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Sep 1. Express the problem in terms of a set of linear equations giving the Objective
Function and Constraints. Add Slacks to get equalities.

Sep 2. Pick an Initial Feasible Solution. This gives you the Basic Variables (Non Zero
Variables). The other variables are zero and are the Non Basic Variables.

Sep 3. Use Linear Algebra to express the Basic Variables in terms of the Non Basic
Variables.

Sep 4. Subdtitute these values into the Objective Function to express the Objective
Function in terms of the Non basic Variables.

Sep 5. Inspect the Objective Function and find the term with the largest positive
coefficient.

Sep 6. Inspect the constraint rows and determine which row allows you to bring in the
above term by the largest amount. This determines which variables should leave
the solution.

Sep 7. Recalculate the Objective Function. If there are positive coefficients return to
Step 5.

Sep 8. If there are no positive coefficients you have an optimal solution.

PP 2 Rl ey 3] Simplex Method w21k
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Problem 1 : EXAMPLE OF INVESTMENT MODEL

A man has $1,000 to invest. He has chosen to invest al of his money in some combination

of municipal bonds, preferred stock, and common stock; for each, there are two candidates

making atotal of 6 activities. The following table shows the yields and the symbols for the

amount to be in invested in each of the six possible activities.

Type: Bonds Bonds Preferred | Preferred | Common | Common
Yield 3% 3Y2% 4% 41/2% 5% 51/2%
Symbol Bl B2 P1 P2 C1 Cc2

After consultation with his financial advisers, the investor decided upon the following

restrictions on his investment policy: at least $400 must be invested in bonds;, no more
than $350 must be invested in preferred stock; and no more than $350 should be invested

in common stock.

Based on the information given how should he invest his money?

Using Simplex M ethod to solve the problem

Sep 1.
Define the problem.

Maximize
0.03B1+0.035B2+0.04P1+0.045P2+0.05C1+0.055C2 = Z
Subject to:
Bl +B2 +P1 +P2 +C1 +C2 = 1000
Bl +B2 > 400
P1 +P2 < 350

Add Slacks to get equalities
B1+3.5B2 + 4P1+4.5P2 + 5C1+5.5C2
Bl +B2 +P1 +P2 +Cl +C2

10
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Bl +B2 -s1 = 400 )
PL +P2 +S2 =350 3)
Cl +C2 +S3 = 350 (4)

Sep 2.
Pick any basic solution:  B2=400, P1=350, C2=250, S3=100

The other variables are zero and are the Non Basic Variables.

Sep 3.
Rearrange equations to express solution in terms of the non-basic variables:

B2=400-B1 +S1 from (2)
P1= 350 - P2 -2 from (3)
PL +P2 +Cl1 +C2 +S1 =600 (2-2)
Cl +C2 +3S1 -S2 =250 (1-2-3)
C2=250 -C1 -S1 +32
S1 -2 -S3 =100 (1-2-3-9)
S3=100 +S1 -S2
Sep 4.

Substitute these calculated values in the objective function:

100Z = 3B1 +3.5(400-B1) +4(350-P2-S2) +4.5P2 +5C1+5.5(250-C1-S1+S2)

Gives:

Z =41.75 -0.005B1 +0.005P2 -0.005C1 -0.02S1 +0.01552

B2 =400 -B1 +S1

P1 =350 -P2 -S2
C2 =250 -C1 -1 +S2
S3 =100 +S1 -S2
Sep 5.

Inspect the Objective Function and find the term with the largest positive coefficient.

1



Now we find candidates are P2 and S2. S2 is most profitable and should leave the

solution.

Sep 6.

Because S3 limits, so we substitute in the last equation

S3=100 +S1 -2
=100 +S1 -S3
Sep 7.

Recal culate the Objective Function.
Z =43.25-0.005B1 +0.005P2 -0.005C1 -0.005S1 —0.015S3

B2 =400 -B1 +S1

P1 =250 - P2 -S1 +S3

C2=350 -C1 -S3

S2 =100 +S1 -S3

Now the candidateis P2

P2 =250 -P1 -S1 +S3

Z =44.50-0.005B1 -0.005P1 -0.005C1 - 0.01S1 - 0.01S3

B2 =400 -B1 +S1

P2 =250 -P1 -S1 +S3
C2 =350 -C1 -S3

S2 =100 +S1 -S3

The solution is optimal.

Problem 2 : EXAMPLE OF MANUFACTURING MODEL

A manufacturer can make hex nuts, screws and bolts. Each pound of hex nuts requires four

man-hours of labor and one hour of lathe time. Each pound of screws requires two

man-hours and one hour of grinder time. Each pound of bolts requires two man-hours of

labor, one hour of lathe time and three hours of grinder time. The manufacturer makes $3

profit on each pound of hex nuts, $2 on each pound of screws, and $2.50 on each pound of

12



bolts; he can sell al he can make of each. How much pounds of each product should he

make for maximum profit, and what is the profit?

The manufacturer produces other items, but he has decided that for the hex nuts, screws,
and bolts he can allow twelve man-hours, two lathe-hours and four grinder-hours each day.
1. What isthe penalty for making Bolts?

2. If you make a pound of bolts, what will the Objective Function be?

3. How would the profit be affected if another man-hour of labor were made available?

Using Simplex Method to solve the problem

Define the problem

Maximize 3H +2S +2.5B =Z

Subject to:

man-hrs 4H +2S5+2B < 12

lathe-hrs 1H +1B < 2

grinder-hrs 1S+3B < 4

Add Slacks to get equalities

Maximize
3H +2S+ 2.5B =Z

Subject to
4H + 2S5 + 2B + sm =12
1H + 1B +4d =2

1S + 3B + 9 =4

Pick any basic solution:  sm=400, d =350, sg=250,
Then Z=0

The other variables are zero and are the Non Basic Variables.

Rearrange equations to express solution in terms of the non-basic variables and substitute

these calculated values in the objective function

13



Z= 0 + 3H + 25 +25B
sm= 12 - 44 - 2S5 - 2B

d= 2 - 1H - 1B
sg= 4 - 1S - 3B
Iteration 1
g = 2-1H-1B
H = 2-1B-d
sm = 12-4H-2S-2B
sm = 12-4(2-B-d)-2S- 2B
sm = 4-25+2B+4d
sy = 4-1S3B
Z = 0+3(2-B-d)+2S+2.5B
Z = 6+25-05B-34
Solution table
Basis Activity d Screws Bolts
Profit = $6 -$3.00 -$2.00 -$0.50
sm= 4 +4 -2 +2
Hex nuts = -1 -1
sg= 4 -1 -3
Iteration 2
Basis Activity d sm Bolts
Profit = $10 +$1.00 -$1.00 +$1.50
Screws = 2 +2 -1/2 +1
Hex nuts = 2 +1 -1
sg= 2 -2 +1/2 -4

14




Iteration 3

Basis Activity s sm sg
Profit = $10.75 +3$0.25 -$0.8125 -$0.375
Screws = 25 +1.5 -0.375 -0.25
Hex nuts = 15 -0.5 -0.125 +0.25
Bolts= 0.5 -0.5 +0.125 -0.25
Iteration 4
Basis Activity Bolts sm sy
Profit = $11.00 -$0.50 -$0.75 -$0.50
Screws = 4 -3 -1
Hex nuts = 1 +1 -0.25 +0.5
s = 1 -2 +0.25 -0.5

