o 0 0 00

o

==

—
XFA
o

o

Al

0
— T

ORI, ASE

— =)

| Of
Jz ™A

el

07 .12 .13
Final term Presentation



N

Contents

B Problem
B Verbal Statement
Definition of each terms

B Design Variables

B Objective Function

B Design Constraints
B Solution by GRG (by Excel)
B Solution by SQP & Patternsearch (by Matlab)

B Summary
B Comparing with current Design

Hanyang University

B References

2008/8/11



) AN
- Problem
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J

the Power Transmission Pole Problem
30km EHA Of== QU= s&8M & MAFE= = A

Saile &84 0 1MW

S=5e 82 0 22.9kV

AME Mz @ A2 (=25 70MPa) [II=:PVC-5mm|
222 JFHE © 1.72x10°[Q-m]

2|2 SHE A= '165[ﬂm/m'K]

SISO (HE ois8ds o = 3T.TA/mmxrx
7£-|/\—| i|/\ C|-D:| I—l 60m

519 I—la:lA/\ItH : 1%

HAIZE =0] : 10m m
512 XEH : 1/10
512 HA : H/5

1O3mm
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_ Verbal Statement
e SHES EE U dAF=2 S 2Aae)
&2 HE FA(E, 21F), UII=2 2= FA
A 24 2 IS 24 SAIU D
« Ml M&0 Ter 2 8ste =8
= &% I??_FEE LI=0 oA = &z =8
= H A2t & A 2H9 2HA |
= . ———
h
H
I L I A 4
2008/8/11 B 4 ] Hanyang University



B Fe QS

Iil»m"”lln

Definition of Terms

g =9.81m/s°

J

=4

Mool ©HIF C, =7R4/Kg 2ol oty Cue =239/kg
&MAlZz=o] )} C, =2,000319/ 7Y

Telo LT pue=8920kg/m® W= LUE p,. =1400kg/m’
Ot Jt 2 & A 282 A2 D = 30km = 30,000m t
=2l = t = 5mm = 0.005m

MAF=2 =0 H=10m  &&==2] Ji== N [H]

&
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- Design Variables

- EFMH L HAZFE 2 2N
- 842 = N
- SHHE2| geometry
= Cylinder
= @& r, 20| S
= d&H20I2 FEs Al HAZ EF HS
= MO=F210] Z2HE L = L0 ol S
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~ Design Constraints
+XolEs2 2= AHOI=2 222 E m UM AHOI=E LHE(E
Of =EHAHZE H2, mUlAM HOI= aﬂJPXIQI =& NHel hE =8
e s2ot A2t 2ot ot=LAH=E KN AloteE =22 mAl
HAL & BHE &L
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Design Constraints

e Mechanical Constraints
" S wl® WL
VA=VB=W _WL W
2 8h 8n
V2
T =VH2+V2 =H 1+ = Hy1+16n’
o o] [
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~ Design Constraints

VI =1IMW

e Electrical Constraints
P=

10°mm
X T

|, =37.7TA/mmx
in V 3
Sx(N-1)

R=1.72x10°[Q-m]x
A\Nlre

Ioss 6 1MW} O4W
= 60mm* £6.0x10 Ef
10 Hanyang University
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or

9.81
8920
1400
F000
2000000
2000
30000
0,005

10

2

0,021

95, 45235822
1164,981035
95, 23808524
316

0 O0BE2E281

240127656 71

FO000000
2120731007
9920,960086
9.94119E-05

0,021

2
0,005625281
2

316

-~ GRG by Excel Solver

J

!ﬂliEﬂEﬂE]EEEIlllllllllllllllIIIIIIIIIIIIIIIIIIII!EEB

SE 9@ (50819 (5]
MY ZH O HMEM @ HLHN O B =)
2S HiE 4(B)
$C$12.9CH17.9CH18 36
Izt Z2A(U)
IS %
e | Coe (e
3C326 <= $E$26 v SHD ==
Solution
<= 70000000
>= 43,67 Ao JH4= 31671
<= 10000
>= 0,00006 Mol MAEZ  2m
= 0.1
= 2 Mol HEX|E  5.6mm
B 0
- 0 Z amze] 8 4XTiY
- 2
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Answer Report

