CASE STUDY

How Four Roses Bourbon Used
Ignition-Based Solutions to
Modernize its Production Processes
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CASE STUDY

Technology

Four Roses Bourbon, distilled in Lawrenceburg, Kentucky, is one of the leading bourbon
brands in the world, known for award-winning handcrafted bourbon. But in its produc-
tion processes, the company was relying on Excel spreadsheets, handwritten notes, and
manual processes.

Historic Handcrafted Bourbon Embraces Automation I

Four Roses' leaders realized they needed automated tools to improve the tracking

and visibility throughout each stage of the distillation process. Four Roses partnered
with Vertech to design, build, and implement a world-class automation solution. Using
an industrial application platform from Inductive Automation called Ignition, Vertech
delivered two comprehensive software solutions that allowed Four Roses to minimize
its time-consuming manual processes, improve visibility at each stage of the production
process, and increase efficiency.

Four Roses Bourbon

Four Roses Bourbon has been in production since 1888. The historic Four Roses
Distillery in Lawrenceburg, Kentucky, was built in 1910. The company's distillery is where
10 classic Four Roses recipes are produced and mixed to create their rich bourbon fla-
vors. Mingling occurs at a facility in Coxs Creek, Kentucky.

Founded in the 1800s, the Four Roses brand was registered in 1888, and was the
top-selling bourbon in the US in the 1930s through the 1950s. Four Roses Kentucky
Straight Bourbon was acquired by Seagram in 1943, which focused on expansion in the
European and Asian markets, where Four Roses became a leading bourbon brand. In
2002, the Kirin Brewery Company, Ltd. purchased the Four Roses Bourbon brand and
production facilities, renamed the Four Roses Distillery LLC.

The Distillery produces around 4 million proof gallons a year and aims to double that
capacity through a recently completed expansion. Four Roses also recently expanded its
high-speed bottling facility in Coxs Creek, Kentucky.

Those who work at the Four Roses Distillery and at the company's warehouse facility con-
tinue the company's longstanding legacy for quality and pride in handcrafting an award-
winning bourbon. The smooth, mellow taste is the signature of the Four Roses brand.

Limited by Manual Processes

For years, Four Roses' production operations had relied on manual processes consisting
of extensive Excel sheets and handwritten lab notes. These were the tools used to moni-
tor the Distillery’s production and to estimate how much grain was used in the produc-
tion process.

Manual data entry, calculations, and reporting took hours and there was no enterprise-
wide way to track the path of grain from storage silos through warehousing. The dozens
of operators at the site each had their own computer systems and would manually
transfer data between production areas, which required additional training and specific
user credentials and resulted in slow knowledge transfer.

The quality assurance lab had to gather data from all over the facility or request that
operators bring it physically to the lab, which was an antiquated process.
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CASE STUDY

Four Roses was able to view and control the active cooking process with software, but
many of the company'’s processes were difficult to measure and were being tracked through
separate applications. Managers and engineers had to physically visit each production area
to manually calculate batch duration and recipe accuracy, and schedule equipment use.

While Four Roses produces bourbon with a timeless taste, the Distillery’s leaders real-
ized that they had to modernize their distilling and bottling processes.

Vision, Needs, Requirements

Four Roses articulated a vision of wanting to employ industrial automation to refine and
increase the capacity of the distillery and bottling line.

More specifically, Four Roses needed a clear, automated way to track how much product
was moving through each stage of distillation and bottling, and needed to be able to see
and understand all data throughout all aspects of their processes.

This vision and these needs led Four Roses to develop specific solution requirements.
The company determined that instead of their manual system, Four Roses required

a comprehensive track-and-trace system with some SCADA elements to record all
required data and accurately measure and report on the volume and path of product
moving throughout the distillery. Four Roses also required a separate overall equipment
effectiveness (OEE) system for their high-speed bottling line to evaluate downtime and
overall efficiency. With Ignition, these MES and SCADA elements could be combined on
a single platform.
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Partnering with Vertech W h )
To assist with this industrial automation undertaking, Four Roses partnered with Vertech. tec -

Vertech designs and implements world-class automation solutions for companies in near-
ly every industry, including food & beverage. Vertech develops modern automation sys-
tems, SCADA systems, MES solutions, and OT networks to solve industry problems and
improve operational efficiency, visibility, and security. Vertech is also an Ignition Premier
Certified Integrator, which is the top level of Ignition’s Integrator Program.

