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Abstract 

"#$%!&'(!)*+!,--.!-+/*,01+)-2!/3!435-!67!81/)!*!)973/)-/14*0!2-+1:.!/)*/!8100!

*4436./!;3<!('=!3;!/)-!>1/9!3;!>)14*:3?+!738-<!.--2+!6+1.:!<-.-8*,0-!+36<4-+!+64)!

*+!7)3/3@30/*14!+30*<A!+30*<!/)-<5*0A!*.2!81.2!/6<,1.-+B!!C)-!+9+/-5!8100!,-!+-46<-2!

,9!6+1.:!435,6+/13.!/6<,1.-+!8)-.!/)-!-.@1<3.5-./*0!43.21/13.+!*<-!.3/!5-/!1.!

3<2-<!/3!<6.!/)-!<-.-8*,0-!+36<4-+B!

C)-!/-*5!)*+!-+/*,01+)-2!1/+-0;!*+!DE#F!G!D0/-<.*/1@-!E-/<37301/*.!#38-<!F/<*/-:9A!

*.2!1+!,-1.:!+73.+3<-2!,9!F*<:-./!H!I6.29A!3.-!3;!/)-!1.26+/<1-+!0-*21.:!738-<!

43.+60/*/13.!4357*.1-+B!!C)-9!)*@-!7<3@12-2!/)-!:<367!81/)!@-<9!+7-41;14!

:612-01.-+A!*.2!-J7-4/!*!;1.*0!7<373+*0!5--/1.:!*00!<-K61<-5-./+B!!D/!/)-!-.2!3;!/)-!

7<3L-4/A!/)-!/-*5!1+!-J7-4/-2!/3!:1@-!*!;3<5*0!7<-+-./*/13.!3;!<-+60/+!/3!,3/)!F*<:-./!

H!I6.29!*.2!"#$%!L62:-+!26<1.:!"#$%!2*9B!

C)-!/-*5!8100!:3!/)<36:)!/)<--!,*+14!7)*+-+!3;!7<-0151.*<9!<-+-*<4)A!-J/-.+1@-!

<-+-*<4)!*.2!2-+1:.!+9./)-+1+A!*.2!8-00!*+!4<-*/-!/)-!7<-+-./*/13.+!*.2!

2-01@-<*,0-+B!!".!/)-!7<-0151.*<9!<-+-*<4)!7)*+-A!1.;3<5*/13.!3.!-.@1<3.5-./*0!*.2!

738-<!43.+657/13.!;3<!/)-!41/9!8100!,-!;36.2B!!D221/13.*009A!4*+-!+/621-+!3;!-J1+/1.:!

81.2A!+30*<!*.2!>C!;*<5+!8100!,-!<-@1-8-2!1.!3<2-<!/3!2-/-<51.-!/)-!43+/!3;!

37-<*/13.!;3<!/)-+-!;*4101/1-+B!!E3@1.:!3.!/3!/)-!2-+1:.!+9./)-+1+!7)*+-A!/)-!

1.;3<5*/13.!4300-4/-2!8100!,-!435710-2!*.2!*!2-+1:.!8100!,-!7<373+-2!6+1.:!/)-!53+/!

-43.3514*0!5-*.+B!!D;/-<!/)-!2-+1:.!1+!4<-*/-2A!/)-!7<-+-./*/13.!*.2!<-73</!7)*+-!

8100!,-:1.A!<-+60/1.:!1.!*!2-01@-<*,0-!7<373+*0!/)*/!8100!5--/!/)-!.--2+!3;!F*<:-./!H!

I6.29A!*+!8-00!*+!/)-!"#$%!43551//--+B!!

!

!
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Team Information 

AMPS – Alternative Metropolitan Power Strategy 

!

!"#$%&'($)"*'+$*',-"'!"#$%&'./01'

Project Purpose & Objectives 
C)-! 3,L-4/1@-! 3;! /)1+! 7<3L-4/! 1+! /3! 12-./1;9! *.2! -@*06*/-! <-.-8*,0-! -.-<:9!

/-4).303:1-+! /)*/! 8100! +6773</! ('=! 3;! /)-! -0-4/<141/9! 2-5*.2+! ;3<! /)-! >1/9! 3;!
>)14*:3B!!C3!*4435701+)!/)1+!51++13.A!8-!8100M!

NB D.*09O-!/)-!-0-4/<14*0!<-K61<-5-./+!;3<!/)-!>1/9!3;!>)14*:3!*.2!*++65-!*!
)973/)-/14*0!0-:1+0*/-2!<-.-8*,0-!73</;3013!+/*.2*<2!P$#FQ!3;!('=!56+/!,-!5-/B!!
C)1+!$#FA!8)14)!1+!,-1.:!43.+12-<-2!3.!/)-!R-2-<*0!0-@-0!*.2!1+!0*8!1.!/)-!F/*/-!3;!
>*01;3<.1*A!83602!<-K61<-!/)*/!('=!3;!/)-!738-<!+302!1./3!/)-!5*<S-/!56+/!,-!
7<3264-2!,9!<-.-8*,0-!-.-<:9!738-<!+36<4-+B!

*B T@*06*/-!/)-!-0-4/<14*0!<-K61<-5-./+!3.!*.!)36<09A!2*109A!*.2!9-*<09!,*+1+!
/3!;6009!6.2-<+/*.2!/)-!+9+/-5!03*2!7<3;10-B!

