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FCL Background 4

e Wholesaler for over 300 retail Co-operatives
with over 1,000,000 retail members.

e Distribution warehouses in Winnipeg,
Saskatoon, Calgary and Edmonton.

e / Feed plants in Saskatchewan and Alberta.

e 90,000 bbl/day Heavy Oil Upgrader and
Refinery Complex in Regina

e Sawmill and Plywood Plant in Canoe, B.C.



SAS at FCL e

e FCL’s has been using SAS since the early
1980’s

e Currently use SAS for:
Reporting
Data manipulation and preparation
Data warehouse
Statistical analysis



Petroleum distribution planning

e FCL uses a linear program (LP) to optimize

petroleum distributions.

e We have a number of ‘exchange agreements’
with different partner companies throughout

western Canada.
e The goal of the LP iIs to find the most

economical plan to meet required distribution

volumes, given:
1.exchange costs
2.volume limits at each supply point.



Petroleum distribution planning | s:

(example)

e Consider a petroleum site in Medicine Hat.

Costs 3.5 ¢/

Costs 1.5 ¢/
Calgary sup

_ to ship there from Regina.
| to ship there from Calgary, but

oly source incurs a 1.0 c/L additional

‘exchange differential’ surcharge.

Total cost

= 2.5 c/L from Calgary.

e |ldeally, we would supply this account from
Calgary (if there is supply available).



Petroleum Distribution Map s

e Goal of the map is to visually display the
distribution plan.

e Main benefits:

1. Identify any potential mistakes in the planning
system (ie. Supplying an Alberta account from
Winnipeg)

2. Visualize the edges of each supply point
shipping ‘orbit’.

3. Visualize the effect that existing exchange
contract limits are imposing on our distribution.



The Map e

e Maps are generated automatically during
each distribution LP run:

SAS program is called from Excel Visual Basic,
via SAS Integration Technologies.

PDF file is automatically regenerated.



The Map se

e Sorry, for confidentiality reasons, the
distribution maps have been excluded from
the public posting of this presentation.



Required data: e

e Data is split into three logical groups:
SAS Maps — by province.
Supply point cities.
Plot points, color driven by source location.

e Other data considerations:
Split supply — which point to plot?



Proc Gmap HE

Proc GMap

Map=FinalMap Data=Fake ;

Where Province in ('99''35''46' '47' '48' '59' '60' '61") ;

Id province ;

Choro number / discrete
nolegend
Annotate = OptimalSrceAll
coutline=black ;

Run ;



SAS Mapping Elements

e Proc Gmap statement
Map=
Data=
ID=
Annotate=
e Other mapping considerations
Radians vs. Degrees
Proc Gproject




Proc Gmap HE

Proc GMap

Map=FinalMap Data=Fake ;

Where Province in ('99''35''46' '47' '48' '59' '60' '61") ;

Id province ;

Choro number / discrete
nolegend
Annotate = OptimalSrceAll
coutline=black ;

Run ;



Map= o

e Specifies the map dataset.
e |s the map outline only.
e Expected variable names:
‘X’ and ‘Y’
Variable defining different map areas (Province)



Map=

Llnpru_:uiec:te_cl Llnp_rcuiect_ed Province Pravince
Lu:unglt!m:le I Latltu_de I DEMSITY |RecType| Segment Ahhreviation
Hadiansz Hadians Murnber
1 03247006742 -0.236995457 B Maps 1 35
2 03240224273 -0.237380519 B Maps 1 35
3 03234327266 -0.239372731 b Mapz 135
4 03227369732 -0.240130283 b Mapz 135
a] 032280673 0241079187 B Mapz 1 35
B 03200849593 -0.241532318 B Mapz 1 35
7 03193288476 -0.242313318 B Maps 1 35
o 03186400357 -0.243269419 B Maps 1 35
9 03171284966 -0.24521 3241 b Mapz 135
10 0.36R027393  -0.246158146 b Mapz 135
11 03159492298 -0.247048322 B Mapz 1 35
12 03149680926 -0.249347552 B Mapz 1 35
13 03143180478 -0.250554399 B Mapz 1 35
14 0314149323424 -0.251536375 B Maps 1 35
15 031314965334 -0.2541871531 B Maps 1 35
16 0327847511 -0.256317482 b Mapz 135
17 0325736323 -0.256169349 b Mapz 135
18 03122404094 -0.256757657 B Mapz 1 35