Mapping Four Roses’ Process PROJECT STATS

Vertech's first step was to work with Four Roses to build a process map. Since Four Roses (distillery portion)
has been producing bourbon for so long, it was important to deeply understand the company's . 200.000+ Ibs. of arain
existing process and map out all possible routes the grain could take during production. mov’ing throulgh fgacility

daily
622,080+ possible
process pathways

Number of transactions
to be recorded: millions
per day, multiple times
per second

« Number of tags: 1,305

« Number of screens: 41

At the time, Four Roses Distillery had:

= 9 grain silos = 2 drop tubs = 1 beer well tank
= 3 meal bins = 6 yeast tubs = 1 high wine tank
= 2 cookers = 48 fermenters = 10 tank farm tanks

Together, this equated to well over 710 total data entry points that needed to be captured.
Four Roses was moving over 200,000 pounds of grain into their facility daily and produc-
ing over 15,000 proof gallons in each batch.
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Building a Solution Using Ignition . /
Based on the information gathered during the process mapping, Vertech then built a |gnI|'I0n\.
framework and database design. The database structure needed to capture Four Roses' Py nductive automation
entire production process without replicating any data.

To better visualize the process and streamline all data into one software application,
Vertech built a system with Ignition composed of multiple screens for each phase of
distillation. From grain truckload to shipping, the operators would have quick access to
key information at every stage of the process.

Since Four Roses uses a continuous batching process, part of the challenge was deter-
mining how to measure the pathway and volume of grain moving through production.
Vertech decided to use the weigh scales under the bins to calculate the amount of grain
inside each bin to create batch records. As the grain moves through each stage, new
transactions are automatically created and associated with that record. Together, these
transactions create a summary of all important data for that batch.

9 Screens to Improve Visibility

For easy operator access, Vertech leveraged Ignition's extensive design capabilities to
create 9 main screens for each of the following functions: grains (storage), cooking,
yeast, fermenters, distillation, tank farm, quality, facility overview, and logs. A brief de-
scription and a few examples of these screens are provided below.

1.Grains. The grains screen displays the grain silos at the distillery with the weight of
the grain in pounds. In each silo graphic, the grain amounts are divided and color-
coded by the corresponding truck ticket, so operators can easily see how much grain
from each truckload is in a silo. The system records parameters like kernel damage,
moisture level, foreign material, GMO, and other factors.

Grains Screen

Corn S5 - 179,251 Ibs | 107.3% €S6 - 105,652 Ibs | 63.2% €S8 - 423,359 Ibs | 79.8% T 1T i
100 —| 100 — — o )

ol il New Truck Entry |Grain Receiving Log|

Total 0= 5 N 5 - -
708262 Ibs 80 —| #5703- 51700 1bs - -

o #8591- 51991 lbs Edit Existing

€ & o | silo Level Lo
i 60 —| 6 6 60 ~ |__GrainTicket | | : 1
e 50 —| o #5694 - 52333 Ibs :
& s < 4 4 E-Bob Data Entry
] #5705 - 54086 Ibs s #5692 - 52308 lbs
I #5691- 51973 lbs Reconcile Virtual

Silos

K 0
Cooking Last Silo Filled | 20 = #5700- 53239 Ibs

Css 10 —| 10

0

ng 2Times 0—

Yeast

Rye 00 RS1 - 104,580 Ibs | 85.9% RS2 - 11,102 Ibs [9.1% 0 RS9 - 214,448 Ibs | 89.9%
- Total 00 |

Ferment 330,130 Ibs 80 —

70 —|
r <
F'S : : ]
- 50 !
Distillation 1148953~ 53650 Ibs 0| #148946 - 54820 Ibs.

a0 —

30 30 —
!li Last Silo Filled |/ =
Tank Farm Rs1 ot
2Times s #1148893 - 52380 Ibs
Quality Malt

90 —|

4 Add Note

DGoodlett  Extra Malt Load on 12/2/2020
Total 9 9 Nov 30 - 14:02

40,655 Ibs readonly 3 rye 12/22. No rye 12/24
Dashboard Dec 22 - 13:03
[oelete]

m grain For the samples left in glasses for all to sample, please use the marker to mark the
Nov 16 - 17:49 grain ticket number on the matt next to the glass.

