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Why ORTEC IR?

\ Whatis ORTEC IR?
\ What does ORTEC IR?

Where to apply ORTEC IR?
A Where is ORTEC IR now?
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s Trends inindustries ORrRT:=C

A

A

Increased Supply Chain Collaboration ? §

Supplier Manufacturer Distributor Retailer Customer

Merger and Acquisition

ICT aS an enabler Supplier Manufacturer Distributor Retailer Customer

Supplier Manufacturer Distributor = Retailer Customer

Low Cost and Low CO2 Solutons ——————— ——

-> Optimizing transport is a Win-Win

Increase Vendor Managed Inventory (VMI)
and Value-Added-Logistics (VAL) activities
Improves customer intimacy



—=m Collaborative Vendor Managed Inventory ORrRT:=C

@ Definition:
A means of optimizing Supply Chain
performance in which the supplier is
responsible for maintaining the
customer 6s i nvento
supplier has access
inventory data and is responsible for
generating replenishment orders

Recently, AMR Research indicated that the global
economic downturn and the need for improved inventory
visibility and efficiency has led to a recent resurgence in

vendor managed inventory (VMI) programs.

AMR
Research

7-10-2011



=== Planning Decisions

Decisions:

When to deliver a customer?
How much to deliver a customer?
Which delivery routes to use?
Which depots to source from & on what routes?
How to execute plan most efficiently?

a s wbdhPE

Multi Day Horizon:
Decisions made today impact what has to be done
beyond the planning period



e EQSY?

AWe have 1 depot and 4 customers
A Each customer has 1 tank UNLEADED
AWe have 1 truck with capacity 5000

Solution 1:

Most obvious strategy -

Total distance 420

2 trip per day

OoRrRT:=C

100 100

VoA
Y=

Customer | Tank Capacity | Daily Usage Daily Delivery Trio 1 Volume 4000
1 5000 1000 1000 -1 ]
Distance 210
2 3000 3000 3000
3 2000 2000 2000 Trip 2: Volume 3500
4 4000 1500 1500 Distance 210

example: [Bell et al. 1983]



— Easy’? example: [Bell et al. 1983] 01? l C C

AWe have 1 depot and 4 customers
A Each customer has 1 tank UNLEADED
AWe have 1 truck with capacity 5000

Solution 2:
A better strategy - 3 trips in 2 days

Total distance 760 - per day 380
(Solution 1 total distance was 420 per day)

!

Trip 1: Volume 5000
Customer | Tank Capacity Daily Usage Day 1 D Distance 210

1 5000 1000 2000 |7
3000 3000 3000 3000

Trip 3: Volume 5000
Distance 340

2

3 2000 2000 2000 2000 | |

4 4000 1500 3000 ? Trip 2: Volume 5000
R Distance 210
The second strategy gives a reduction of 10% in distance

Multi-day planning can significantly save transportation costs! example: [Bell et al. 1983]
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= Real-time dispatching & visibility oORrRT:=C

A Plan now for now o s e e o -

S Torpiies | 7O [Unchad | Resurces | Foeeingboerd | Mag e | Cete =i i [ et |

A Combine inbound and outbound planning
A Dispatch communications with drivers
A Accommodate last minute order changes

A Accommodate unplanned events (e.g.
breakdowns)

A Integrate with onboard GPS / Board
computer

A Planned km/costs vs. actual km/costs
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= Nventory information