,B T@*06*/-!81.2!*.2!+6.!43.21/13.+!1.!+/*/-!3;!"001.31+!3.!*.!)36<09A!2*109!
*.2!9-*<09!,*+1+!/3!2-/-<51.-!)38!8-00!1/!5*/4)-+!/)-!2-5*.2!7<3;10-B!

(B D.*09O-!7-<;3<5*.4-!3;!4355-<41*0!81.2!/6<,1.-+!P2*/*!*@*10*,0-!3.!8-,+1/-+Q!
*.2!)38!/)-9!8100!7-<;3<5!*443<21.:!/3!936<!81.2!*.*09+1+B!

*B >*0460*/-!)38!5*.9!/6<,1.-+!8100!,-!<-K61<-2!/3!5--/!;600!03*2!*.2!+67709!
,*4S67!738-<!+36<4-+!*+!.-4-++*<9!/3!;6009!+6773</!/)-!2-5*.2!7<3;10-B!

&B D.*09O-!*.2!+-0-4/!,*4S!67!738-<!+36<4-+!/3!-43.3514*009!+6773</!/)-!+9+/-5B!
UB T+/15*/-!21+/<1,6/13.!3;!81.2!/6<,1.-+!*.2V3<!+30*<!;*4101/1-+B!
WB T+/15*/-!/<*.+51++13.!21+/*.4-+!;<35!+36<4-!3;!738-<!/3!-.2!6+-<!1.!/)-!41/9B!
XB T+/15*/-!738-<!03++-+!26-!/3!/<*.+51++13.!*.2!21+/<1,6/13.!+9+/-5+B!
YB ".4062-!+6;;141-./!<-.-8*,0-!4*7*41/9!3;!81.2!/6<,1.-+!*.2V3<!+30*<!7*.-0+!/3!

+6773</!738-<!<-K61<-5-./+!3;!,*4S!67!+36<4-!*.2!/<*.+51++13.!03++-+B!
ZB >*0460*/-!/3/*0!<-.-8*,0-!+9+/-5!43+/!-+/15*/-!;3<!81.2!/6<,1.-+!*.2!+30*<!

+9+/-5+A!,*4S!67!738-<!+36<4-A!0*.2!<-K61<-5-./+A!5*1./-.*.4-!<3*2+!*.2!
/<*.+51++13.!01.-+!/3!>1/9!3;!>)14*:3B!

[B >*0460*/-!\VS])!3;!7<3264/13.!*.2!4357*<-!81/)!/32*9?+!46<<-./!43*0^,*+-2!
738-<!<*/-B!!D221/13.*009A!43.+12-<!/)-!43+/!3;!>%(!-51++13.+!*.2!033S!1./3!1/+!
157*4/+!3.!/)-!;6/6<-!43+/!3;!43*0^,*+-2!738-<B!

!
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FHI!1+!1./-<-+/-2!1.!*00!1/-5+!01+/-2!*,3@-!*.2!/)-!<-+60/+!;<35!/)-!*.*09+1+!

Team Objectives 
NB >300-4/!1.;3<5*/13.!*.2!<-+60/+!/)<36:)36/!/)-!7<3L-4/!*.2!3<:*.1O-!1./3!*!

;3<5*/!/)*/!5*9!,-!-*+109!/<*.+;-<<-2!;<35!/)-!N+/!+-5-+/-<!/3!(.2!+-5-+/-<!
3;!/)-!"#$%!

(B T.:*:-!*00!5-5,-<+!3;!/)-!/-*5!1.!/)-1<!*<-*+!3;!1./-<-+/B!
&B #<-+-./!<-+60/+!;<35!*.*09+1+!/3!FHI!
UB >3556.14*/-!*.2!433<21.*/-!,-/8--.!+6,^/-*5+!/3!5--/!:3*0+!-;;-4/1@-09B!

Team Values Statement 
• C3!,-!7<3*4/1@-!*.2!/*S-!1.1/1*/1@-B!
• C3!/<-*/!3.-!*.3/)-<!81/)!56/6*0!<-+7-4/!*.2!;*1<.-++B!
• C3!,-!76.4/6*0!*.2!<-+73.+1,0-!;3<!36<!43551/5-./+B!
• C3!+)38!-./)6+1*+5!*.2!-.-<:9!*+!8-!*4435701+)!21;;1460/!/*+S+B!
• C3!/*S-!7<12-!1.!0-*<.1.:!;<35!3/)-<+A!/-+/1.:!36<!*,101/1-+!*.2!,36.2*<1-+A!

*.2!81001.:!/3!*+S!;3<!)-07!3<!*251/!51+/*S-+B!
• ]-!@*06-!37-..-++!1.!21+46++1.:!*.9!12-*!*.2!)3.-+/9!1.!/*4S01.:!*.9!

7<3,0-5A!*.2!8-!8100!6+-!/)-!;600!-J/-./!3;!,3/)!/-4).14*0!P"_<367+A!-5*10Q!
*.2!.3.^/-4).14*0!P/-*5V+6,^/-*5!0-*2-<+A!:<367!21+46++13.Q!5-*.+!/3!
43556.14*/-!8)10-!2-@-0371.:!+306/13.+B!

• ])-.!43.;<3./*/13.+!*<1+-A!/)-9!+)*00!,-!)*.20-2!*77<37<1*/-09!,9!/)-!+6,^
/-*5!0-*2-<A!/)-.!/-*5!0-*2-<A!/)-.!*2@1+-<A!*.2!1.!/)*/!3<2-<B!