W””}H“l il

J

-
25 A (x4zh
I e At Hel 2 A&k gt
FCHE19 HAH H= 1022154635 240127667
ZHe HiE A
] Al Hel gk KT
FCE12 HEISF R 0.5 2
FCE1T HHAT P N 200 316
$CP18 MM BEXE ¢ 0,01 0005625281
| B 77
I 0|2 T, P L
FCE22 gl 0000000 $C$22<:$E$22| ot= | ]
FCEOE g4 9 04119E-08 $CH2E>=3E$2E EZXH OFE 3 94119E-0R
F$CE24 g3 Q920 960086 FCE24<=3EF21 H&E&H 0Or= 79 03991364
F$CE25 g2 212 07531007 $CHE253=3E$23 224 0= 162, 4031007
$CE2E gk 0.021 $CE26<=3E$26 = F= 0.079
FCEET 0B 2 $C$2T{=$E$2Ti of= l [
F$CE2E8 a7 000525221 $CHE28-=3EF2s E=4 OFE 0005625281
FCE30 0o 316 PCHE30>=3E$30 EFZH O 314
$CE29 gB o FCELO-=3E$20 HESH OHE =
FCE1T MM o= N 316 $CE17=T == oFZ= ]
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- Scenario Report

W,

2 2 2 2 2 2 2 2
316,236386 316 316 316 316 316 316 316
0008603111 0.005603111  0.065603111  0,030603111  0.002176503  0,008074782 0005808486 0006729523

]
9300739119 9386007756 10020776000 6243394168 1159437984 $72335567.3 9504194348

F2|erE h=0.5, N=200, r=0.01 =% &}A /

-

A4S Iteration B 278 o] =25
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Scenario Report

28,88821435
74
10,00453217

W,

30,40564663
74
10,00453217
B 9706TE+14

38, 79726468
74
10,0045321/
h 9744RE+14

10
10
10,00453217
h 98284E+14

10,000017
B.0369E+14

h 891hEE+14

22 E h=10 , N=10, r=10 2% &}
H4rety, 7 8 2 e E S£HITH
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- SQP — fmincon by matlab

Lt

*> [w fval exitflag output] = fminconi@myfuf

ZIIX
N=200, r =0.01
h=20.5

Hax Line search Directional First-order
Iter F-count fix) constraint steplength derivative optimality Procedure