Logs
o Starting Monday, pelase utilize the laminated sheets and dry erase marker to set up

Last Silo Filled | T samples. Each sample will be put in the correct location and left until the following
2 Oct 15-10:52 Moring. Please have a whole sample and ground sample of each sample that you get in
Leadony) > . a day. Other members of quality and operations willbe through during the day to look at
apr 22,2071 the samples and review. Please let me know if you have any questions.

11:33:01 AM
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2.Cooking. The cooking screen displays the 2 cookers and which stages of the cook
process they are on. Operators can also see the cook temperatures and how much of
each grain is used in a cook batch. This is helpful because operators can see if there
was an overshoot on the grain amount added.

Cookers Screen

Cooker 1 Last 10 Transfers

Last Cook Lot ID CookLotID Intended Fermenter  Product

2021-04-25-07-FR 2021-04-25-08-FR F36 0BSV

2021-04-25-07-FR F20 oBsV
Last Product 2021-04-2506-FR F35 oBSv
oBsv 2021-04.25-05-FR F19 oBsv
2021-04-24-02-FR Fa4 oBsV
| ist Farmenter : 2021042401FR Fis oBSV
F20 2021-04-25-02-FR F33 o8BSV
2021-04-25-01-FR F17 oBsv

025) 2021-04-24-08-FR F48 oBsV |
Last Start 2021-04-24-07-FR F16 [s]:15%

Apr22,01:59:48

Grains

Yeast

Transfer From Cooker
- Total Elapsed | to Drop Tub |

Ferment I 1T
E Time In Step Enter Cook Info Cook Data Entry
Distillation

! L Last Cook Lot ID
Tank Farm 2021-04-25-08-FR

Cooker 2

Last Product

||__|2 oBsv
RIE

. - Last Fermenter ttaylor Team - Distillate Loads for next week (04/19 - 04/23/2021): Monday -4, Tuesday -
F36 Apr16 -07:04  Friday -3.
— | p y
Dashboard - FCorea The computer should be back to normal operation. Let me know if you have further
Apr8 -17:11  issues.

Last Start traylor Team - When pulling Base loss sample make sure to label all samples with Siip
Apr22,03:24:02 Apré-13:11  Number that is generated in Ignition.
Logs Team - When pulling distillate samples: For V & K recipes pull 1 - EC Vial, 1 - 100mI
[ : 7
Total Elapsed M:'r';'_ 155g | nd1-750mifor each lat. ForF, 0, Q recipes pull 1-EC vial, 1 -100ml, and 2 - 750mI
- - for each lot.

readOnly

Time In Step 0 7aM controll both stills down. caustic ran/doubler boiled on #1
iy Apr 22 - 06:21

Apr 22,2021
1:35:33 M

3.Yeast. The yeast screen displays the 6 yeast tubs in the distillery, the yeast masher,
and the progress of each yeast process. It also notes the yeast mash ID, tracking the
yeast that goes into final goods. The system uses sensors to automatically record
when tubs are filled and the temperature at various times of day.

4. Ferment. The fermenter overview screen is one of the most unusual screens in the
project. The distillery has 48 fermenters that run independently of each other. Before
this new system was in place, operators would keep track of the fermenters through
clipboards on each vessel. Now, the operators have one overview screen that allows
them to quickly see the status of all 48 fermenters. Operators can also see the internal
temperature in real time and whether it is within the required range. To record volume,
operators only have to enter the “dry inches”; the system performs calculations based
on the specific dimensions of each fermenter.

5. Distillation. The distillation overview screen gives a quick look into the status of the
beer well and high wine tanks, as well as the two distillation stills. The system records
proof constantly as well as the flow rate, steam rate, base pressure, and temperature.