• C3!83<S!43)-+1@-09!*.2!7<3264-!*!K6*01/9!7<3264/!

!
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Background 

Project Background 
"./-<7<3;-++13.*0!#<3L-4/+!*/! ""C!)*@-!,--.!3;;-<-2! ;3<! /)-!7*+/!2-4*2-B!C)-9!

*<-! /-*5^,*+-2! 436<+-+! /)*/! 43.+1+/! 3;! +/62-./+! ;<35! 21;;-<-./! 5*L3<+B! "#$%!
7<3@12-+!+/62-./+!81/)!*!4)*.4-!/3!*7709!/)-!S.380-2:-!/)*/!/)-9!)*@-!:*1.-2!1.!/)-!
40*++<335!,9!83<S1.:!3.!+306/13.+! ;3<!<-*0!83<02!7<3,0-5+B!D00! ""C!6.2-<:<*26*/-!
+/62-./+!*<-!<-K61<-2!/3!43570-/-!*/!0-*+/!/83!"#$%+!1.!3<2-<!/3!:<*26*/-B!!

Sponsor Background 
#<3@121.:!43570-/-!43.+60/1.:A!-.:1.--<1.:A!*.2!7<3L-4/!2-@-0375-./!+-<@14-+!

;3<! *00! /97-+! 3;! ;3++10^;6-0A! .640-*<A! *.2! <-.-8*,0-! 738-<! :-.-<*/13.A! F*<:-./! H!
I6.29!)*+!-+/*,01+)-2!1/+-0;!*+!*!0-*2-<!*.2!1..3@*/3<!1.!/)-!-0-4/<14!738-<!1.26+/<9!
*.2! <-0*/-2! ,6+1.-++-+! +1.4-! NZ[NB! ! R<35! /)-1<! ;1<+/! *++1:.5-./! 713.--<1.:! /)-!
2-+1:.!3;! /)-!`*<<1+3.!F/<--/!F/*/13.! ;3<!>)14*:3!T21+3.!>3B! 1.!NZ[(A! /3! /)-1<!.-8!
Y['^E]! +67-<4<1/14*0! +/*/13.! 1.! "38*A! /)-! ;1<+/! 70*./! 1.! /)-! aBFB! /3! 6+-! *2@*.4-2!
+67-<4<1/14*0! /-4).303:9A! FHI! 43./1.6-+! /3! ,-! */! /)-! 0-*21.:! -2:-! 3;! 1..3@*/13.B!!
C)-1<! <-43<2! 3;! *4435701+)5-./! 1.4062-+! /)-! 2-+1:.! 3;! ZZU! 738-<! 70*./+! /3/*01.:!
N((ANU[! E]A! *.2! 53<-! /)*.! WA'''! 41<461/! 510-+! 3;! )1:)^@30/*:-! *.2! -J/<*^)1:)^
@30/*:-!/<*.+51++13.!01.-!81/)!53<-!/)*.!N''!+6,+/*/13.+B!

F*<:-./!H!I6.29!+-<@-+!/)-1<!401-./+!7<3:<-++1@-09!,9!70*41.:!-57)*+1+!3.!1.^
2-7/)!+-<@14-+!;3<!37-<*/1.:!738-<!;*4101/1-+A!*.2!,9!)-071.:!+)*7-!401-./+?!70*.+!;3<!
/)-! ;6/6<-! 3;! /)-1<! 738-<! ,6+1.-++! *++-/+B! ! %7-<*/13.+! *.2! 5*1./-.*.4-! +6773</!
+-<@14-+!*++1+/!401-./+!,9!7<3@121.:!43.+60/1.:!+-<@14-+!+64)!*+!26-!2101:-.4-!<-@1-8+!
*.2!43.21/13.!*++-++5-./+A!157<3@1.:!7-<;3<5*.4-A!5--/1.:!<-:60*/3<9!435701*.4-!
1++6-+A!*.2!157<3@1.:!/)-!,3//35!01.-B!

b*+-2!1.!>)14*:3A!F*<:-./!H!I6.29!)*+!*!:03,*0!7<-+-.4-!81/)!7<3L-4/!/-*5+!3.!
-@-<9! 43./1.-./B! ! "F%! [''NM(''Z! 4-</1;1-2! 435701*.4-! 81/)! FI^cD#! *.2! F%#+! 1+!
5*.2*/3<9!;3<!*00!83<S!*4<3++!/)-!4357*.9B!!D77<3@-2!,9!/)-!a.1/-2!F/*/-+!d640-*<!
$-:60*/3<9! >3551++13.A! F*<:-./! H! I6.29?+! 435701*.4-!81/)! /)-1<! .640-*<! K6*01/9!
*++6<*.4-!7<3:<*5A!FI^C$^NDA!1+!*0+3!<-K61<-2B!N!

Technology Background 
#38-<! 2-5*.2+! *<-! 46<<-./09! 5-/! /)<36:)! *! 435,1.*/13.! 3;! .640-*<A! ;3++10!

