jury will hem all rirotosts. 

8.14. Protest Judgments - Tho decision of 1110 Jwy is nnnl nnd no further nppcmls arc allowed. 
1 ho Jury will notify Rayco l·fcnd4umtors of thoir decision, nnd Hoycc Hcndquortors will than 
inform tho affected tomns. Tho Jury may rnfund some or Iha entire filing foe, which will be 
croditod to tho day the fillng foe wns ossossod. 

8.15. Opportunity to Ba Heard - Protests will normally bo hoard by tho jury al tho omliest 
possible jury slttlng. I\ may be necessary in sorno irist,rncm, for tho jury lo postr:ione the hearing 
on a protest. 

8.16, Time Limit - Except for lho last day, all protests agAinst ponnllios must bo filed by 8:30 p.m. 
tho day the penalty Is posted, Protests that do not dfrcclly rclHte to a penalty mu1:;t bo filod by 8:30 
p.m. on the day aflor the offonco occurred. On the last day of Rt1ycing, protests for any purpose 
must be filed within 60 minutos after tho finish of the Rayce. 

Those regulations aro copyrighted by Now Rosourcos Gtoup (NRG) August 2000 nnd may not bo 
sold or used without written consnnt of NRG. 
"A111011c1111 Solor Chnll~ngo', 'Fo1t11uln Sun' nnd IIHl f111ll1uf11 Suri l(J\lO IHI! nll trnd1.•111Atl<~ of NHG 
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IIH 1452 Amendment N"rrutivc 

Thank you Mister Chairman, Members of' the Senate Transportation Committee. For the rc<:ord 

my name is Michael Grosz, representative from District 42 in Grnn<l Forks. House Bill 1452 is 

the bill that deals with all<·wing experimental vehicles to drive on North Dakota highways. 

With help from the North Dakota Highway Patrol1 I have draflcd an amendment to this bill lh:it 

basically hog hom,cs the bill. The title is changed to reflect that the bill would now create a new 

chapter to title 39. Lines(> through 14 arc removed from the bill, and replaced with a new 

chapter to title 39. I based this new chapter on the low speed vehicle chapter of the Century 

Code which was created in the 1999 legislative session, The provisions in the amcndnwnl 

outline a method wlwrc a11 experimental vehicle can be registered along with rules of' opcrations 

and necessary equipment. 

It states thnt the t!cpurtmcnt shall design and furnish an application that must be used to register 

an cxpcrimc11tul vehicle. An experimental vehicle can be registered for u registration cydc of' 

one year at a registration foe of $50. Certain organizations arc exempt from the registration fees, 

including institutions of highcl' <.!ducat ion, 

I included in "Rules of Operntiont that a clwse vchiclt! must accom1w11y an experimental 

vehicle, This is the curl'cnt prncticc for testing these vehicles, and it provides a wurning for any 

other traffic as well as a safety measure. 

1 have also outlined certain pieces of equipment that experimental vehicles must have. 

The one item that Slll'Vivcd from the originul bill is the cmcrg,.rncy clause, This is needed us the 

cu1Tcnt tcntns from the Unive1·sity of North Dakota and No1·th Dakota State U11ivel'sity will wnnt 

to test thcit· vehicles by lute April or· early May, 

Thu11k you Mister Chnirnrnn for accepting my testimony 011 the u111cndmcnt1 nnd I would be 

huppy to unswc1· uny questions, 