Ans. 1. [l Iteration 4 iz B 41 FJ" Screws= 4 pounds + Hex nuts=1 pounds Eﬁ g
s puds g il $11.00 - JF"I’ 4 & Bolts Eﬁ > e [REUEH] -

Ans. 2. ’ér[ Bolts— 1 & & 1 pound E?j R ﬁﬂﬁjﬂi’%ﬁf ' H' e f Screws= 1 pounds
Hex nuts=1 pounds > f& U3t $7.5 -

Ans. 3. ’é[ man-hour 37— 7 Eﬂ]f % o RS - R ?L['IFEE:*JEI U AN IR R $11.75 -

34 2007 = ZPR S
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PAIE G ~ B TR R IR [T SRR M B i B RLAETH T I S o g
ST F*}T?J%”BIT%“ NS
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Calonial Pipeline Company

PRODUCT CODES - SUMMARY

Produd
W
A EF0 - E7 Oclane
¥ BF0 - 0% Owdame
E RECR - &7 Octene afier blending with 5 7% denatwed fiie) Eshanol
F RHOR - X7 Octene after blending with 0% denpsiuged fugl Efmal
L] EBHE - 93 Octane aller Mendmg with 57% denabeed fuel Ethannl
H RBOE - 93 Cutand after béndmg with 170%% denatured fuxl Elbamal
I Gaasnlime Rlendsiocks
[T Ceeveanonal - 27 Delane
5 AnlaptaBipmengham CBOHE - 87 Octane oficr Blombng with 10% dosstured fuel Ethanol
T AnlamaFimmmgham CROE - 93 Octane alf blosding with 10% denstured Suel Ethanol
v Conventional . 93 Dwlane
w AtlantaBirmngham Conventional - 87 Octanc
X AlnmaBimengham Comvenniona - 93 Oerane
51-58 Kerdsene
50 Destillate Blendsiock - Mol Diyed by Codomial
] 1kires Laver Salfr Dhesel
*[Hi Vlies Lenw Sulfin Dicsc] «SRLW (pal dycd by Colonial)
M-8 Fuel Chl, Diese| Fuei, Miliwry 0FM - Mot Dyed by Colonial
e Dasiillste Hlendstock - Mol Dyed by Colooial
=28 Fucl (nl, Dhesel Fueel - Drved by Calocas!
=0 [hstillate Blemdsiock < Dved by Colominl
i Tromsmes,
“Dencies Change Apnil DN
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Colonial Pipeline Company

FRODUCT CODES - GASOLINE

[escnplion

EBEL - 87 Ckfane

Fegion 1 VOC-conolled, |, F=<0xypen wi%== 27
Begiom I VOC-goniralled, 1. P=<nxypei w1 biec= 27
PL3 gt RY'P, | 7=y pen wil %pc= 2.7

125 pai RVE, | 7=<onvpen wi%c=27

15.0 ps RV, | F=<0nvgen wi. =17

BIG-90 Chclame

Regron | VO contralled, 1 T=<oygen wa %= 77
Region 2 VOO -contiollad, | T=-onygen wi %= 2 7
TS psa BT, | T=<oxygen wil %= 2.7

13.5 psi RAVP, 1 T=<caygen we %= 1.7

V5.0 psi RVP, | T=<ixypom w1 3%<= 2.7

BRI -HT I i S P e alii i 1

Region | VO controdled BBOB for Mending with 5 7% denatured fel ethancl
Begion 2 ViR contrellad RAOHE for blending with 2 ™5 desalueed el ethanol
115 psi BVE BB for blesding with 5 ™% denatured fuel ethanal

155 psi RWF RBOR dor hlesding wath 5 7% denstured ozl ethanal

1540 e BYF BRI for blemedling wedd 5 7% dinatunad Facl cthamal

= BT petane & wj fiasz| ethsas]
Fegsom | WO conrolled REWNME [ blmdimg with 1194 denatured fued ethanol
Fegeom 2 WO controlled RE M for blnding with 1194 denatured fuel ethanal
T0% pas RV REBOB for blendimg, with. 1096 desansrad fiic] ohanoe]
135 pas RV RBOB For blending, with. 10%6 demaiurad fucl efanol
150 psi RV RBOB B blending, with 10#a demaiural fuc] efiano]

: ing w " i i
Region | VOO controlled RBOB far Hending with 5 ™ denanred fuel ethanod
Repion 2 VO controlled RROB for Mending with & ™4 domiured fiuel eshanol
115 i BYF RBOEE [or blending wath 2 7% denatuel Foel ethanal
13,5 i BYF PBOE [or blending wath £ 7% denstured Gacl ethanal
150 pmi EY'F RE(HE liv hlending wash * 7% denstured fael cthancod

L. Delivery of certzn prodects may be hmited by (ecibiies
2 Bew prosdoct specalicstions fin dstailed bransfer document information.

*Denobes Changs

Apal 2004
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Colonial Pipeline Company

PRODUCT CODES - GASOLINE

H:mun | '-"iJ'C'u-:-i'-:Iul RDEI'B J'urﬂmdma '-'r|1h m‘H dmurmﬂ fzel etbanal
Reghm 2 VO commrolled KOE for ending with 1054 dénatured ! colanal
ELS pei BEWF RECH it lilmiding with | (%4 denabered heel sthaanl
L35 psi RVE RPCH for blenading with 10% denaturcd fiecl cthanal
L5.0 psi BV BECHR far beeiiding with 1P domaturcd hoel edanol

Al -
Law Chtane (Detanc Hr8477 -37)
Regular (53 Oclase REMT <R7)
Mid-grode (K7« Octnme R=k2 <03)
Fresnin (Octane B=+hl2 =93)

T p HVP
7.H ps BNT
90 e RVF
115 pu RVP
134 pal BVF
150 psi HVF

Atk Birmungham CEE - 87 oogne sfer blendag witl) 1906 dess sl ) gtianol

50 pm BVE
&8 i RVP
10 i VP
12.5 i RVE
14.5 =i RVP
160 i BVP

Atlsiahinrsogham CHOR - 93 oot aftor blanding with 0% denssged fuc! clhano

A0 psi RVP
8.8 psi RV
1410 pd RV
12.5 pa RVP
14 5 pi RVP
140 psi RV

1, Dekvery of cerlem priosdmts may be limnied by oealites
2 Fee product gpecfications G deisked imnafor document infoemation.