;6-0A! *.2! .*/6<*0! :*+! ,*+-2! :-.-<*/13.B! d640-*<! 738-<! :-.-<*/-+! 53+/! 3;! /)-!
,*+-01.-!738-<A! /)-!51.1565!738-<!.--2-2!3.!*!2*109!,*+1+A!,-4*6+-! 1/!7<3264-+!
/)-!4)-*7-+/!-.-<:9!*;/-<! 1.1/1*0!43.+/<64/13.!43+/+!)*@-!,--.!5-/B! !C)-!*536./!3;!
.640-*<!:-.-<*/13.!*0+3!4*.?/!,-!4)*.:-2!-*+109A!5*S1.:!1/!/)-!7-<;-4/!4*.212*/-!;3<!
,*+-01.-! 738-<B! ! R3++10! ;6-0! 70*./+! :-.-<*/-! /)-! ,*0*.4-! 3;! /)-! .--2-2! ,*+-01.-!
738-<A! *.2! 53<-! 70*./+! /6<.! 3.! *+! /)-! 2*9! +/*</+! :3-+! 3.! /3! 5--/! 1.4<-*+1.:!
2-5*.2B!!d*/6<*0!:*+!:-.-<*/13.A!3<!435,6+/13.!/6<,1.-+!P>CQA!1+!6+-2!/3!5--/!7-*S!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

N!E3+/!3;!/)-!F73.+3<!b*4S:<36.2!8*+!7<3@12-2!,9!/)-!F*<:-./!H!I6.29!8-,+1/-B!
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2-5*.2+!,-4*6+-!/)-!:-.-<*/3<+!4*.!/6<.!3.!K614S09B!!C)1+!"#$%!1+!:31.:!/3!033S!*/!
/)<--!/97-+!3;!<-.-8*,0-!738-<!:-.-<*/13.!1.!3<2-<!/3!<-70*4-!('=!3;!/)-!+/*.2*<2!
:-.-<*/13.!7<3;10-B!!

F30*<!C)-<5*0!-.-<:9!1+!*!/-4).303:9!/)*/!)*<.-++-+!/)-!)-*/!;<35!+6.01:)/!/3!
:-.-<*/-! -0-4/<141/9B! I38! *.2! 5-2165! /-57-<*/6<-+! 4*.?/! ,-! 6+-2! /3! -;;141-./09!
43.@-</!/)-!)-*/!/3!-0-4/<141/9A!+3!/)-!+6.01:)/!1+!43.4-./<*/-2!6+1.:!51<<3<+!/3!,<1.:!
/)-! /-57-<*/6<-! /3! &W'^Y''e>B! C)-! )-*/! 1+! :-.-<*009! 43.@-</-2! 1./3! -0-4/<141/9! ,9!
5*S1.:! +/-*5! *.2! 6+1.:! *! 43.@-./13.*0! /6<,1.-! :-.-<*/3<B! %.-! ,-.-;1/! 3;! +30*<!
/)-<5*0!-.-<:9!3@-<!7)3/3@30/*14!+30*<!-.-<:9!P2-+4<1,-2!,-038Q!1+!/)*/!)-*/!4*.!,-!
+/3<-2!53<-!-;;141-./09!/)*.!-0-4/<141/9!4*.B!F30*<!/)-<5*0!70*./+!)*@-!/)-!37/13.!3;!
+/3<1.:!)-*/!26<1.:!+6.01:)/!)36<+!*.2!6+1.:! /)*/!)-*/! 0*/-<! /3!:-.-<*/-!-0-4/<141/9!
26<1.:!3@-<4*+/!2*9+!3<!.1:)//15-!)36<+B!!

#)3/3@30/*14!+30*<!-.-<:9! 1+!*! /-4).303:9!/)*/!6+-+! /)-!7)3/3.+! ;<35!01:)/! /3!
-J41/-!-0-4/<3.+!1.!*!+-5143.264/3<!P*053+/!*08*9+!+10143.QB!C)-<-!1+!3.-!73+1/1@-09!
4)*<:-2!0*9-<!*.2!3.-!.-:*/1@-09!4)*<:-2!0*9-<!3;!+-5143.264/3<+!1.!*!#f!4-00A!*.2!
8)-.!-J73+-2! /3! 01:)/!*!@30/*:-! 1+!4<-*/-2!,-/8--.!/)-! /83B! !a.01S-!+30*<! /)-<5*0!
-.-<:9!4300-4/3<+A!1.4<-*+1.:!/)-!)-*/!3;!/)-!+30*<!4-00+!2-4<-*+-+!/)-!-;;141-.49g!*.9!
/-57-<*/6<-! *,3@-! <335! /-57-<*/6<-! :-.-<*009! <-264-+! /)-! 7-<;3<5*.4-! 3;! #f!
4-00+B!

]1.2!-.-<:9!1+!7<3264-2!,9!/*S1.:!/)-!S1.-/14!-.-<:9!1;!/)-!81.2!*.2!6+1.:!1/!
/3!/6<.!*!/6<,1.-!/3!:-.-<*/-!-0-4/<141/9B!!

%.-! 3;! /)-! 0*<:-+/! 7<3,0-5+! 81/)! *0/-<.*/1@-! -.-<:9! 1+! /)*/! 1/! 1+! .3.^
21+7*/4)*,0-A! 5-*.1.:! /)*/! 738-<! 1+! 3.09! *@*10*,0-! 8)-.! /)-! 81.2! 1+! ,0381.:! 3<!
/)-<-! 1+!+6.A!*.2!.3/!-*+109!7<-214/*,0-! ;3<!+)3</! /-<5!37-<*/13.B! !F1.4-! /)-!738-<!
:-.-<*/-2! ,9! 70*./+! )*+! /3! 5*/4)! /)-! 738-<! 2-5*.2! */! /)-! 46<<-./! /15-A! 0*<:-!
*536./+!3;!*0/-<.*/1@-!738-<!4*.!4*6+-!1.+/*,101/9!1.!/)-!738-<!:<12B!