Proc Gmap HE

Proc GMap

Map=FinalMap Data=Fake ;

Where Province in ('99''35''46' '47' '48' '59' '60' '61") ;

Id province ;

Choro number / discrete
nolegend
Annotate = OptimalSrceAll
coutline=black ;

Run ;



Data= oe

e Specifies the ‘response’ data set

Data points correspond to the map objects
Included in the Map= dataset (in this case
provinces).

Only the map areas with response values are
shown on the map.

Contains any data that correlates directly with
each map group



Data= ...continued
Hazardous Waste Site Installations (1997)

sites -0 — 7 s — 10 et - ¢
b — 18 22 — 34 . 38— 105




Data= ...continued sece

e My SAS code for the response dataset:

* Build fake data required for the response dataset (by Prov);
Data Fake ;

length province $ 2 ;

Input province $char?2. ;

number=1 :

cards ;

354647 48 59 60 61 ;

Run ;



Data=

...continued

provInCE

niurmnber
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Proc Gmap HE

Proc GMap

Map=FinalMap Data=Fake ;

Where Province in ('99''35''46' '47' '48' '59' '60' '61") ;

Id province;

Choro number / discrete
nolegend
Annotate = OptimalSrceAll
coutline=black ;

Run ;



ID=

e |ldentifies the variable(s) that define map
areas

e Every variable listed in the ID statement
must appear in both the Map= and Data=
data sets.




Proc Gmap HE

Proc GMap

Map=FinalMap Data=Fake ;

Where Province in ('99''35''46' '47' '48' '59' '60' '61") ;

Id province ;

Choro number / discrete
nolegend
Annotate = OptimalSrceAll
coutline=black ;

Run ;



Annotate= oo

e This Is the dataset that holds any additional
iInformation to be plotted on the map.

e I[N my case:
Cities
Distribution points

e This dataset contains information about how
to plot each point:
Symbols
Colors
Labels / Label position



Annotate=  ....continued. 3

e In this case, really just plotting labels:
o function=label ;
o For distribution end-points, text="*
o For supply points, text="City name’

e Other variables:

e Position= where to place the label relative to the
X/y co-ordinate.

e Size=
o Style=
e Color=



]

_ 00
NNOotale= continue oo
HE B B | .
Frww Supp Pt Mo Shpllty3 D = Lei ProvMame color ‘ function Lest pozition| keys| pays shyle size
egrees | Dearses