6.Tank Farm. The tank farm is where the final distilled liquor is stored until it is shipped
to the warehouse and bottling facility in Coxs Creek. The screen allows the operator
to see the status of each of the 10 tanks, including volume, alcohol proof, whether the
valves are open or closed, and the lot grain numbers. Each day, 6-10 new cooks and
60-70 manual entries are recorded.
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Fermenter Overview Screen

Final 877 %
I Final pH: 3.81 v Fermenting

Final Balling: 0.3 Time: 11:38

Final Acids: 9.52 % e 1 g
Ready for Beer Well Final pH. 37 Date: 422 i e b

Grains v v Final Balling: -0.2 Time: 13:09

14 Final Acids: 9.15 %

e Fermenting E Fermenting Ready for Beer Well
Ready for Beer Well Final pH: 3.73 Date: 422

Cooking Final Balling: 0.2 Time: 15:28

Final Acids: 828 % | p s .
= 4 Fermenting Fermenting Ready for Beer Well
°°°° a Final pH: 381 Date:4.22 i o

T Final Balling: -0.4 Time: 17:20

Final ~%

mm“m Fermenting Final pH - Date:4.22

Final Balling: Time: 18:19

Fermenting Fermenting Fermenting

[T

L Final pH Date:4-22

- v Final Balling: - Time: 23:07
Distillation

E Final 2 Fermenting Fermenting Fermenting

Final Acids: - % 90 L— [ Fermenting
! Fermenting Final pH: - Date: 4-23
L} Final Balling: ~ Time 02:38
Tank Farm

(2§

Quality

Final % Oro Fermenting Fermenting Fermenting
Fermenting Final pH Date:4-23

o Add Note LR Fermenting

FCorea The computer should be back to normal operation.
E Apr8-17:12  Please lst me know if you have any issues.

Dashboard 1 will begin backfilling data from the cooks in April =it G0 e ing)
2021. When | am finished with that | will notify you
T that you can continue using this system like
n Rpr8-11z4  Dormal. thank you for your patience as we work
through this issue. If you see data appear or Fermenting Ready for Beer Well Fermenting Fermenting
disappear on this screen that is me making entries g 2 Vi v
and corrections. Thanks.

Logs

Team,
DGoodlett Moving forward, please leave all drop samples in
Mar 16 -13:10 the fermenter lab refrigerator. Jacob will be
1:36:55 Am ninkine thaca 1in

e sconty) Fermenting Ready for Beer Well Fermenting Fermenting

Apr 22,2021

7.Dashboard. The facility overview dashboard displays key highlights from the entire
plant, allowing the user to see the most important information from each process
stage in one convenient place.

Dashboard Screen

Grain Inventory Stillage Beer Well stills 1

Calculated Totals Nove £14.25 Stillage Tanks Stills System Beer Still Doubler

LI L gorn Tank 1 Tank 2 Beer Well Level @ e Steam Rate Steam Rate
352,302 41,485 714,096 534 794 11556 = 30885

Silos Last Fermenter Dropped Beer Flow RateIn | Base Pressure Steam Pressure
Evap. Feed Tank F38 =
RS1 RS2 RS9 Ms4 css cse cs7 css

Level Flow Rate
104,580 11,102 214,446 40655 | 179,251 105652 0 423,359 Cook LotID BS1 Proof DS1 Proof

86.1 119.0
220,128 e Es2e2 2021.04-21-04FR 2781 436
Meal Bi
e':m 02 Syrup Tank ) . )
High Wine Stills 2

830 Tank Level Flow Rate

830 B (o Stills System Beer Still Doubler

i High Wine Level Il Steam Rate Steam Rate
Grain Cookers . e
Cent. Tank - - =

Ferment Feed Rate .
01 Active Tank Farm Tank Beer Flow RateIn | Base Pressure Steam Pressure

TKF6 &
L
- . "
Physical Silo Inventory BS2 Proof DS2 Proof

Distillati
o 286,509 45,455 563,145 e 2t

!" Cookers Fermenters By Age Tank Farm

Tank Farm

Cooker 1 Cooker 2 Final Acids: 8.77 % S ) TKF2
IB Ready for Beer Well Final pH: 3.81 Date 4-22 13,356 Gal 12,608 Gal
|— Last Cook Lot ID Last Product Last Cook Lot ID Last Product 251 havi 4 EinaBRlng:0:3, JITE:1:38 5 bl
Quality 2021.04:2507FR OBSV 202104.2508-FR oBSV Final Acids 9.52% | S p
Ready for Beer Well Final pH: 3.7 Datz 4-22 12,837 Gal 12,493 Gal