Ethical Considerations 
h6<1.:!*.9!7<3L-4/A! 4-</*1.!-/)14*0!43.+12-<*/13.+!.--2! /3!,-!*22<-++-2B! !R3<!

/)-! 7<3L-4/A! 1/! 1+! 1573</*./! /)*/! /)-! /-*5! *+! *! 4300-4/1@-! 8)30-! 5*1./*1.+! *! )1:)!
+/*.2*<2!3;!1./-:<1/9!*.2!41/-!*00!+36<4-+!6+-2!26<1.:!/)-!<-+-*<4)!*.2!2-+1:.!+/*:-+B!!
#<13<!83<S!56+/!,-!41/-2!*.2!4<-21/!:1@-.!/3!/)-!3<1:1.*0!*6/)3<+B!

"./-<.*0! -/)14*0! 43.4-<.+! 435-!*,36/!81/)!)3.-+/9! *.2!*4436./*,101/9B! ! T*4)!
/-*5!5-5,-<!1+!<-+73.+1,0-!;3<!7<32641.:!K6*01/9!5*/-<1*0!/)*/!1+!.3/!3;;-.+1@-!*.2!
43./<1,6/-+! /3! /)-! :<-*/-<! :332! 3;! /)-! /-*5B! ! D221/13.*009A! +0*.2-<36+! 3<! )6</;60!
4355-./+!3<!*4/13.+!/38*<2+!3/)-<!/-*5!5-5,-<+!8100!.3/!,-!/30-<*/-2B!

C)-!/-*5!+)3602!*0+3!5*S-!+6<-!/)*/!-J/-<.*0!43.4-<.+!*<-!5-/A!*.2!/)*/!*/!.3!
731./!+)3602!/)-!/-*5!*//-57/!/3!)6</!3/)-<!"#$%+!3<!2*5*:-!/)-!<-76/*/13.!3;!*.9!
:<367!3<!1.21@126*0B!
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Work Breakdown Structure 

Major Tasks 
".! 3<2-<! /3! *4)1-@-! 36<! -J7-4/-2! <-+60/+A! /)-! 7<3L-4/! 8100! <-K61<-! /)-!

43570-/13.!3;!5*.9!/*+S+!/3!0-*2!/3!36<!;1.*0!<-+306/13.B!R1<+/A!8-!56+/!*.*09O-!*.2!
2-/-<51.-!/)-!-0-4/<14*0!<-K61<-5-./+!;3<!/)-!>1/9!3;!>)14*:3g!/)-.!2-;1.-!/)-!('=!3;!
/)1+! 2-5*.2! /3! 5--/! ;3<! /)-! <-.-8*,0-! 73</;3013! +/*.2*<2B! ! C)1+! 8100! <-K61<-!
-@*06*/13.!3;!-0-4/<14*0!2-5*.2!3.!*.!)36<09A!2*109A!*.2!9-*<09!,*+1+!/3!43570-/-09!
6.2-<+/*.2! /)-! 03*2! 7<3;10-+B! ! F1510*<09! 8-! 56+/! -@*06*/-! /)-! +30*<! *.2! 81.2!
43.21/13.+!3.! *.!)36<09A! 2*109A! *.2!9-*<09!,*+1+! /3! *446<*/-09!2-/-<51.-!)38!8-00!
4015*/-!43.21/13.+!8100!7<3@12-!+36<4-+!3;!-.-<:9!7<3264/13.!:1@-.!36<!03*2!7<3;10-+B!!

]-!8100!*0+3!.--2!/3!4*0460*/-!*.2!*.*09O-!/)-!7-<;3<5*.4-!*.2!21+/<1,6/13.!3;!
81.2! /6<,1.-+A! +30*<! #f! 4-00+! *.2! +30*<! /)-<5*0! 70*./+A! *.2! 435,6+/13.! /6<,1.-!
,*4S67!+67709!+9+/-5+B!d-J/A!8-!8100!-+/15*/-! /<*.+51++13.!21+/*.4-+! ;<35!738-<!
+36<4-+! /3! -.2! 6+-<+! *.2! /)-! *++341*/-2! 738-<! 03++-+! 26-! /3! /)1+! /<*.+51++13.!
21+/*.4-B!!C3!*.*09O-!/)-!-43.3514+!3;!36<!+9+/-5!8-!8100!4*0460*/-!/)-!/3/*0!+9+/-5!
43+/+A! 1.40621.:! 43+/+! 3;! 81.2! /6<,1.-+A! +30*<! 7<3264/13.! +9+/-5+A! ,*4S^67!
435,6+/13.! /6<,1.-+A! 0*.2! <-K61<-5-./+A! 5*1./-.*.4-A! /<*.+51++13.! 01.-+! *.2!
5-/)32+A! -/4B! !%6<! ;1.*0!5*L3<! /*+S!8100!,-! /3! 4*0460*/-! /)-!\VS])!3;!36<! +9+/-5?+!
738-<! 7<3264/13.! *.2! 4357*<-! 81/)! 46<<-./! <*/-+B! ! ]-! 5*9! *0+3! -@*06*/-! /)-!
<-264-2!4*<,3.!213J12-!-51++13.+!*:*1.+/!/32*9?+!46<<-./!<*/-+B!