*Dencios Change

Apnll 2004

20

4




Colonial Pipeline Company

FPRODMCT CODES - GASDLINE

Fimgikde  Segregaind
Product Proahuci
Crdes L[ Leezsniption
Wi i il psi RV
i I 14 i RVP
Ve w il psi VP
v e VL% paa VP
Wi a 13.4 psi RVE
WA L1 154 psz R¥F

N iomal Gasofing = 57 Ociage
Wi il 8 gl BT
wi I TR p=a EVF
Wi W 2.0 pai EVF
W1 w 115 pei RATY
W4 4w 135 ped RVE
WA Ew 150 g RV
ot} ox
Hl [ T4 pa RVEF
x? I S0 pai BV
o] ax 125 pai RV
ot 1x 135 pai BN
X3 1 150 psi BV
Hintes;

1, Dalivery of sertan proshicss mary b limied by Facglines
I Baie peeibia it oo, i dhetaibed wansler Jucemesn indoame Eon

*Denales Change April 2009
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Colonial Fipeline Company

FROIMCT CONES - MISTILLATE

Beenplen

Lllirs Lo gy K iguemni
IMira L Saller Feosene

Karnsese
Miimany Je JT-3

Avianiom Kefosine
Avatkm Kenosome

" Anuation KerosemedE - |

Buonled Avilion Kensene

Soviainom Kerndepe

Milicary Jed JP-H

[Chstillare Blendstack - Mot Dyved by Colomial

Tlisa . ‘clonia
Ul Lars Sullur Dhesel Fusel
Ll Loee Sulfur Thesel -HELM

Pl £3ik, Dicze] Fncla, Milicary IEM =Nt Dved by G
Drved Heating Oil - BN prpmw - [mirahachar Osly

Ulpdyed, Dhstillate Fuel & Expon Oaly - 2000 ppmeat sul fus
Lavw Dived, Law Sulfur KELM Diese] Fucd - 5040 ppanwd sulfur
Uinchyed Laow Sadfir Diescl Fuel « 500 provm sul fur

Usedyed Low Seller Flighway Dese] el - 420 ppmwn sl
Lo D, High Sasl fiee MEE S Dioesed Fucl - SO0 ganwl sul fur
Unadivcdd WELM Dhese] Fuel - 420 ppmaw sulfur

Larw Tyeed Hesting Oill = 200} ppasnat sulfs

Ul Miltlary Dresol Fuel Manne

Dstillate Blendstock - Lowe Trped unlee wareed Dy 1A

]
=

Iryied HRLM [hesel Fugl - 420 ppomas sul b

Diyed Lo Sulfir NRLM {esel Fuel - 54 ppniw! salfar
rpod Lo Sulfur Ueesel Fuel - 320 pponsa sulfu

Tryed Hagh Sulfir WRLM [resef Fusl - 5000 ppovet sulfur
Dhyed Hemtmg Uil - HHHF ppmowt sl fur

[ismlime Blendiock

Dhisitllate = Conventional s e
sl Bl - YOO Contrellsd
[nenllete  BFG - Mo V0OC Comtralled
Chshilale  BAOB - VOO Conigclled
Dushllebe  REBOD - Hew YO Comirallad

I Deelivery of centain prodascts may be lomied by Gailinges
2 See podes specifications for desssled eansfe dicwment miormation

*Denoles Change

April 2005
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Colonial Pipeline Company

FHOMHNTT SFECIFI A THInS
LR INIEX

Produd Speahalions

This peliam comta i speciliwalinns lor prodcts thal are hasllid on a segregaled and fungible
{cumunof=siream| basis. A “fangible hach® @ defined 25 a hatch of pewnleum prosoer Fiswiung canmars
establshed spevificmions thm may be comannighed wigh other quastites of peonlenm posdis meeting
The saree specifications. A “segrcpaed batch™ v dolimed 2= o hatck of peirsleum prodie) being the
prepeny of &single dipper and meeling carmer's ssioblished speciflestions.

Delvvery of Batches mary be limited by fecilitics
For gasoline product codes the order of the leuer snd number desipneies whether the peesdac 1

fungible or segregated, Gasalms product codos that begin with 8 lemer are fangible and with a number are
sepregmied

Seciinn

kN | HE

£ Adatitiue R oimmemis Fesizuolions:

ia A grades { 1-5] - §7 octans reformuiaid gasoling

34 D grades { 1-8] - 93 octang eeliemilaled gasoline

3.5 E grades ¢ 1-51- RBCHE B oclime aler blending with $ ™4 desasared fue] eikanal
b E grodes ¢ 1-5] - RBCH 87 golans after Blending with |0 0% denatuod fued ethanal
37 ] grades { 1-5) < RBOB 83 ocisne afier blandomg with 5. 7% desabared Fued sthagol
iR H eradkes (1=57 = RROD 9% octane afler Sending with [0.0% desatured fsel ethanal
X0 L e i 1-4) - prsoline blendsiocks

3,10 &} gmdes (IR0 - 87 gotee pon-ey peneknd eorventsosal gasolme

EN] L grades (050 - CBOB BT aczane after blending with 10.0% denatured (i) ¢thaswal
1.1z T mades (0=5) = CTOYR 93 actane after Blawling with | 0% denamred |l eThass]
1.3 W grsdes (19 - 03 plme non-omygenaed conventions| pasaline

114 ar prackag (-5 - 87 oclane non-oxvgenebed low sulfur convontimal pesoline

KAL) X grades (05 - 05 netane non-onygenasied low galfor comeenshona] pasaline
*Dierales Changs Apnl 2iHE
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Colonial Pipeline Company

FRONUCT SFEC [FICATIONS
R IHDEX
Puadiet Spenfications
Sl
14 Geade 51 = Fumgdtla Ultrs Low Seifor K roscm
LN Cgndin 51 - Fumgisle milisy JP-5
11K Cigade 37 - Segregated avisfion kooosons
314 (ade 54 « Fungpdhie vnsion Eemosene
1.2 Cirndy 35 - Fungebis wvintion Erroecns 1-F,
3.21 Cirte 38 - Fungitde honded aviatim ke
qur Caucde 57 - Segrepated aviation besosene - 500 gposa olfe
32 (e 58 - Fungible mubtary JP-R
M Timds 59 - Segrepsted uoedved distllale blemsdsiock
3.5 Camde 61 - Fungibie uliea ow asifer diesed Rzl
R Cirnce 61 = Rispererd e ol e
*317 iirade &6 « Fungible (hra Low Sotfur Dicee] -MRLM dmod dyed by Caloneal |5 ppmsa sulfer
128 Grade 70 — Fungible dyed heating ol - Fur Intrakarbor sarveements aaly
M Gyl T = Segreganad high sulfur disiillae Fsel r egpon omly - 2000 proawsen subfur
1M Carade T1 = Segregnted Low Dreed, Low Sulfur WELM Dicsc] Pacl « 50680 ppmws salfur
311 Cirede 71 = Segregeed undyed low salfin dicsc] fod - 500 ppmwa selfe
312 Gamde T4 - Fungibile undhyed bow salfiir highusry dicsel Fazl - 420 ppaswd sulfer
133 Cads TS5 - Segregmmed low dyad high sulfim KERMIL desel fiel « S0 ppawst sulifuc
314 Cirace M - Fungible undyed HREML diise| Pl - £18 ppinna il fis
113 Umde 77 = Fungihle low dyed heating ol - BEH) promwt sl foe
E% Chrnds TF - Segrepaned milinary marine diesel foel
1ar Cimnde ™0 . Segragwied dislilabe blemlanck - o dyid unbee waived By O A
ERE: ke Kl - Fungible dped WHML diese] fust - 420 ppmaa sulfie
18 Chnde B7 - Sepreguted Dved Low Selfur MELM Diesel Fuel < 300 pomwt sulfur
40 Girade B4 - Fungible dyed kow osbfar digae] fiel - 420 pperoat subfie
3Al muﬁ-wummﬂhummm.mmfml-mmmmﬁr
ERE) Cirmce: B - R pved for fume wse
143 Cirade BE - Fungible dyed heating el - 20600 pranw satfur
T4 Grade BY - Sogrogated dishlllc bHendstock
has Chraddes: L35 - Tranamis