OR ! ) C Inventory Routing
System | Transport Shift Action | Scheduling  Optimization Inventory Order  Forecast Address  Forecast Storage Station | ¥
SIGEREpIenisHmEnt] | Planning | Data Management |
ICustomers Orders { Orders
1D Ci deliverAddres... Order number [:l‘ deliverAddres...Order number Date criticalDate runoutDate orderLineCour &
42137 || 42137 200549 42137 200549 2010-07-03 12:15:00 2010-07-03 12:15:00 2010-07-04 17:36 oo 2
42139 Baarlo [ | 42137 0188635741 42137 0188635741  2010-07-07 15 S 2010-07-07 15: 5 20!0-074)9 16:
42141 Bameveld N _
42143 Bameveld L) 42137 0194635762 42137 0194635762 ZOlO 07-13 22:19:44 ZOlO 07 13 22:19: 14 2010-07- 15 23:45: 19 2
42145 Bameveld » 42137 0198635763 M 1(5)
42147 Bameveld / Tersc... M 42139 200799 M
42149 Bayonne F 42145 200072 b Inventory before Inventory after
:gl:; ;unollstel : :gl:; Zogggg s Storage Product Max. stock Daily use Stock Days Max.drop Ord. vol Stock Days
o o |35 s : 1 DIESEL 28500 2386 4904 0.0  23596] 7000 11904 3.1
42157 Beerse E 42153 200550 H 2 EURO 47500 7520 15095 0.0 32405 24000 39095 3.2
e 2 LioE o
e ala 4 ¢ | oate/ime (771072010 19:55 | Status 800 Start delivery window | 7/9/2010 20:00
e Mll| gzses. 1200801 2 s - : About | Contact |Partners |Help |Logout}
5 7 rder 1D 655074 Department Default End delivery window 7/10/2010 19:55 - -
s men | R owt  pEL  Jomsnne  [nwmn] B iinventory Routing
.~ Product ... capacity ~ maxsto®| 45171 200803 :
1 Diesel 30000 28500 || 42171 201320 ; | Total weight o Run-out dateftime  |7/12/2010 14:38
¢ B0y Shom A7 :g:;; §g£§: : Calculation date/time |10/5/2010 15:42
P s L [T T T Optimization Inventory Order Forecast Address Forecast Storage Station
42179 200427 H
42183 199521 :
42187 199524 ‘.
e } i —— v ft Actions |[M&p | Resource Actions
History Stock levels ups # Deliv&
"2) 7305 dzac:%bor:e 2704:23:00 5 7018 31150 ; ’ o 3 (e, ) 2
1 10-06-1. 1231 1 11! a Tank L, Wee] /
58088423 2010-06-12704:23:00 19500 15000 . \ \
58092475 2010-06-14723: 19212 2596 23157 8171 2 - _ } ‘\ e o
216380 2010-06-15T23 8963 28004 el N\ [\ [ AN NN ] \ Hyo
58093914  2010-06-15T23 17100 2113 15000 8163 N RN EeT 1 {
58095819 2010-06-17T07: 24461 1211 37790 3941 v \NANI Ak T H ~ ‘1@%
217078 2010-06-17T19: 15850 s NANN " ! \
58097040 2010-06-18T04: 21951 2960 46172 8807 ° - " J
e ol e oA o 0B Hoor 280 o G | oo 250510 13060 R 2 Lelystad Zuoik
58101115 2010-06-207T23:55:00 14099 2746 20143 12173 I Tank 2 (Eure 95, tre) Umull'eF o o
217834 2010-06-22701:19:00 13956 23031 4
58102802 2010-06-22704:02:00 25892 1846 37035 5240 LT H]].
58104240 2010-06-23704:00:00 24027 1868 30851 6193 aeeh A N | WAL, A N\ Y =
2010-06- 21014 3013 24582 6269 ETANEAT A 3 |\ ‘\ A r\ \ NAAAL
218007 2010-06-25T01:49:00 7800 26883 b \ LAYA' ALY \ N UNY [\ \‘ 4 ll)e\r-nhr
58107120  2010-06-25T04:00:00 26395 2419 45105 6360 e AR ERE . JYNY ~ Apeld orn Sttt
2010-06 23748 2645 37279 7821 = . 4 (6) eiaerv ,Ang —~
58110001 2010-06-27T04:01:00 21234 2514 28097 9182 T T ., WE -
58111440  2010-06-28704:00:00 19331 1504 20794 7308 owoste 0310 1200 g 22 » Copyright @ 2011 ORFTEe BAL, SRR N\ / o y I /‘
219337 2010-06-28T05:00:00 8000 30000 2 —
— Transports All transports w |Fifter
Description Finish instant City Name Has Violations B | Order Number Start Clty Name EndcltyName End Till Date
Trailer1 2010-07-04 11:00... Almere " 0244635591 Amsterdam Antwerpen 2010-09-01 06:14:38
Driverl 2010-07-04 11:00... Almere 0244635591 Amsterdam Antwerpen 2010-09-01 06:14:38 |
~ St k I | H f Truckl 2010-07-04 11:00... Almere {4 || 0244635591 Amsterdam Antwerpen 2010-09-01 06:14:38
A OC eve In 0 Driver2 2010-07-06 09:00... Baarle-Hertog 4 &) 0244635591 Amsterdam Antwerpen 2010-09-01 06:14:38
Trailer2 2010-07-06 09:00... Baarle-Hertog 7 0244635591 Amsterdam Antwerpen 2010-09-01 06:14:38
~ D I H H Truck2 2010-07-06 09:00... Baarle-Hertog A |1 0197635611 Amsterdam Chatelineau 2010-06-30 06:51:32
A e |Ve ry tl l I I eS Truck3 0197635611 Amsterdam Chatelineau 2010-06-30 06:51:32
Trailer3 0197635611 Amsterdam Chatelineau 2010-06-30 06:51:32
~ T k . Driver3 0202635612 Amsterdam Chatelineau 2010-07-05 02:24:11
A 1TUCK SlIZzes 0202635612 Amsterdam  Chatelineau 2010-07-05 02:24:11
[alalalal 2ol -5 Ral A m bl Mt aliom = MAANA AT AT AN ALY
0(9) 0 (146)
< | Ll » 4 111 »
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==n Secondary Distribution Optimization