Last Start Total Elapsed Last Start Total Elapsed - 7 Final Balling .02 Time 13:09

. Apr 22,01:59:48 - Apr22,03:24:02 -

Dashboard 2 :
Ready for Beer Well Final pH: 373 Datz:4-22 12,674 Gal 5294 Gal  Fill Target

v v Final Balling: -0.2. Time: 15:28

u F Final 828 %

Logs ' Pump Mash to Drop Tub . Pump Mash to Drop Tub Ready for Beer Well Final pH. 3:81 Date 4.2
% % Final Balling: -0.4 Time: 17:20

Time In Step Time In Step (LN =3

a0 3 g
fZon Fermenting Final pH - Date:4-22

Apr 22,201 Final Balling: - Time: 19:19

1:30:41 AM
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8.Quality. The quality section allows operators to input data into pop-up fields that cor- TECHNOLOGY USED

respond to quality checkpoints throughout distillation. , ,
. . _ * Inductive Automation
9.Logs. The Log section of the project has several pop-up data reports such as a grain Vision Module 7.9

log and a mashing report that contain concise information on grain intake, grain used,
and the alcohol content of finished fermenters.

+ Sepasoft OEE Module

+ Siemens PLCs

Linking It All Together + Allen Bradley PLCs

Four Roses’ project is unique because the process stages of the facility are all linked
through the Ignition connection to the MSSQL database. For instance, as grain moves
from the grain silos to the cookers, the tags associated with the process update various
database tables; these tables provide a clear picture of how much of each grain moves
into each cook batch and how much grain remains in the silos.

After the barrels are aged, the bourbon is mingled and bottled. For the bottling/packag-
ing facility, Vertech designed an OEE system to monitor the high-speed bottling line.

At the start of a batch, the operator selects the product they are running. A process
screen displays the infeed count for the filler as well as various inspection points, includ-
ing case weight, fill level, and label and cap inspection. This system also monitors the
rate of the labeler itself, the sealer, and the palletizer. The OEE screen tracks overall
equipment performance, including accurate production speed, status of the line, down-
time (and reason code), and any delays. It uses these inputs to calculate Four Roses'’
OEE score by ling, cell, product, shift, and custom timeframes. This data can be broken
down further through the data analysis and history screens.

This system provides an accurate view into production efficiency and line reliability
as well as the top problem areas that should be considered as part of continuous

improvement.

i
Results Before the
The system greatly improved Four Roses’ ability to easily see their facility processes and system was
keep track of all of the data needed to effectively run the plant. By giving Four Roses a imp|emented'
view into both real-time production and prior performance, managers can gauge wheth- we relied on
er process changes or continuous improvement projects are effective.
Four Roses Plant Engineer, Frank Corea, said it best. “Before the system was implement- paperwork to
ed, we relied on paperwork to track everything. | now have records of everything that track everything.
goes on ... tank transfers, [start and end] times, weight readings, inventory readings . . . | now have
and | have it all in real time." Corea continued, ‘I can't tell you how nice it is to not have to
open up a spreadsheet and grab a bunch of information. Instead, | have a report basi- records of
cally delivered to me every morning that says what happened within the last 24 hours, everything that

or the last week, or the last month. To have it always running in the background and

delivering [data] to us is beneficial and time is money.” goeson... and |

have it all in real
time!”

Frank Corea, Plant Engineer,
Four Roses
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Additional Information
Learn more about:

= |gnition by Inductive Automation

= \ertech

= Four Roses

INDUCTIVE AUTOMATION creates industrial software that empowers organizations to swiftly turn great ideas
into reality by removing all technological and economic obstacles. By cross-pollinating IT with SCADA tech-
nologies, Inductive Automation created Ignition software, the first universal industrial application platform with
unlimited potential. Ignition empowers industrial organizations, around the world and in virtually every industry,
with an outstanding software platform and top-notch support.

$

O

inductive

automation
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https://inductiveautomation.com/
https://www.vertech.com/system-integrator
https://fourrosesbourbon.com/