Eor complee lismg of all product eodes, el o mdnvidusd presdineg spee oo

*Denales Change Mgl PR

24



Colonial Pipeline Company
PROMAT APECTMTCATNS
ADDITIVE REQUIREMENTS RESTRICT IONS

33 Colonial wall permil oaly the fypes snd comecnirations of additives detiled below: all ather types and conceniratons or
addilives wre peohibiied

321 Lium Inhibitors and Metal Deactivatoey
Cissnline shipmests may, bt are fed rogeired o, contain the dollowing:

M, N'di-secondany buty] para-phesylensdiamine . Wiisalicylidene-|, 2 propanedmmine
H. Wi {lethyl--meshylpestyl} pars-phenylesedismise 2. ti-distenmeary baryl 4 sscihy] phenal
M, W'di-mopropsd-pars-phenylenedamine i-Buly| para-aimsncphessd

M, Nbas{1, d-diamethylpentyl-p-phesylenedinmine 146 « tritertiary buryiphosol
Ointho-terisey butviphensl 2 4-dismethy|-6-tertiary-butyIphenal

2 d-di-tertiary butylpicnal 2 Baetinry burylphenc

Nosecondary butyl. N pheny|-pars-phesylenediamine Mioved peopylated s bty biod phesals
Bueylated ethyLmethy] ssd dimetiod phensls 24,6 wi-isopregndpbanal

1.2 Comossen [rkdbiteds

All producis shipped on Colosial Fiuﬁnu.m:hmmimnhlpﬂﬂul.ﬁ.vhﬁulzmﬁm.mqud 10 MSET & R
level of corrosion probection price h.rlhi'p'u_mmHiﬂ}uﬁlnrwiﬂlﬂw.ﬂlwrﬂtlmimhrﬂi‘
n-:l'Eﬂ:lq.-h!!‘inﬂm-ﬁmm"WhMHﬂML?I—MJ,TﬂMWdM Properiss aff

e wameince s L : .

5 3403, 5406, BCSR24A, EC
AEY, BOI0G, RQION. 30102, BOp G,
A0 1104, =] 11 1]
DCl-d, DRCT-6A, D0, 248, 281 3732 4410
D130 TS0 1, 7510
O Umecerr, Unicor J, Unsceor PL
B014, 8307
MCCH001
C-605

In sfdfitsen i3 the above sidinves, de fodierwing may be wsed in dissel fucks and fisel el mansported by Colunial:
Thupant AFA:1, Inncepec DMA 4, Malen L5 T o

313 St Dissipator Additives (Condwtiviey Improvess)

Product shapments may, but sre not required 10, coniss stitie dissipator additive{SDA). The only spprened ST for uss on
Colonial Pipeline is Innospec Saadis® 430, SDA is prohibited from all wvistion kevosine grades (grades 51, 53, 34, 53 56, 57 and
5%, The ongin mmnmmtmuiuun!'mﬁﬂisﬂ.thpl,-iﬁnﬁmn-umliuu;.-ln-udhmﬁfm s
2IFCHET ) by ASTM D26,

shipmeat. Use of these additives is axpectsd 10 be short fems @ reanonabde irea Jevels Adl other pddizives ans probibaed. Use of
:hnu-ddiliwludhduﬂ}-hi':ndufmlﬁuuu{hnﬂrm Codonsal reserves the right 1o demy shipment of produ

32135 ﬂﬂﬂﬂ?ﬂ'ﬂ:ﬂm.u_iddilh“

Produzt may oaly contain sthyloms vimd sceise capolymer hased Ehﬂirdpﬂ'fﬂﬂm:iﬁhimnd}l“m_&
#ppeoval from Colonisl prior 1o shipmese Rse of these additives is expeeted 1o be shoet 1erms al ressonshls trens devels, Colonial
rgsorves Lhe right |ud¢ﬂyﬂi|!—mﬂpmiu|mﬂlh:iu;chuuurﬂmmdq:|mmdﬁﬁ1u

25



Colonial Pipeline Company

PRI O BPECTFIC AThNs
ADDITIVE REGUIREMENTSRESTRICTIONS

12 & Cetane beprover Addnes

Praduss may anly contam 1-etyl bewd nifrvde of T-batyl perodide bised cctane unprotecs addie only upon sdvamo
agpiotad from Colonisl geier toslipeenl, Use of thesr additives o= expected 10 be shor tzrm o rensnnsbile mear levels
Colomal neserves the rsght wdeny shipment of prodict costaining et improser sdditives.

327 Prodibaicd &ddinves
As siicd in Seotion 3.2 above, Celonial anby permity cenain rypes sl concenmutions of additives and all other fpes and
consetratinty af addibves ane probinbed.  Probavited additives incbude, bol are nod bimeted ta, the Eallraing

T utneity addriives P Fucl Injooin PR sddieses Fiusdacnr]
Indake Wialve: Difenjent Additives Additivee centminmg Phesphons Marker Salhem Y ellow 1234

12§ Addmivs Decamestaton Requeremenis
If preseat, the fype wied coscemtoation of appreed widins sl be cheasly indeatod on Comiidicale of Amalyas Addiive

trval rales are acvepiable fior coneeniration reporting. Carver sy reguest review of valtime recsacilistion data to verify
mclua] ' cal palcs

“Denoies Chargs Aprl JiHE
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Colonial Pipeline Company

RN

anests Freveous lasues of b Grades

P i T SPECTFHCATIONS

SPECIFICATHING FOR BT OCTANE INDEX REFORMULATED GASOLINE

ALL A GRADE REQUIREMENTS (SEGREGATED ANT FUNCIBLE}

AETM Ted Tz Baenully
i} Method Py, Maximum Hule
Beneome | voltsl [WER ] (0]
Octare RO [R5 Baaert
MO TaxTue iz B
(E+hipT i
Advaralics feolis)y D769, DA%, GUANF I See Mow) =) 2
F 200 ivalis) (#E53 &[] i
E30 el Bl T [ELx]
=Clefins {vol®) i 24
Sulfer {pprwil D26k 80 1
Uiy ges Contoml. wcighl Y DA509 CaC-0FI [ See Mow) 12
Cirades ATAT AT A4 AS TAZA LA AA B0 T 27
LA AT TH ] (AR 3
Ciraden
A1 A {Wooe VO Controlled) R
Ad A [Bon- VU Cantanlied) 135
A% A (Mone YR Congmllied) (B
Wi Controlled Repisenenly
{Crndes ADAZIAZA, vnly)
BV {pea DEiel Hepunt 1
Emgesions Ferfirmanacs Bedochions ]
g 1 (Carades A0 LAY [k gen
220 fovelet 16 I‘PH'-I:I-I-I.!.": 18]
TP
Delrery: -15.0%
Rewion 2 Cipedes A2 TA) iy
=FT 4% deyeles 16 throngh 18]
=254%
Deliveny: w25 A%
Calor ridyed
Cormosion (8] 3 ks @ E°F 40y T30 i
Eurrmim{.hu:l}hlfi_l‘liﬂ“ﬂ;m] D) = it e A1 ]
Dhactar best Rk Mapalive {sweel) 5
ar
Mircaptan sulfia, wi.% 327 0002
Exipbent Gium mps L0 ml [ES]) Fl
Cirawiie “AF o 60°F [I2ET [FE298, Hepomt
s
*Desnirl 2 Chanae Apl T A Girwde Page 16l 2
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Colonial Pipeline Company