!
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Team Structure 

!

!
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Timeline 
!
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Expected Results 

b9! /)-! -.2! 3;! /)-! +-5-+/-<! 36<! *15! 1+! /3! 2-@-037! *! )973/)-/14*0!532-0! /)*/!
<-70*4-+! >)14*:3?+! N''=! .3.^<-.-8*,0-! -.-<:9! 43.+657/13.! /3! Z'=! .3.^
<-.-8*,0-! *.2! ('=! <-.-8*,0-B! %6<! -.2! 7<3264/! 83602! ,-! *! 7<-+-./*/13.! *.2!
<-73</! -J70*1.1.:! 36<! -@*06*/13.B! ]-! 8100! 7<-+-./! 36<! 83<S! */! "#$%! 2*9! /3! *.!
*621-.4-! -J7-<1-.4-2! *.2! 1./-<-+/-2! 1.! /)-! -.-<:9! +-4/3<B!]1.2! *.2! +30*<! 738-<!
8100! ,-! 36<!5*L3<! ;346+! 1.! /)-! <-.-8*,0-! -.-<:9A!81/)! 435,6+/13.! /6<,1.-+! ,-1.:!
,*4S67!+9+/-5+B!!C)-!532-0!83602!+7-41;9!/)-!7-<4-./*:-!3;!81.2!*.2!7-<4-./*:-!3;!
+30*<!43./<1,6/13.+A!034*/13.A!*.2!/-4).303:9A!*03.:!81/)!*00!3;!36<!*++657/13.+B!]-!
*0+3!1./-.2!/3!;1.2!/)-!\VS])!3;!/)-!7<3264/13.!*.2!4357*<-!1/!81/)!/32*9?+!<*/-B!!

!"#$%& &

$-+-*<4)! h*/*!4300-4/-2!.-4-++*<9!;3<!/)-!7<3L-4/!

D.*09+1+! h*/*!83602!,-!*.*09O-2!*.2!1./-<7<-/-2B!!
D++657/13.+!83602!,-!2-;1.-2!

#<-^h-+1:.!*.2!h-+1:.! D.!1./-<7<-/*,0-!83<S1.:!532-0!5--/1.:!36<!:3*0+!

#<-+-./*/13.! #<-+-./1.:!*00!2-01@-<*,0-+!

!

C3!*4)1-@-!36<!:3*0!8-!51:)/!@1+1/!738-<!70*./+A!81.2!R*<5+A!+30*<!;1-02+A!*.2!
034*0! 738-<! 4357*.1-+! ;3<! ;1<+/)*.2! S.380-2:-! *.2! 4300-4/13.! 3;! 2*/*B! C)-!
/-4).303:14*0! S.38)38! 8100! ,-! *4K61<-2! ;<35! 21;;-<-./! 4*+-! +/621-+! *.2!
76,014*/13.+!/)*/!5*9!,-!;36.2!3.!/)-!"./-<.-/!3<!1.!L36<.*0+B!!

D! +/629! 3;! /)1+! +3</! 8100! )*@-! 1/+! +-/! 3;! 4)*00-.:-+B! D+! 2*/*! 4300-4/13.! 1+! *.!
1573</*./! 7)*+-! 1.! 36<! 7<3L-4/A! ;1.21.:! 0-:1/15*/-! *.2! @-<1;1*,0-! +36<4-+! 1+! *!
4)*00-.:-B! C)1+! 1+! *! /83! +-5-+/-<! "#$%! *.2! 23465-./1.:! *.2! 7*++1.:! 3.! 36<!
<-+-*<4)! /3! /)-! .-J/! /-*5! 1+! @-<9! 1573</*./! *+7-4/! /3! 1/B!]-! 70*.! /3! 2-+1:.*/-! *!
:<367!+7-41;14*009!/3!23465-./!*.2!+3</!2*/*B!D.3/)-<!7<3,0-5!8-!51:)/!;*4-!8100!,-!
43556.14*/1.:! 81/)1.! /)-! @*<136+! +6,^/-*5+! *.2! 433<21.*/1.:! -@-./+B! E*.*:1.:!
/15-!-;;141-./09!*.2!*2)-<1.:!/3!/)-!_*.//!4)*</!*<-!*0+3!1573</*./!1++6-+B!!
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Project Budget 

!

Team Roles 

Agenda Maker:  Ray Ballard 
D.! *:-.2*! 1+! *.! 1573</*./! 5--/1.:! /330! /)*/! 1.4<-*+-+! -;;141-.49! *.2! 1+!

-++-./1*0! /3! 36/01.1.:! *! 70*.! /3! *4435701+)! /)-! /-*5?+! 5--/1.:! 3,L-4/1@-P+QB! ! C)-!
D:-.2*!E*S-<!5*S-+!+64)!*!70*.!*.2!21+/<1,6/-+!4371-+!/3!/-*5!5-5,-<+!/3!-.+6<-!
-@-<93.-!S.38+!/)-!76<73+-!3;!/)-!5--/1.:A!*.2!/)-!36/01.-!/3!*4435701+)!/)-!:3*0B!

Time Keeper:  Sarah Crites 
C)-!C15-!i--7-<!/<*4S+!/)-!7<3:<-++!3;!/)-!5--/1.:!*:*1.+/!/)-!*:-.2*!36/01.-!