W

Depot

Routes
Unplanned orders are
optimized unto routes

ORrTcC

— G5 — o
Gas Customer
||

Plan is sent

to Truck OVC

1. Readings
2. Deliveries
3. Sales

Orders
Automatically
generated
Manual entry
Passed from ERP

Updates
Displays alerts
Makes proposals
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== OIR Demand calculation ORrRT:=C

/ O ORTEC | Inventory Routing \_‘v (— !
€ C fi ©1081166
¥ B | Reports Transport Shift  Action Scheduling Optimization Inventory Order Forecast - Address Forecast - Storage Station

Stock Replenishment | Planning (| Data Management

Addresses § viFiter... History
Address Code ™ Address Name Street Name B | |Date/Time “ Status
ZWI119676 9676 - Zwijndre...  Pastoor Coplaa... 05-05-10 22:01  Stored
WINSODN 0071-Winsum ... Het Aanleg 18A 07-05-10 19:03  Reading
THIE6274 AUTOCENTER T... [E19BRUSSEL - ... 07-05-10 15:03 Delivered
Volvo Gent NV John Kennedyla... 11-05-1007:16  Reading
9648 -Gent-C... Corneel Heyma... 11-05-1007:16 Delivered
IDS 658 -Eupen  Rue Mitoyenne 12-05-10 00:00 Stored
2129 -Ensched...  Parkweg 135 14-05-1002:52  Stored
2420 -Dasbour...  Dosberbreck 1 17-05-1005:25  Reading
| AMSTVEE | 6225 - Amstelv... | Rijksweg A9 77 | FIRVATCRCLL Ty RLC iy
AMERTAN1 1192 - Amersfo...  Van Randwijcka... 18-05-10 18:41  Reading
18-05-10 18:41 Delivered
20-05-10 15:24 Reading
20-05-10 15:24  Delivered
20-05-10 21:01 Reading
20-05-10 21:01 Delivered
21-05-10 23:40 Reading
21-05-10 23:40 Delivered
0(67)
<

Stock levels

Storage 1 (Diesel) Storage 2 (Diesel) Storage 3 (Plus 98)

<l

80000—,
Storages |Fiter... = = 60000}

Active Station Name minstock = 40000
i . %&'ﬁmm: s -
e
2500 Er -

: o —
1500 T T T 1 T T T 1 T T T
2500 07-05-10 2B8-05-10 19-06-10 11-07-10 02-08-10 07-05-10 28-05-10 19-06-10 11-07-10 02-08-10 20-05-10 30-05-10 09-06-10 19-06-10 29-06-10

80000—

RREE

60000

[+]
T I 1 T T
07-05-10 28-05-10 19-06-10 11-07-10 02-08-10 07-05-10 28-05-10 19-06-10 11-07-10 02-08-10

<l o
Wachten op 10.8.1.166...
=
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=== Demand calculation

Taking into account:

A Historical usage
(levels, deliveries)

A Special days
A Usage periods
A Seasonal patterns
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=== OIR Order generation ORrRT:=C

/ O ORTEC | Inventory Routing

€ - ( Orders

T

Fiter... B

Date/Time + ' startDeliveryWindow endDeliveryWindow criticalDate runoutDate ‘orderLineCount
29-06-10 06:55 | 28-06-10 00:00 | 29-06-1009:59 | 29-06-10 09:59 | 30-06-10 08:44

01-07-10 10:02 29-06-10 06:55 01-07-10 10:02 01-07-10 10:02 01-07-10 10:02 4
03-07-10 16:04 01-07-10 10:02 03-07-10 16:04 03-07-10 16:04 03-07-10 16:04 4

: Inventory  before Inventory  after

- Storage Product Max. stock  day. use Stock Days Max. drop Ord. vol Stock Days
1 DIESEL 40000 48381 9625 0.0 30375 11000 20625 2.2
2 DIESEL 40000 43881 9625 0.0 30375 11000 20625 2.2
3 PLUS 47500 299 36655 111.6 10845 0 36655 111.6
4 EURO 40000 4964 7586 0.0 32414 12000 19086 2.1
5 7586 0.0 32414 15086

Date/Time: [29-06-2010 || )] [0s:55 | Status: Startdelivery: |28-06-2010 Q)] o000 |

Order Nr.: (0180526913 | Operational End delivery: [20-06-2010 [ ] Joa:s9 |
Volume: (45000 | [] Approved Critical: | 29062010 | [09:59 |
Weight: (36000 | [] Planned Runout: [3006-2010 |  [08:44 |

|

Department: Idefault

Depot: Calculated: [29-062010 | foe:ss |

Remark: [ ]

—— o ol

Wachten op 10.8.1.166...
—_—
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= Order generation: basics explained ORrRT:=C

Capacity

Maximum Stock

|Order
Volume ™

Safety Stock

STOCK LEVEL

§. | Bottom Stock
: : : TIME >
& >

Next Visit (x days)
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== Order generation

Taking into account:

A Calculated demands
A Delivery windows

A Multiple products

A Truck sizes
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