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Introduction

B Requirements of the prompt action to
environmental change

Managers need to know in a timely manner the quantitative and economical
effect of the company’s correspondence to environmental change.

B LP Applications for Process Industries

Good tool for case study, business model for enterprise. But, technical
knowledge is required for creation of LP model, and creation/change takes time.

-determining the best balance of quantity with the global optimal view
-model including volume and money

-solving problems with complicated selection and tradeoff

Business planning is restricted to a specialist.
-Large-scale and complicated formulization takes time.



PurEose “

To aid decision-making suitable for
environmental change,

we offer the planning simulation platform
where everyone can understand and a share.

B Visual modeling process
Simulation which does not need special knowledge
—Reducing the planning of LT by information share and joint work
B Flexible modeling
According to the purpose, the model design is flexible
—Correspondence in change of various environment is possible
B GUI in Excel
Simple and smooth operation
—Practical connectivity with business system is high
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Function Outline

H \What is an LP Visual Model?

Manual input Manual input
Excel Excel
Process Flow » Table Data TO d raW PrOCeSS FIOW
R +
LP Model
Crea?ioﬁ I npUt Table Data
LP Model File Conversion File «Fu nCtIOH FIOW))

MDLP model is automatically created

L] v
Optimization | from process flow and table data
Solver |/ @O0ptimization by Solver

@ To display the activity

‘ 1
Solution File |
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Input Table Data .,
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Mathematical model(1)

Objective function
max 2 Price * Product
— 2 COST purchase * Material
— 2 COST operation * Production
— 2 COST storage * Stock
— 2 COST transportation * Transportation
Subject to
Box Output = A * Box Input for all Box
Lower Bounds <= Box Output <= UpperBounds for all Box
Lower Bounds <= Box Input <= UpperBounds for all Box

= A : Input/Output Balance data



Mathematical model 2)

‘Sell” Table

Product Sell
T LPG MN&P GASO KERD BFUEL | GFUEL
price A i g 3.5 a 15
Lowwer
1 {Upper
1 ’
Buy Table
CirudeQil By
T cost Lower Upper
CR1 45
CR2 ]
1[Balance | GR3 k]
1 ?
Separator  Table
Topper Separator
T CR1 CR2 CR3 Lower |pper
TLPG o3 noz 1]
THAR n1a 025 013
3 0oz Q.05 noz2
TEERD 02z n3 nz
RC1 054
RCZ 0.3a
Balance F{GEJ Q.65
Cionztrain Capacity 1 1 1 1000
il HFLUEL nmz nmz nmz
cost 0.4 0.4 04
Lowver 400 100 100
1 |lpper 400 200

Objective function

7.1*LPG + 6*NAP + 9*GASO + 8.5*KERO + 8*BFUEL + 7.5*CFUEL
—4.5*CR1 —5.0*CR1 —5.5*CR1

—0.4*CR1 —0.4*CR1 —0.4*CR1

Subject to

<Balance expression>

TLPG =  0.03*CR1 + 0.02*CR2

TNAP = 0.19*CR1 + 0.25*CR2 + 0.13*CR3
SwW = 0.02*CR1 + 0.05*CR2 + 0.02*CR3
TKERO = 0.22*CR1 + 0.30*CR2 + 0.20*CR3
RC1 = 0.54*CR1

RC2 = 0.38*CR2

RC3 = 0.65*CR3
<Bounds>

400 <= CR1

100 <= CR2 <= 400
100 <= CR2 <= 200
<Capacity constrain>
CR1 + CR2 + CR3 <= 1000



LP file and Conversion file

RES _inix
FrAIEY REE EINO T ANTH FrAIEY REE EINO FTOA ANTH
Maximize = K000028, PLAT_PLPG_TOPLPG_1 2
+ 7.TR00000T + BX000002 + 9X000003 + &.5X000004 + 2X000005 + 7.5X000006 A000006, BLF_CFUEL_Product _1
- 0.5X000023 - 0.8X000027 - 0X000030 - 0X000029 000029, PLAT_BGASD MIXGE_1
- 496000007 - 5.4X000008 - 5.9%00000% {00018, $C7_HFUEL Topper_1
Subject To 000007, Crudei [_CR1_Topper_1
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=3: 0.02¥000007 + 0.055000008 + 0.024000009 - ¥000012 =0 A000009, Crude0i |_CRI_Topper_1
sd: 0.22¥000007 + 0.3X000008 + 0.2%000009 - 000013 = 0 H000030, TOPHE_ENAP_MIXGE 1
she 0.54X000007 + 0X000008 + 0x000009 - X000014 = 0 - H000031, TOPSH_SK_TOPMB_1
=B 0000007 + 0.38X000008 + 0x000009 - ¥00001% = 0 H000020, BLF_HFUEL_C7_1
=7 0000007 + 0X000008 + 0.65X000009 - X000016 = 0 H000032, TOPSH_SK_TOPNBZ_1
=8 1X000007 + 14000008 + 1X000009 - &000017 =0 AD00027, #C7_HFUEL_PLAT_T
=9 0.07H000007 + 0.077%000008 + 00175000009 - ¥000018 = 0 000010, Topper_TLPG_TOPLFG_1
=10 ¥000079 + ¥O0O0*N - ¥O00018 - ¥0000*1 - ¥0nnne?* = YOOON2e #rF HEIE [IWITE 1

s11: TR000023 - -
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513: 1HUUUUE4_(\UUUUU\J LG LAl R LT LT L LY LT Dr) LG LAl T LT LT L L LT D) SLTTIILT a TIPS O T T
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s14: THOO0024__X000005 + 1¥000074__X000008 + TX000075__%¥000006 + H#000024 , TOPWBEZ _KERD_BLF_1

THOONODTE__®O0000g - ¥0000og = 0 H000013, Topper_TKERO_TOPHBZ_1

=152 TH000024__X000020 + 1x000074__%000020 + 1x000015__%000020 + #000002, TOPME_MNAP_P raduct _

TH0O0016__¥000020 - ¥000020 = 0 #000025, YIS

s1G: ¥O000z24 - XO00024__¥00000% - ¥000024__ 000006 - 000014, Topper_RC1_BLF_1

¥000024__¥00o0zn = 0 X000003, MIXG_GASD_Product_1

17 KOONOT4 - ¥O0007T4__X¥00000% - XO00074__X000006 - ooonze, S

#000074__¥000020 = 0 X000015, Topper_RC2_BLF_1

=18: H000015 - ¥000015__¥00000% - 000015000006 - ¥000004 , UNIF_KERD_Product _

#000015__¥000020 = 0 #¥000027, TOPHE PHAP PLAT 1

El%;ﬁQUUP,lQH;AEUQUWB—KUUUU% - X000016_x000006 - matches all lines on process flow _
LP file - and internal variables -
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Network Model
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Conclusion

This tool is the planning simulation platform
Good understanding for anyone

B The burden by speciality is mitigated by automating LP modeling
portion

B According to the purpose, a model design is flexible
M Scenario creations and change of simulations are easy

B The time that decision-making takes in a speedy simulation
environment is shortened significantly



Thank you, for your attention!
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