1 07 .Han 13723.792053 49233 124817 BC purple label * = 2 2 | zimplex 1T
2 07 .Han 4847 71226358 49233 124833 BC purple label * = 2 2 | zimplex 1
3 07 Man 3810.7540979 43250 -124.800 BC purple label " C 2 2 | zimplex 1
4 02 Req BY¥3.87E30409 BE 408 105156 Sk dark_green label * o 2 2 zimplex 1
i 02 Req F12 7TBERTZ72 REATF -104.550 5k dark_green label * o 2 2 zimplex 1
B 05.Edm 4750 6837208 h3.883 112333 AB dark_blue label " C 2 2 | simplex 1
7 01 wWpg 4043.3003501 50.900 A7 A7 MB dark_yelaw label * = 2 2 simplex 1
g 1. wWpg 70287813092 50,906 A7 222 MB dark_yelaw label * [ 2 2 simplexs 1
3 02 Reg 1511.50504 B2.433 103867 SK dark_green label * [ 2 2 simplexs 1
10 02 Reg 310.92956216 2300 103817 SK dark_green label * c 2 2 simplex 1
11 02 Reg 4432 2018829 43633 102489 SKE dark_green label * C 2 2 zimplex 1
12 04.Calg 7949 6553208 h0.450  -119.183 BC red label * = 2 2 | zimplex 1
13 04.Calg F232.7719038 h0.456  -119.189 BC red label " = 2 2 | zimplex 1
14 02 Req B703.5707354 RO.¥33 113150 AR dark_green label * o 2 2 zimplex 1
15 02 Req B0 15958952 R2133 10727 5k dark_green label * o 2 2 zimplex 1
16 02 Reg £100. 3074675 453,637  -105.987 5K dark_green label * [ 2 2 simplex 1
17 02 Reg 3704.1838933 ROE33 104117 5K dark_green label * [ 2 2 simplex 1
18 02 Reg 1716.9664637 0022 105072 SK dark_green label * [ 2 2 simplexs 1
19 05.Edm 8917.0205087 54117 114,400 AB dark_blue label " [= 2 2 | simples 1
20 05.Edm 9611.8714628 54122 114406 AB dark_blue label * = 2 2 | zimplex 1
21 01.w'pg G847 7210018 50.067 96,517 MB dark_pelow label * = 2 2 | zimplex 1
22 01 w'pg 14309230812 hOO7V2 96522 MB dark_yelaw label * C 2 2 zimplex 1
23 01.w'pg 4E80.4510756 B0.367 95,900 MB dark_ pelow label * = 2 2 | zimplex 1
24 05.Edm 18424 7392598 R3.7EY 112783 AB dark_blue label " C 2 2 | zimplex 1
2h 02 Req 828 4622161 2853 104.053 5K dark_green label * o 2 2 zimplex 1
26 02 Reg 43624507143 3100  -103.650 5K dark_green label * [ 2 2 simplex 1
27 02 Reg 4871 4236432 Rz 856  -104.06E8 5K dark_green label * [ 2 2 simplex 1
28 02 Reg 517.94085358 b2.858  -104.058 SK dark_green label * [ 2 2 simplexs 1
29 02 Reg B2B.02029E55 B2.850  -104.080 SK dark_green label * [ 2 2 simplexs 1
a0 02 Reg 952 4455487 2100 103667 SK dark_green label * c 2 2 simplex 1
| 02 Reg 1851.3365187 B0.717 105200 SK dark_green label * c 2 2 simplex 1
32 02 Reg 97 464730603 2983 106433 SK dark_green label * C 2 2 zimplex 1
a3 02 Reg 20003730837 2983 106439 SKE dark_green label * C 2 2 zimplex 1
34 02 Req 1318 5828558 h2983 105417 5K dark_green label * o 2 2 zimplex 1
35 02 Req 3103.5300956 43233 100050 MBE dark_green label * o 2 2 zimplex 1

36 05.Edm 4724 1852033 4587 112804 AB dark_blue label " C 2 2 | simplex 1.




Other considerations seis

e Radians vs. Degrees
e SAS map data sets are in radians

e Must convert latitude/longitude from degrees to
radians:

*Convert to radians ;
d2r = atan(1) / 45 ;
X =d2r* (lond + lonm /60 ) ;
y =d2r* (latd + latm / 60 ) ;



Other considerations oot

e Proc Gproject

Converts ‘spherical’ coordinates onto a two
dimensional plane so they can be properly
plotted by Proc Gplot.

SAS map data sets and latitude/longitude
coordinates must be projected — they will not
plot properly in raw form:

Proc Gproject Data=Combined Out=CombinedProj ;
ld Province RecType ;
Run ;



Questions? e

?




	Using SAS to map petroleum distributions
	FCL Background
	SAS at FCL
	Petroleum distribution planning
	Petroleum distribution planning�(example)
	Petroleum Distribution Map
	The Map
	The Map
	Required data:
	Proc Gmap
	SAS Mapping Elements
	Proc Gmap
	Map= 
	Map= 
	Proc Gmap
	Data= 
	Data=       …continued 
	Data=       …continued 
	Data=       …continued 
	Proc Gmap
	ID= 
	Proc Gmap
	Annotate= 
	Annotate=      ….continued.
	Annotate=       …continued. 
	Other considerations
	Other considerations
	Questions?