0 4 4. 15402%6+008  3.162e+009 Infeasible start point 24 87 2.50447e+008  2.384e+010 1 1.13e+007  5.85+008
1 7 4.15402e+008 3. 167e+009 2 _p Ble+008 3. 9Be+008 25 91 2.67417e+008 1.058e+010 1 1.Te+007 9.18e+008
2 10 4.15402e+008 3. 162e+003 2 -2.B1es008  3.98e+008 Hessian not updated s: gg ggsgggzggg gggjzggg : g:g:ggg ;?iz:ggg
3 13 4,15402e+008  3.162e+009 2 -2.61e+008 3.96e+002 Hess?an not updated o8 103 3.0ES09e-00E 6 934e+008 1 CClesdl7 2 GEesO0S
4 16 4,15402e+008 3. 162e+009 2 -2.61e+008 3.596e+0058 Hessian not updated o9 |07 4.FA002e+008 5. 5240+ 008 h 7 e 07 T
5 19 4,15402e+008 3. 162e+009 2 -2.61e+005 3.596e+0058 Hessian not updated a0 111 5.60761e+008 | .536e+008 1 | .05e+008 |.0le+009
5} 22 4,15402e+008 3. 162e+009 2 -2.B1e+008 3.96e+0058 Hessian not updated 3 115 B.90026e+008  5.5094e+007 I 1 1. 21e+005 7. 45e+009
7 25 4.15402e+008 3. 162=+003 2 -2.61e+008 3.96e+008 Hessian nat updated a2 119 7.03427e+008 1 .369e+007 1 1 .03e+008 1. 75e+010
B 28 4. 15402e+008 3. 162=+009 2 -Z2.6Ble+008 3.96e+008 Hessian not updated 33 123 8.40654e+008  1.506e+006 1 4. 72+007 9, 72e+009
9 31 4.16402e+008 3. 162e+009 2 -2.6le+005 3.98e+008 Hessian not updated 34 127 8.47264e+008  2.357e+004 1 6.61e+006 4.8%e+008
10 34 4,165402:+008  3.162e+009 2 -2.61e+008 3.98e+005 Hessian not updated 35 131 8.4737e+003 5.974 1 1.07e+005  3.86e~005
" 37 4.15402¢+008  3.162e+009 2 -2.6le+008  3.96e+008 Hessian not updated 36 135 8.4737e+008  2.23%e-007 1 271 5.97
12 40 4.15402e+008  3.1622+009 2 -2.6les005  3.98e+0058 Hessian not updated 97 138 8.475%+008  1.4%e-008 L 9.1e-007 0.0188 Hessian wodified twice
13 43 4.1540%+008 3. 162e+009 2 _2.Ble+008 3.96e+008 Hessian not updated Optimization terminated: magnitude of search direction less than Z+options.TolX
14 46 4,15402e+008 3, 1622+009 2 -2.61e+008  3.06e+00B Hessian not updated "9 Meinum constraint wiolation is less than options.TalCon.
16 51 4.11068e+008  5.439+009 0.5  2.4%+008  1.7e+010 Hessian not updated *C'1%8 ineaualities (to within options TolCon = Te-005):
16 55 2.1830%-+008 1.398e+013 | -1.9%:008  3.06e+009 fower upper - inealin '”E”TU"‘ "
17 59 2.18409+008 6.991e+012 1 1. 06e+005 9. 28e+007 5
18 63 2.19399:+008 3.097Ve+012 1 9, 9e+005 1.31e+007 5
19 67 2.20894:+008  1.377e+012 1 1.5e+006 5. 88e+007
20 T 2.23137e+008  6.118e+011 1 2. 24e+006 9, 38e+007
21 o 2.26501e+008  2.719e+011 1 3. 36e+006 1.48e+003
2e 79 2.31546:+008  1.208e+011 1 5.04e+006 2.35e+008
23 83 2.3911e+008 5.368e+010 1 7. 66e+006 3.Me+008

2008/8/11 15 Hanyang University
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SQP — fmincon by matlab

—r

fodl i)

H =
I
316. 2364 0. 0056 2. 0000
_ Solution
fval =
3. 4T3Te+008 SPSECIPT S 3417}
exitflag = %EjﬂEjszl Eifjclégé 5.6 [fT]fT]]
4 -
MMo| x{ &2 2 [m]
output = %— —?-,_-IXHEHI 89-! 4700'3._"'?'._"
iterations: 37
funcCount - 139
lssteplength: 1
stepsize: 5, 2728e-013
algorithm: "medium-scale: S0P, Quasi-Mewton, |ine-search’
3. 1872e-006
16 Hanyang University

firstorderopt:

message -

2008/8/11
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B [HTfuaI exitflag output] = fminconf@my f

P

18, 2364

fyal =

8.473?9+DDB

gxitflag =

4

output =

iterations:

tuncCount

lesteplength:

stepsize

algorithm:

firstorderopt
nessage

2008/8/11

0. 0056

2. 0000

103

T 36T

1

: 4,8359-010

o 3. 1872e-006
: [1%142 charl

- SQP — Another Initial Point

1L 0L 0. (2 0 0], (], Geycon, opt iong)

ZJIX
N=10, r =10

‘medium—scale: S0P, Guasi-Newton, line-search’

Solution ol Zuot =Y
HMalze| 4 3417}

Hue| B[ & 5.6 [mm]

Huo| XA 2 [m]

Z x| 2| 821 4700942

17 Hanyang University
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*> [u fwal exitflag output] = patternsearch(@my f