FROM O SFRCIFIC ATIONS
117 SPECIFICA TN FOR 3T OC TANE INDEX REFORMULA TED GASOLINE

Camcelks Previvus Fanes af & Grsles

FUNGIBLE ONLY REQUIREMENTS:

AT Test Tesi Besulis
Pl Progerty Mt Miimum  Menimum Naag
i i sty - es [REFd) 24
Plessphcc i, gms/gel 133231 (il
Mace Cherasinn Thefin] 7 2= Tl T+ ({Origmd
Wolanliry
Trrvestn iy Index 314 Rep Chan
Ersmlleion, “C {°F ) G % Bvap. Tidd
e Lgqued Bt (WL 0 FF @ 20 o

¥ IRA [See Mote )

Drivesahsy 10 wol¥s Hivalta B volSe Esed P1 Wi

Limides Index Max Ain pulax i T ax Min
AlLAL 1200 TN 1547 THIMG 1250 [T Ve B T Y R
A% 123 B 1403 TR 11A240) TRSIAES] 22143 B0(L24)
Ad 124 501313 THITH 125} 1B5(368) 221043 43 0Es)
AS 1300 ] bead THITH LM IRSCMS)  Z2L6W  A1{105)

MY (b pply 0 el snid Segregiedl

Hewrey Wenls oo ol alkifocad o e pres o

Atk ve g st 13/ Tesi el o6 - Tebor i socham 3.3,

Thik i & barie gasebne, ral for sale io e ulheiale £oaiEme.

Any grenline enhibeimg s nilmesive odin mdien peaes o personal bealth hazend will pet be seocped for shpesit

Ay gasilme coniusing Mees e 00350 w1 % of dicyehpenisdione will pet be sccepted 1or sbsprisnt

The relirree metbd willl b baved o3 e chrorsiogeepl ted.

Foor Dhebena snad Biominghem Delivery Only ol A1 asd 14 Grades: Duc i possi b commirgling with Buminghem convenssml
i, fhe prosdedt may ol met the segeirsesis for refonmlale gaenbe e and mest g5 be el 2wy refommuleed
gasnline cavered aiea

Taelivmry st pesulis wrsy vapy by e ssmdler of ASTM repoducibiliy for m gives ool o any bol tokertinns a5 alloeed By size
o EFA rogulabons il e pomi of deliveny

L. Mog ydracarsos Baesdimg companens mre i be prperiod on e cenlSed lsharalicy gepon by rpe and

prercend b Sodaine]. This jroodect is saguinad 0 comtain sliphabe cthess) The me ol eny other 00

hwhrcaibans, vech 25 alelinks. 2 blandmp compoemis = prolubied

3 lr!iu'um-lm:ll‘ruhpﬂﬂil‘nﬂmﬂlﬂ-'ﬁ.m I, Past BOEE. Ahgmalive anmasalie s and seygermes o mehiols,
ASTH 01119 pnd ASTH [ 4B 5 oy be wied sooielang 10 fedard sed siave regulstions.

3 Far previngis hilenidied to mesl EPA of s1ate imgosed summes YOO requirements, ki s be perfonzed

im accembanes wih |h=pm&dﬁﬂdﬁcﬁhﬂli‘uﬂﬁﬂ.hﬂ B,

4. Emissscrn ieductnas must be cabonlaied wsing EPA pudeloes.

5, Meyraptag Sutfur waived if el is megative by Thocior pese,

6. Civergpaser ind Linem imethaols maw b psad oo delermane YO valise, [RE1EE vall be the refere: methad

e iR,

T Reder 1 HPOFR Part 0,195 (dH2). AMemmines sulfir best mihods, ASTS D 5453 and [ 034, may be wed
ncenrdmg 1o fedeml ided @t regulanan:.

“Denodas Change Apri 2o A Grade Pags 2 of 2
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Colonial Pipeline Company

PRODUCT SPECIFICATIONS
LE N SPECIFICATHING FOR 93 MCTANE TNINEX REFORMULATED CASCHLINE
1 Cancels Proviodas lsies of Dn(emdes
ALL DGRADE REQUIREMENT 5 {SEGREGATED AND FUNGIELE}
ASTH Tisi Taza Resulis
et Fruperiy Mot Mammom  Masimum Buok
Eienzens (wol%i) Lt 139
Chclsme R n2ees Rt
MO T2 70 Repaor
RIMT LT U
Aromatia (valiak 576D, DE5M, GUOFID (See Male] &0 4
200 [l %) D& i M
3050 {eal %) [ | 1960
e hn [(ved®s) [RYIEIRY 24
Sublur (ppimws P L T
Cimygen Contel, weighl % D5 4 L S Mald] 1.2
ﬁmdﬂhl,'[lll}!,m,DS,ID,ID_'lD,dﬁ,'iﬁ 1.3 2.7
RWE (i) (20 3
WIFHI=Y
DA {Man-% 00 Cenulbed) [ I
4, A {Man- VO Cenenllad) 135
134,50 (Man- VO Conmolled) 151
WK Centrolled Feguoremests
{Crrmddes T¥1 32,100,210 cnly)
RV i) D519 Frpont 3
Emissions Ferfommmes Reduczions ()
Biegeem 1 itGrades D00, 1D gt
.29 0% (eyrles 15 thoough 17)
&7
Dhekrowny. ST D
Region 2 {Geades D2 205 Ursgatic
17 A% foyeies 14 through 173
2R At
[ehvery: -2
Colar Lindyed
Ceevnaion {Cul 3 hrs §2122°F (S0°C) D00 |
Cogrosion (Ag) § bes (127°F {20°C) D431 4048 Annex Al I
Drocior Lest Inarid Megmlive [swezL) 4
o
Mepempian sullfor, wt % DT G003
Eastent Cinm mgd |00 md DAkl 4
Cimaany "AFL 2t 90°T DZET.IH 29K, Repari
a5
*Derctes Changs Apnl 2HH D Crrade Page & oof 2
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Colonial Pipeline Company

FHOHETECT SPECTRTC AT I0NS
143 SFECIFICATIONS FOR 93 DCTANE [WNHEX REFORMULATED CASDLINE

Cancels Preveoms lvues al B Oindes

FITNGIELE TRNLY REQUIREMENTS:

ASTM Teat Te=t Resultz
Prodicl Promriy Pedethoal Mummwm  Muzimum Hiinde
Clxidaticn stabilsby- mintes 25 40
Fhosphoros, pasigal Ee%i 0
M= Corrinkm Thiin| 720000 o+ [(Deign)
Nodatglite
Cirreabi ity ey el See Uhan
Dvistilbatiom “C (*F) @ % Evep s
“Wapoa/Ligpand Rasio (WA, °C (") @ 10 &