*.2!-.436<*:-+!/)-!/-*5!0-*2-<!/3!S--7!/)-!5--/1.:!:31.:B!

Minute Taker:  Sarah Crites 
! D.! 1573</*./! 5--/1.:! /330! /)*/! 43.;1<5+! 8)*/! )*77-.-2! */! *! 5--/1.:! ;3<!

*,+-./! 5-5,-<+A! *+! 8-00! *+! <-+/*/-+! *.9! 2-41+13.+! /)*/! 8-<-! 5*2-B! ! C)-! E1.6/-!
C*S-<!8100!73+/!36/01.-2!51.6/-+!1.!1_<367+B!

Transition Manager:  Brent Frey 
! ".! *! 43./1.61.:! "#$%A! 1/! 1+! 4<1/14*0! /)*/! *00! 2-41+13.+A! 4300-4/-2! 2*/*A!

*++657/13.+A!21+43@-<1-+A!4357014*/13.+A!*.2!3/)-<!-@-./+!*<-!/*,60*/-2!*.2!70*4-2!
1.!*.!-*+109!6.2-<+/332! ;3<5*/! ;3<! /)-!.-J/!+-5-+/-<!3;! /)-! "#$%B! !]1/)36/!+64)!*!
5*.*:-<!;3<!/)-!/-*5A!1/!1+!73++1,0-!/)*/!/)-!.-J/!"#$%!/-*5!83602!,-!43.;6+-2A!51++!
1.;3<5*/13.A! 3<! 5*S-! 1.43<<-4/! 43.406+13.+! *,36/! /)-! 7<-@136+! /-*5?+! 2-41+13.+B!!
C)-! C<*.+1/13.! E*.*:-<! 8100! 70*9! *.! 1573</*./! <30-! 1.! ;3<560*/1.:! /)-! 7<3L-4/!
<-73</A! *+! 8-00! *+! 4300-4/1.:! 3/)-<! 1.;3<5*/13.V*++657/13.+! ;3<! /)-! /<*.+1/13.!
23465-./+B!

 

!"#$%&'()%*+,-./0%123-45,-%65,7

!"#$ %#&'()*+,- .,&"

/()-+-0 1##234560#-78& 9:;<;;

.%=& /(#&#-"8+,-5.%=&>5%8"85#?'@8-0#5",5-#?"50(,A* 9B;<;;

1)-75C8($5D)&)" 9;<EEF$)3#5?5:G:5$)3#&5?5H5'8(& 9IE;<;;

J,A(-83&5K5/AL3)'8+,-& M#&#8('@56'+N)+#& 9B;;<;;

1#L)-8(5M#0)&"(8+,- M#&#8('@56'+N)+#& 9B;;<;;

!"#$%&"'()*"+$"$

%,$8)-5M#0)&"(8+,- B5O#8(5M#0)&"(8+,- 9B;<;;

P,&+-0 QRS&)"#5@,&+-05,T578"8L8&#58-75U#L&)"# 9:;<;;

,"-.+$&/01.+$

1)-75VA(L)-# %#$,-&"(8+,-5VA(L)-# 9E;;<;;

W,38(5/8-#3 :5%#$,-&"(8+,-5W,38(5/8-#3&5X/D5K5V@#($83Y 9BE;<;;

!"#$%& '()*+,-,,

234"'56**7%"$

8/09"7'()*"+$"$

,0&0':44"$$
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iGroups Moderator:  Urszula Zajkowska 
! C)-!1_<367+!E32-<*/3<!8100!S--7!/<*4S!3;!/15-+)--/!+/*/6+!;3<!5-5,-<+!*.2!

-.+6<-!/)*/!*00!;10-+A!-5*10+A!7)3/3+A!*.2!3/)-<!23465-./+!*<-!7<37-<09!3<:*.1O-2B!

!

Yagoob Alsharief 

4th Year EE 773.629.2209 yalshar1@iit.edu 

"#$%&%$'()! *+,-#.+/0! +1! 21#+,%3'+-4! ! "! #$%&! '$(&)! *+,&! -.$**&*! /)! 0+1&2! *3*'&,! $)$.3*/*4! ! 5.*+6! "! #$%&!

*+,&!&70&2/&)-&!1/'#!*+,&!-+,08'&2!*+9'1$2&!'#$'!$2&!8*&:!/)!$)$.3;/)<!0+1&2!*3*'&,*6!*8-#!

$*6!=+1&2!1+2.:!$):!=>>?@4!!

5-6! 7#16)-$.-8*9%))0! +1! :-&-)1;4! ! "! $/,! '+! /,02+%&!,3! 2&*&$2-#! *(/..*! 1#/.&! 1+2(/)<! +)! +)&! +9! '#&!

-#$..&)</)<!02+A.&,*!/)!2&$.!1+2.:4!B&*/:&!'#$'6!"!1$)'!'+!/,02+%&!,3!*(/..*! /)!1+2(/)<!1/'#/)!$!

'&$,4!

<&-,())! =>;-?+(+%1#0! @31'+! +/-! A,1B-?+4! ! 1+2(/)<! +)! '#/*! 02+C&-'! 1/..! 02+%/:&! 8*! 1/'#! $! -#$)-&! '+!

8):&2*'$):! *+,&! +9! '#&! -8''/)<! &:<&! '&-#)+.+</&*! /)! 0+1&2! <&)&2$'/)<4! "! #+0&! $..! '#&! '&$,!