=J| Xl
N=200, r =0.01
B )
h=20.5 '
3 5453 |.365520+01 1 0
4 7053 1.51008e+010 0
S 5384 3.07863+009  9.984e-007
6 10225 1.03334e+009 le-005
7 11392 §.5011de+008 le-005
8 12360 &, 47398e+008 1e~005

Optimization terminated: norm of the step is less than

1e-006
0. 001
1e-005
1e-007
1e—009
le—011
le-013
le-015
2, 22e-016

MeshSize

. [200 0.01 0.5], )

Me

Increase
Increase
Increase
Increase
Increase
Increase
Increase
Increase

and constraints wviolation is less that aptions.TaolCon.

2008/8/11

- Patternsearch by matlab

],[],[],[] [].@mycon, options)

Lower
Bound

penalty
penalty
penalty
penalty
penalty
penalty
penalty

2, 22045e-016
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Patternsearch by matlab
fminconit <

H LD
6. 2600 0, 0055 2, 0000
Solution
fwal =
MAZ=o| 7H 7
MMl HIX|E 5.6 [mm]
exitflag =
; Mol HEY 2 [m]
= X =H]| 8 47000+
output =
function: Bmyfun
‘nonlinearconstr’
"gpzpositivebasisZn’
19 Hanyang University

problemtype:
pol Imethod:
searchmethod: []
iterations: 8
12360

funccount :

2008/8/11
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Patternsearch
- — Another Initial point

vV ZI)#=N=10,r=10,h=102=2 & [{

*» (% fwal exitflag output] = patternsearchi@myfun, (10 10 10],[].0].[].[].[2 O O], [].@mycon, opt ions)

W o=

323, 5088 0, 0056 £, 0000

fwal =

3. 6154e+003

exitflag =

4

autput =

function:
problemtype:
pollnethod:
searchmethod:
iterations:
funccount :

2008/8/11

Oy fun

‘nonl inearconstr’
"gpspositivebasisZn’
[l

8

12933

Solution HA= i EctE
Hal=o| 7= 32371
HdM el X[ & 5.6 [mm]
Mool XA 2 [m]
& x| =H| 89 47002+
20 Hanyang University
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File Help

Genetic Algorithm

Problem Setup and Results
Fitness function: @rnyfun
Murnber of wariables: | 3

Constraints:

Linear inequalities: ] b=
Linear equalities: T beq =
Bounds: Lowear = | [200] Upper =

Monlinear constraint function: | @mycon

] s
[ Best individual [] Distance

[] Genealogy [1Range
[1 Score diversity [1Scares [ Selection

Plots
Plaot interval:
[] Best fitness

[ Expectation

[] Stapping [] Max constraint
[ Custarn function:

Run solwer
[ Use random states fram prewious run

Current generation: i

Status and results:

Solution =80l &S
MAIFO| 7%= 1999174
Mol HEX| = 1.681 [mm]
Mol XA 0.45 [m]

= x| 2H| 422 20502+

Clear Status
~

G4 terminated,
Fitness function value: 4, 2205828360943634E10

Cintirmizatinn tarrninatad' otall tirma lirmit avecadad

F %

Final point:
1 2 3
19991, 82886 |0.01681 |0, 45063 |

2008/8/11

Genetic Algorithm
&
Simulated Anealing

NE=—;

Hanyang University
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~ Comparing with current Design

e Active constraints : 8 &0 Z2l=
ME HE
> EX0| JI& =25 AE A

e &K £ A0l HloHA JP:'OI 2ol 2
(HAI=O =2 UHE =2)
—> Hof OIOP@% 31 st7| = Fﬂxlﬂ

Rlef ME AE ]
6|-I|E'I- EP—.-Q}E Ol_él_} XM 0| x—l =10

- B0 U2 SHE ANA

—> G0 ojot e 2ok JES| AE

—> S7H0|| i A S 1151 M=

2008/8/11
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~ Questions and Answers

bl '””

Please,

Don’t hesitate to ask anything

about my Presentation!
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