MISHEE {Sae Nota b)

Dnweabiluy 16 wel*s 50 ol o wol End Pr WL

Cins lndex iy i Il Max Mdax ki
Dinz [l TH 54 THLID L2gsm TRITd) 2204 133
JUER: i 110 GO 144) Er T TS T TESIES 230040y SI134)
4,702 a1} A5 s LTI | e TRSI0S)y  2204M  47114)
D580 LRI so{1a) THITE 11330 PESIGET  Z2A4M0 4000

HOTES tapply w Fungible sod Sepregaad)

Fleavy Meials ars pex alkorwed 2o b pressm

Audidainreg pglin deheniy resfrrchions = oofier ke socbaon 1Y

Whas 1 0 hase geenlme, wor o gl 1o e uhisee sonunr

Any gasoline ewhiticing an offensive odos asbion poses 3 persoml ekl bagan w il e be sccrpiad o shipmenm

Ay prssling coalaman g moas thaa 050 wi, %5 of dheve lopemadisse will o be secepred £ shupiment

Thondenix methed wall be based e s pon chenoe s gragh .

Fox Hhabona and Berwingham Delivery Oaly of [ asd 10 Grades Due 1o passibe commangley wilk Bimmgham comeemional
pascline. the prodocs may nod meet ihe peguiremenis for cetfommadaned gasskne and mus 5ol Be iesd inorny refrerral sted pasod e
civired Md.

Diedvvery les resalin may veny by the smaller nf A5TM reprodueibilay fon & given tes ar ey 126 Dlzrmer o sliowed by dsie or
FPA regulabings af the pont of dedisy,

I KWon-hysdreaashon hlending omposewie ane & be reporied an the cemdied lobarminny pepon by T pe and

pereend Uy viclumed Thrs prodes s regered 0 coman sbphaiie ethor(sl. The wo of any ofes s

bydecectone, euck as alochals, gx Hlending comporeis is prolabaied

2 Ralir 5 12 mathask rah lisheed m 88 CTR Cleapeer 1, Pt BRLSE. Abemalive sy s axygsrancs o methods, 49 TR
INIA0% and ASTH D EE]S, may be serd sordideiy i Tederal aed vt cepialainns

% Tor prodoces Blended 40 meer EPA or siaie imposed summer WO tequiremems, s e e performed

10 sdordanss wilh the peoeedures described on 40 CFR, Par B0,

A4 Eremipna raductops e b caloolyied wing EPA guideines.

3 Mencptan Salfo aamed il fusl i negairee by Docioriesy

6. Compaler amd Lincan mecilecds may be wacd 1o determing VL calue. D188 will be the sefence method

V. Roder w40 CFR Pt 50093 (2007 Alemarive volfie v inerhods, A5T0 T 5253 ard T 059, oo e used nenreig o
Eeilera! ard lake feguiamnk

“Cheraies Change Apnl 2K Iy Civaide Page 2 of
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Calonial Pipeling Company

FRODUCT SPECIFICATHING

LN | REFORMULATED REGULAR GARDHLINE BLENISTOCK (RECHE)

Cancels Previois [sies of E gredes

FE BLENDNNG WITH £ 7% DENATURED FUEL ETHANOL

(2% FURITY ) AS DEFINED I ASTM DJ46iG

This BEHE neay s be combined with any other REOB excipt RBOE bavimg the same requirensénl fer

wayEEnale By amd amaem.

AN parsmeiers musd be tmet Mier blonding with demafured fud cihans] onless noted.

ALL E CRADE REQUMREMENTS (SEGRECATED AND FUNGIELE)

AN Test T Hesulis
Benmame (volta) Tk 1.30
Octne KON N9 Report
[ DL [a270a) R20
{R-pdy2 B7.0
Choypin Conlen, wsnghi % D559, CGU-OK [y See Mole) 1,24
Aromatics {voi¥s ) [ETER, [55%F, GO-CFID (5er Moej 50 2
E2i (wila) D o T
MY {wol%) LI Rl (ELF]
B eline (val%) 319 iz
Sulfar (prmt ) 26k2 A 9
M= Comtrolled Baguirements
RV i) oErad 3
Ciragles
E33E (MNon-VOC Conteolied) (FE]
L4 AL {(ManW0OC Controlied) (k%
F5.5E (Mem-%0iC Capipell=d) 150
WO ot lled Heguiremapits
{Grades 121,E20 E2E, iy 2
RV (psd) DElal Lepun i
Enistiens [Maformiss Radacgions (¥a) 4
Region | {{arades ELIE} Linipin
-8 % (el 16 dhrough LR}
1T e
Deelipery e i
Rzgion I {Gmdes 225} Uhapn
«Ji1 A% (cvcles 16 thooagh 15)
-k A
Drelivery: 2T A%
"Denoles Changs April 2009 E Ciende Fage 1 od 3
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Colonial Pipeline Company

PROBUCT SFECIEICATHING
152 REFORAMULATED BECHLAR GASOHLINE BLEXDSTOCK (RIBO6)
FOR BLENDING WITH &M% DENATURED FUEL ETTLANOL,
Cancels Peevions [sswes af E grades 2% FURITY) AS DEFINED IM ASTM DuEs06
FUMNGIBLE ONLY REQUIREMENTS:
ASTM Tes Tesi Besuhs
i) Progerty Method Busgen  Masumum hale
Color Uyl
Carrasion (Ca) 3 hrs (#122°F (50°0) DL I
Corevion [Aghd bes @132 (30°C)  DHE]dA4h Anncy A1 I
[Dhscton wesst [agus2 MeRplive (sweslh 5
£r
Bdorcaptan salfur, wi % I 41ar
Existen Grum s 1080 ml (BEL] ] 4
Cimvity " AP 60°F DR [ 29%, Kepart ?
34052
Crideiron Asbibitv-minutes 1524 ZTdi
Fhusphocoias, pams'zel 23231 EHM
Mace Cogrosion ThA0ET2- 2040 B+ (Origm) 7
Vodatikly
Driveabiliny ndex a4 Fee Char
Cristillatiom, “C (F) @ % Evap. DG
*WaparLagud Betie (VLY °C F) & 30 &
[25 1 2R (5w Moz 6]
Dimveahilny 100 wal% 50wl Gl walts  Esd P WL
Lifades Index M Hm hlax MMax My Min
E1E2 125 T 15H) THIM 121250} (E TR - ST TR T R )Y
k3 b2 ol 1341 THIMN 1 ia{240) IRE{R05) 22043 10124
E4 1220 E5(131) GEI50Y  113I3E) IES(GS) 22044300 47| 16)
k5 12008 LU g fiief | 51F) 102, T35 22 1ga N 414 14053

BATTES (Agply 10 Fusigsisle anid Segregaiedy

Hevy Mok are poi ellresd i be prewm.

Addpive mgumemenisreslnctions - el o seotion 1.3

This 142 base pasoline, nod for wale ts the Wimaly consumer

Ay gescding culubnting an offensive b andid poiss 4 perimal heslth bazasd will sot be accepted fo shapment.

Ay pamcline cotrsining fnose than 850 w1 % aldicyclopenindiene willl me by seoepied for shipment.

Ths relemes meted will b hased on a gas dlwoma ograph 10d.

