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Problem Statement: The objective was to improve Labatt Oland Brewery’s
schedule by minimizing production makespan based on brewing targets, whilst
standardizing and improving their Excel scheduling tool.

Labatt Oland Brewery, Nova Scotia’s largest brewery, brews local and global
brands across Canada. Weekly schedules are developed to meet demand. Meeting
demand can be challenging, especially if downtime Is caused by avoidable
situations. Suboptimal schedules can lead to unnecessary downtime, inefficient
production, and an inability to meet production targets.

Project Scope: Develop an optimized brewhouse schedule by changing scheduling
elements and standardizing the scheduling tool.

Brewing: 11 different brand types utilize a sequence of 5 different types of vessels,
as shown in Figure 1.
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Fermentation: 15 fermentation tanks of 4 types based on brew capacity and

brand type.

CIP (Clean in Place): Process of cleaning the brewhouse kettle and is performed

Figure 1: Brew flow In vessel sequence

every 16 brews or less, delaying the following brew.

Scheduling: Brews are scheduled prior to start of production week. The schedule
IS manually created based on experience and historical knowledge. Frequent
changes are done throughout the production week. Current scheduling tool Is

shown In Figure 2.
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determine the minimum delay between brews. Figure 7: Schedule Page

yyyy-mm-dd | Start Date: 2021-03-27 2021-03-29
hour (AM/PM) |  Start Time: 2:45 AM AM | 1:00AM | 200AM | 3:00AM | 400AM | 5:00AM | 6:00AM | 7:00AM | &:00AM | %:00AM | 10:00AM | 1L:0OAM | 12:00PM | L:00PM | 2:

Brew Schedule
Panned inal | 10.12-20 3:25 AM | Comioye! 10-12-20 3:25 AM doys from pian 0:00
First Brew 1138 Week Starting: 5.0ct | Week Number 41/52
Day Time | UpdatedDay | # | Boiler CIP |CCCIP|  Mashin Time CT‘.’i;:L" pitch brew Ntﬁb‘:r Ferm Brand T‘Lﬁ;’:" Qc Samples
Monday 4:30 9-Oct 1 0 19:00 4:30 1138 1 BUD LIGHT RICE 300
5-Oct 2 0 0:15 9:45 1139 1 BUD LIGHT RICE 300
5-Oct 3 0 9:30 15:00 1140 1 BUD LIGHT RICE 300
5-Oct 4 0 10:45 20:15 1141 1 BUD LIGHT RICE 300
5-Oct 9 0 17:05 2340 1142 2 BUDWEISER 300
Tuesday 6-Oct 6 0 20:30 3.05 1143 2 BUDWEISER 300
6-Oct 7 0 23:55 6:30 1144 2 BUDWEISER 300
6-Oct 8 0 3:20 9:55 1145 2 BUDWEISER 300
6-Oct 9 0 4:25 12:25 1146 6 BUSCH 400
6-Oct 10 0 8:10 16:10 1147 6 BUSCH 400
6-Oct 11 0 11:55 19:55 1148 6 BUSCH 400
6-Oct 12 0 16:50 23.25 1149 3 BUDWEISER 300
Wednesday 7-Oct 13 0 20:15 2:90 1150 3 BUDWEISER 300
7-Oct 14 0 23:40 6:15 1191 3 BUDWEISER 300
7-Oct 15 0 3:05 9:40 1152 3 BUDWEISER 300

Results

Figure 2: Current Brewhouse Scheduling Tool

Average minutes of production time saved per week.
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Mathematical Model: The problem was
formulated as a No-Wait Permutation Flow
Shop Problem (NWPFSP) with the objective
to minimize the total makespan. Batching,
CIP allocation, and fermenter availability
were formulated within the model.
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o Algorithm: Based on literature review a
genetic algorithm was developed to solve the

model, as shown in Figure 5. A Gantt chart was created to display when each brew passes through each vessel, as shown in Figure 8. This
i allows the users to see when there are time gaps in the process, to potentially add vessel CIPs.

Figure 8: Gantt Chart
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Amount of extra hL of brews can be manufactured a year.
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Beer cans worth of extra volume available to be produced per year.

The client tested 3 versions of the tool to examine the reliability and ease of use of the
model and gather feedback to implement improvements. A user guide was provided as
a standard procedure to utilize the tool and provide training.

Figure 5: Genetic Algorithm Process Map
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Figure 9: Vessel Gantt Chart

The Vessel Gantt chart, as shown in Figure 9, provides a visual method to find time gaps between vessels and
show vessel utilization.
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Future Improvements

Expand scheduling time horizon.
Incorporate other types of vessel CIPs in the scheduling tool.
Incorporate propagation into scheduling tool.