,&,A&2*!1/..!9/):!1$3*!'+!-+)'2/A8'&!'+!'#&!02+C&-'!$):!A&)&9/'!92+,!/'!$*!1&..!2&<$2:.&**!+9!'#&/2!

,$C+2*!

Ray Ballard 

4th Year ChE 312.519.8930 rayballard@gmail.com 

"#$%&%$'()! *+,-#.+/0! +1! 21#+,%3'+-4! ! D+,,8)/-$'/+)6! E2<$)/;$'/+)6! F&$:&2*#/06! G&$,! H&%&.+0,&)'6!

I):&2*'$):/)<!'#&!J&&:*!$):!D#$2$-'&2/*'/-*!+9!'#&!K2+806!D#&,/-$.!@)</)&&2/)<!A$-(<2+8):!

5-6!7#16)-$.-8*9%))0! +1!:-&-)1;4! !I*&! .&$:&2*#/0!*(/..*!+)!$! '&-#)/-$.!02+C&-'6!$):!1#&)!-$..&:!80+)6!

-+,,8)/-$'&!-#&,/-$.!&)</)&&2/)<!&70&2'/*&!'+!0&+0.&!+9!:/99&2&)'!A$-(<2+8):*4!

<&-,())!=>;-?+(+%1#0!@31'+! +/-!A,1B-?+4! !K++:!<2+80!-+#&*/+)6!&)'#8*/$*,6!$):! /)'&2&*'! /)!-+,0.&'/)<!

'#&!.$2<&!)8,A&2!+9!:/99/-8.'!'$*(*4!!L&!#$%&!$!<++:!'&$,!'#$'!-$)!:+!C8*'!'#$'4!

Sarah Crites 

4th Year EE 210.259.6350 scrites@iit.edu 

"#$%&%$'()! *+,-#.+/0! +1! 21#+,%3'+-4! ! "):/%/:8$.! >'2&)<'#*! '+! D+)'2/A8'&M! ! >+,&! ()+1.&:<&! +9! 0+1&2!

*3*'&,*N!&70&2/&)-&!#&.0/)<!-++2:/)$'&?-+,,8)/-$'&!"=OE!'&$,!$-'/%/'/&*N!+2<$)/;&:N!1/../)<!'+!

:+!1#$'&%&2!C+A*!)&&:!'+!A&!:+)&!'+!-+,0.&'&!'#&!02+C&-'!

5-6! 7#16)-$.-8*9%))0! +1! :-&-)1;4! ! "P,! .++(/)<! 9+21$2:! '+! .&$2)/)<! ,+2&! $A+8'! '#&! 9/&.:! +9! 0+1&2!

&)</)&&2/)<6!&*0&-/$..3!'#&!98'82&!+9!2&)&1$A.&!&)&2<3N!"!#+0&!'+!/,02+%&!,3!2&$.Q1+2.:!02+A.&,!

*+.%/)<!*(/..*N!$):!"!1$)'!'+!<&'!<++:!)+)Q-.$**1+2(!&70&2/&)-&!'#$'!1/..!#&.0!,&!$9'&2!-+..&<&4! !

<&-,())!=>;-?+(+%1#0!@31'+!+/-!A,1B-?+4!!"!'#/)(!'#$'6!1+2(/)<!+)!'#/*!02+C&-'6!1&P..!$..!&):!80!.&$2)/)<!$!

.+'! $A+8'! 0+1&2! *3*'&,*! /)! <&)&2$.! $):!1/):! $):! *+.$2! 0+1&2! *0&-/9/-$..34! ! "! '#/)(! /'!1/..! A&! $!

<++:! +00+2'8)/'3! '+! '$-(.&! 2&$.Q1+2.:! 0+1&2! '2$)*,/**/+)! 02+A.&,*6! $):! '+! .&$2)! $A+8'! '#&!

A8*/)&**?&-+)+,/-*!*/:&!+9!02+C&-'*!./(&!'#/*4!

Daniel Drecoll 

5th Year ARCH 630.781.2750 ddrecoll@iit.edu 

"#$%&%$'()! *+,-#.+/0! +1! 21#+,%3'+-4! !R3! &70&2/&)-&! $'! ""G! /)! '#&! D+..&<&! +9! 52-#/'&-'82&! #$%&! /)-.8:&:!

,8-#!*'8:36!2&*&$2-#6!$):!:&*/<)!1/'#!*8*'$/)$A.&!'&-#)+.+</&*!$):!02$-'/-&*4!>0&-/9/-$..3!/)!'#&!
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$2&$!+9!2&:&*/<)/)<!'#&!D#/-$<+!&.&-'2/-!<2/:!$):!02+:8-'/+)!*3*'&,*4!R3!'2$/)/)<!#&2&!#$*!$.*+!

'$8<#'!,&!#+1!'+!$002+$-#!02+A.&,*!92+,!$..!$)<.&*!$):!/)'&<2$'&!,$)3!/:&$*!/)'+!+)&!-+#&*/%&!

*+.8'/+)4!!

5-6! 7#16)-$.-8*9%))0! +1! :-&-)1;4! ! G&$,! 1+2(! $):! .&$:&2*#/0! $2&! *(/..*! "! #+0&! '+! :&%&.+0&! 982'#&2!

'#2+8<#! '#/*! 02+C&-'4! "S,! %&23! /)'&2&*'&:! /)! 982'#&2! :&%&.+0/)<! ,3! ()+1.&:<&! +9! D#/-$<+! $):!
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