Dielivery test results mary vary by the smaiber of ASTM moproducibilivy for u grve et or any o soborance i allowed by siee
or EFA segnillions ot the pomi af defiverny.

1. AlE predes may w0l conltain oxpgenaies, such s eihers and alos®sels The e ul mon ey deariseon

Elending compoests i b grudes = prohibiied. Owigin mesioum MTBE 25 vl %

Drelivery maumes MTHE 50 ol %.

2. Burfier 1 st methodds published m 40 CFR Chapter |, Pan 80 46 Alematioe amomafics s axygenmes e et ods,
ASTM DN 319 and ASTH D 4ELS, oy be s sovonding o feder] and siate segulatises,

1. For prodhuct: tlended 10 mees FPA or s1aie impossd irtiirter VOU requorements, dests muslk be pecformed

iz wzcordunce with the proveduns deaibed in 40 CFR, P 80

*Danates Change Agpril 2009 K dirde Pape 2 of %
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Colonial Pipeline Company

FHROOUCT STECIFILATIONS
353 REFORMULATED REGULAR GASDLINE HLENDS T K (REO®)
PR BLEMDHNG WITH 5. 7% DENATUREDR FUEL ETTLANGL
(91% PURITY) AS DEFINED [N ASTM Ddins
Canocls Previvds |ssoed of L fricke

HOTES {Apphy w0 Furgiblé sad Sagregaicd:

a B mdiacnons mees ke calonlsed wang EFA paideline.

5. Mdercapian Saltur waived 8f e iv pegative by Tostos 1sc

. Cnmpasies Linear methinds miay e ool 1o determine VoL value 1585 will be the peferse meethind

7. specefications must be met before Hendmg of denarred fue] shanol,

&, (ypem confent must meet 3 mastmum of |7 v % and 3 maximmen of 4.0 wi % after Badnp of denatured
fired cthamal.

o Relier e 47 CFE Pad 800095 (03 Akemabive -!ﬂﬁl'ﬂ_rltlhﬂﬂ'l.ﬁ-"r'ﬂ-'l [ 2453 apd 1 W%, may be used
wocoding fo fedom? and sisle regulations.

"Denites Change Apeil 2009 F itk Page 3 al ]
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Colonial Pipeline Company

FRADL AT SFECTFICATIONS
3161 SMEC IFIC ATIOMYS Fiit PLUNGIELE ULETHA LOW STLFUR KERDSENE GGRADE £

EPA Designation: MVNRLM. Motor vehicle dicel fuel, #10, 15 jipn sailfus magor vehiobe diced furl

Caneeh Previgus bemes of Girade %)

ASTM Tes Test Reseks
Tudust Propeny hzthad Pelinmmsans,  Maximn Huls
- I .
Cirawily [3287, D1EE, kT ] |
152
Plek Fléat of combiislisn 1334, [asIn,
BTLVFauind a0y 1H &l
Coppeeion, 2 e, @ ZITF (10070 DG i
Cerlere Mumaber L3, DGR a0 f
MEFF. (wigim M543 44
MEET: Thelivery Lrisi b
Lhecirical
Conductiviby, p&im @ 1°CCHITF) D63 Hepor
Ash, wt He M LR
[Crzterminatsim of MIL-T-3624F
[hs83
Filisitisin Tane o Vikione Repaoat ¥
Tariel Solids or Paricshic Forpaiwt
Low Tempizatioy Propazies
Treecing Painl "C NrEs RASTE D714 D714 =ik T
Wikioaiy, ¢S & 1M7F (4070 s L3 1%
Wiscowty. ¢ 5 i < F (- M0 D s LR
Xulaohiy
Flash Peine, “F 5, D3R2E (K]
Disullaham, “C0F) et H
1% peoonveredd 0500
P pevwvened Repm
B perovered 2EE55
Exndl Point KI71)
Eezidus, % 14
Lavss, % 1.5
ot Simulseed Distillatics, “C{°F)  D2RET g
1iF pecovernsd (AR
S recovered Report
B pevovered 3 ETH
zed Paoinl B ndd)
Sl
Fxisienr Cinm, w10 ml %1 10540 70
Thezmal Stabalivy i 275°C Dz (i
Prex. doop sn mm'Eg 5
Tt depamail bess than cude Cinle: 3
Mo Peacock or Abnermal Color Dieposits
*Drendias Ghanoe April ZHIR 51 famk Page | 0l 2




Colonial Pipeline Company

FRONUCT SPECIFHL A NI0NE
162 SPECIFICATIONS PO FUSNGIELE PLTES LW SULFUR KERDSENE GRADE 5
Crmcls Frevious bisues of Grade 3]
_ ASTH Tiem Toest Bematis
Djoeie) Fiomerty Pleibed Minmrgm  Maxinem, Mote
Stahliry (oontinued)
Ther=al Siaaliny o7 26000 (EEPZ Y] Diclvery
Prea deap e mmedip 25
T dlegueein Less: than conde Coade 3

Mo Peacock oo Absonmal Colur Depoees
Carbun Fesadne: Rapshoriom Ix24

o 1% beisam s
Teaital Sulfir, ppamst L2622, 5455 &
034, (b in Trigm
14 Delmery
Arnmstic, vol. % F R X
Bfaroepien Sulfur, we % Dizay e} k!
Ok
[nchor best a5 Megatme foweelj
Acdily ndal max, mg KO i 242 .l
Combudjun Fropemics
S poant, e ™3z 25
OR
Smake poan, mm and Daxr 1
Taphthalenes, val % IR EED ip

HNOTES:

I Product shall be clesr and brght and Fres of suspend:d malier.

Z. Addtive requirsnene resmictions - refer o seciseg 1.1

3. At dhis mme. the st fimits deacribed i MEL-T-5624F Appendi A, parts a1 end M5 will wot be
ampsed

A, Drigin laboratory cenifying salfor content cia qualify te lesd mebod wed per EPA Perfimance Based
Tesling Critena [s== CFH RIL384). The refers e methad will be ASTM 6451,

5 Mercapitan Sulfui waived if fuel s negative by Doctor iest

B, Where celan pumher by 1est method TR0 i ool availahle, 1o methesd 1473174 ean be

used 15 g0 Apprddamation.

T Tha refieres method will b D2ARG

A Elder physical oo samulied disiillalion can be used. The re fepee 166 msthod will b ASTM [ 86

“Denates Change April 2009 31 Grade Pag= 2 of 7
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EFA Devignaties: MYNBELM, Melor sehiche diesel fuel #1200 15 ppon saltar maer velicle disoe] furl

Canwcels Previois laesy of Crede &1

TR}
sty AF]

Flush Foint, °F
Persiy. Linrtin
Physacal Dastillaticn, "C11h
I
e
Ead Poas
of Sumulated Dishlbstun, "CF)
e reeoyvered
Wit morovered
Esz Poar
Calor ASTH
Cidest Wisual
Viscasiiy, cB: @ 47 ( 104°Fy
Pour Peani

Claud Painl

Ceremion, 3 hrs & 400 (1211
Toeal Sullis, Py

Cptane Mumbey

Aidiidlics [Vuluine %)

o Arerrmbus By Coiane lindex
Ash, wi %

Carkon Rzl Romdsollony
o 1075 Faobinm

HERW_ vol %

Thermal staluliry, W0 rysie
140 Pad submgg,
[uiPom scale
DR
Chcdation eratsliny, i 104 ml

Hinze ruass g g 2870 (77°F)

Pace Carmogion
Fleeirieal

Condusiiviey, piim i 21°COT0°F)

“Denctes Changs

Colonial Pipeline Company

ASTM Test
Methual

347, [h29d,
fugsg

[wscd
i

ERG L)

L1 500, Dl

Dads

(17, D35,
D, [hasas

DZ5AL (W77,

DETTL, T3
[ b

112632, 453
I, nther

Tl 3, DGR
[ ENL

LTt

iz

(bl
DaTre
o exuivalend

DZTTA

IH1TE
Proedire 1
T T 230001

Inreza

FEGDLTT SFECTMICATIONS
LY SFECIFICATHONS FOR FINGIRLE VLTRA LOW SULFUR DIESKL FUEL -

Test Rewnlia
g Maygmem
ik
I3k

Fepel
20 BRGS0

Ireeain

Eeperi

AMEIPT}  RMEETI)

TH{TY

rE

Upadyed

1%

Aib

1a

14 Dielvvery

LAE
1%

= {igd

Al 20F¥

36
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Cuolonial Pipeline Company

FROBUCT SPECIFICATHINS
182 SPECIFICATIONS FOR FUNGIBLE ULTHA LOW SULFUK DIESEL FUEL -

GRADE 61

Capgels Provious lasses of Girnde &1

Dhelrvury Lawt pesslis oy vary by the sousler of ASTM peproducibiliny S u given fest or sy tes
teletimer: ay allewed by siabe or LRA sepadations s the poini of delivery

MOTES:
1. Additive requipensni=tesroctions - refer (o seetion 3.3 .
1 Thus schedole dentes iho Shoidiny of the distillate af ihe rime ao4d pce of arigin.

Four Fisne = Awgast 181 theeugh March 147 "Maximem: -L§C (I°F)
Pour Point = Merel 251 through Fuls 3]s Mgy -1 (+10°F)
Clewd Poiryl - Augas) 15 thiough SMarch 14ch Maximmrs -5 (=] 5°F)
Cloud Poind - March | Sth (brough Juiy 1150 Wiy -FC (&20°F)

The referes method will e Pour point (9497 and Clowd poim D240

3. Omigin laborston cerifying salfar combem emist qualify ghe tes ittt wsed peer EPA, Perfosmiance Fased
Teating Critens (vee CFR 86,584, The reforee 1291 method wil] be ASTM [Ed53,

4. Where cetime number By 1w0sl metsod D6 b nal availshle, st method THT37H can ke

used 48 &0 Apgroximeion.

3. Either physical oo vimulated disnflation can be wed, The referee fest method will b2 ASTM [ 85,

"Darsstas Change Al T 0] Cirnde Page 7 of
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RN

EPA Designation: Hestiag 04

Cobonial Pipeling Company

Cancels Previows [sues of Grade 77

EROOUC T FROFERTY
Gty APL

Flish Pt °F
[Fensioy bartin
Floysicall Dissil lateom T
E11
WRa
End Paririt
o Rimulwisd Distillation, *C°F)
S0P pecarvened
HFE roonvered
Ernd Point
oodon ST
Celor ¥ioml
Viscosiny, ©52 il 40°C [ 147F)
Pour P

Chaud Paiia

Cofeomion, 3 b @ 3070 (123F)

Toral Sulfier, ppnt

Ak Wi

Carhon Hendes: Bamshofiom
o 10 Basliom

DEETW, val %

Thermal siability, 90 misibe
P50 Pasd ralomg.
DruParm seale
R,
Credmlion stability, mg/| Fml

Haze ruting ¢ 25°C (7T°F)

Mace Corrosecn
Elechiczl

Condmctivey, pSim @ 21701 NF)

Delivery kst g oy vaiy by e sraalker of A8 T peprcadecihiling for & given oo any 19

ASTM Tes
Ngihed,

D287, [n] e,
(1 XTI

LA
[k

L3387

ERRSME, [ 5

[M45

0T, D55,
[RE930, Dy
LRI M, 03T TE,
3772, NETTE
(ERE]H

622, [8453
050A9, DM
[

524
[T

o equarvalen

v

[ L 76
Prowodurs T
IR T2-200

(A

FROTUYT SPECIFM ATHESE

SPECIFICATIHONE FOR FLINGIELE HEGH SULFUTR
LAV DV ED HEATING OIL GRADE 77

Tem Hesules

140

FL R

MY ST

[ —

Eeport
ANBRA)
Al

Reju
15EETES
il D H
15

LR

2000
(.01

15

a3

B+ {Cingm}

tolwance a5 allowad by v or EFA regulions 71 i panl of delieory.

*Mancias Cnanga

aguil 09

38
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Colonial Pipeline Company

PRI T SPECIFTCATHINS
a5 EFECIFICATIONS POR FUNGIBLE HIGH SULFUR
LOW DYED HEATITNVG CIL GRADE 77

Cancels Previcss Tsnes of Grade 77

HOTES
1. Adidimyve roEiremenss resncions - reler W st b2

2 This schedule dearbes: the udty of 1he disnillae ot ihe vime md plase of arigan

Poer Pownl —August |5 teaugh Manch 14ih Maximum: -i8°C (0°F).
Pova Foni - March 15tk through Faly 3151 Maximuwm: 1FC [+ | 0°F}
Clod Poiol = Augisst 51 thpaugh March |40 Maximum: -5 (+157F)
Choud Pesnt - March 15t theough July 3160 Muximum; -7°C (+20°F)

The ieferes method wiil 'pe Pour poim 147 and Cloed poimi D2 5300

3. Dy Requirement
This peaduset mizst exbibil viswal eviderce it ved dye 16 present. The T allowabie
comcerdralion, e specem] squivslence, 4 .75 pownds of %elid Red €26 per 1,000 barmels,
This prodect does not meet TRS excise lax requireients o dye

4, ASTM color meatusedsrd before sddition of dve

5. rigin laboruiory certifiing sulfisn condent cin quality the 1ot method used per EPA Performance Nased
Teqing Criterias (s CFR 30.554). The referee toat method will e AT D5453

&, Either phiysical or simuleted distiflavion can be used. The referee best mneibod will be A5TM D 26

“Tienctes Chanpe April 206F) T7 Giende Page 2 ol 2
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Woaorldwide Refineries-Capacities as of January 1, 2008
[ 2]
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	線性規劃求解法最早係由線性規劃之父George Dantzig研究發展而得，一般線性規劃問題可表示為
	Using Simplex Method to solve the problem
	C1  + C 2        +S3 = 350    (4)
	Pick any basic solution:   B2 = 400,   P1 = 350,   C2 = 250,   S3 = 100

	Using Simplex Method to solve the problem
	Maximize3H +2S +2.5B     =Z
	Subject to:
	man-hrs 4H +2S +2B (12
	lathe-hrs 1H   + 1B ( 2
	grinder-hrs1S +3B ( 4
	Pick any basic solution:   sm = 400,   sl = 350,   sg = 250,
	Then                  Z = 0



