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Introduction to Pharmaceutical Production Concepts

The Quick Pharma application is used for plant level value stream mapping of pharmaceutical APl production. The value stream
starts with a vial of cell culture and ends with the active pharmaceutical ingredient (API). The application standardizes the

variables, shapes, equations and charts used in such maps.

This first lesson covers some or the base concepts for Pharma value stream mapping.

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
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Working with the eLeanor Control Panel

See table of contents
(TOC) for current lesson

See video
(when available)

||

Started video

eLeanor Getting
logged in

Make sure YOU are } {

|

Course: Ty € Maps: Lesson 1/7: Improveme\ ycle

Sign Out

xes to seqy’ [(ce your
illment vy de stream.

hr@evsm com

' Ex 1 of 2: Configure the Sequence
Drag the purple shapes into the white
improvement steps for the customer f

~

Check

[ Navigate pages ]

Scorecard

Send feedback and
guestions to eVSM
Support

See reference
(when available) [

Reset exercise page]

Check Hint if unclear back to original

about instructions

Important Notes

You MUST click the
Grade It button to check
correct completion of
each exercise and to
record your score

1. Make sure you have a good eLeanor environment: large screen PC, 1280x720 resolution minimum, physical mouse with scroll wheel

2. When you complete an exercise, you MUST click the “Grade It” button
3. You WILL lose points if you get an exercise wrong the first time

4. If you are stuck on an exercise, check the Hint. If that does not help, go back and review the preceding Readme pages. If you are still

unsure, click the Feedback button in the eLeanor panel and ask your question.
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Basic Pharma API Production Map

Let’s use a simple map to discuss some of the Pharma API (Active Pharmaceutical Ingredient) production concepts.

Let’s look at a Bio APl where Production starts with an ampoule containing the cells and the growth of these in the “Seed
Train” using flasks, wave bags, and tanks as the volume increases. This is all part of the upstream operation and can be
mapped with one or more seed train shapes and one or more in-line activity shapes like U1, below.

The resulting materials after the growth phase is put in a holding tank from which batches are withdrawn as needed for the
downstream extraction phase. Each batch created down stream is termed a “run”.

Customers

A0030 A0010 A0020 /A0050

% Ul A0040 D2 & rooso /| A0080 (=] @

Hold Center QA Inventory Transport

Seed Train

Upstream < > Downstream

Growth > Extraction >
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Basic Pharma API Production Map (Contd.)

The in-Line activities track the main pharma product from cell culture through to finished goods and include cell growth,
extraction and in-line hold and quality checks. The In-Line activities impact the overall lead time from cell culture to released
product. The off-line activities like media creation, storage in tanks are important but are assumed to not delay the in-line
activities or impact lead time. The off-line activities are just placed visually where they directly support the in-line activities (like
the kit, media, tank below) or off to the side where they are supporting the line in general (like the cleaning station below)
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Which of the following is true for "Off-Line" activities?
Select all that are true.

[ They support the in-line activities

[ They are assumed to be managed so they don't slow the in-line activities \A

[ They consume resource O
[ They contribute to the in-line lead time calculation e

\5(
(/O
X
< O
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Quick Pharma Concepts

Seed Train
Station Capacity Upstream _
: . Hold Cleaning
Equipment Time 0 it
its
Line Capacity Downstream _
e A Media/buffer
Utilization Q Bt R |
atch Recor
Bottleneck Transport
In-Line Activities
Downtime In-Line Lead Time
Scrap Quick
Turnaround Pharma
CIP, SIP
Pre/Post

By Operation (prep,
process, clean, post,
batch record)

Runs/Period
Downstream Batch
By Area (seed train, Upstream Batch
upstream,
downstream)

Resource Utilization



eLeanor | Quick Pharma VSM | Lesson 1 | Exercise 2 | page 7

Lead Time

Lead time is one of the many calculations that Quick Pharma is capable of computing. The
calculation is simply the time it takes to create a product from the start to the end of the
process.

Lead Time is the time required for the product to go through the process. It does not include
equipment time (pre-process setup, or post strip-down, cleaning, etc.) or people resource
time.

In this example, only the red text items would contribute to the total lead time for the

product. i
Customers
IA0060 IA0040| /A0050 /A0080|
g Ul 40070 D2 & A0110) ; 0
Seed Train Hold Center QA Transport
Seed Train Time =4 Hr  Pre-processing Time = 1 Hr Hold Time = 8Hr Processing Time = 8 Hr QA Lead Time =1 Hr Transport Time = 4Hr
Processing Time =7 Hr Process Resource = 8 Hr Runs Per Batch = 1
Clean in Place Time = 1 Hr Yield = 90% QA Resource = 1 Hr/Btch

Steam in Place Time =1 Hr

Leadtime = 4 + 7 + 8 + 8 + 1 + 4 = 32Hr
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What is the Lead Time for the Process below?

(©) 50 Hr
(©) 25 Hr

- o
&
o>

Process B L’__L—’J

Hold Time = 48 Hr Processing Time = 8 Hr Transport Time = 4 Hr

é » Process A

Seed Train Time =4 Hr Process%\%(

o)
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Lead Time Components

Let’s imagine a batch going through one station (an in-line activity). The associated times are shown via the blocks below:

Pre Process Post CIpP SIP

The station is prepped to receive the batch (Pre step), then it receives and processes the batch (Process step), followed by Post
time (Post step), Clean In Pace (CIP) and Steam In Place (SIP).

If  imagine a molecule in the batch, it enters the station at the start of the Process step and leaves at the end of the step. So for
measuring lead time associated with that molecule, we only use the Process time.

In addition to stations that process a batch, other in-line activities that impact the lead time are in-line QA, Transport, Holds and
Wait times in Inventory:

Process In-Line QA Hold Transport Wait in Inventory
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What is the Lead Time for this Process?

(©) 28 Hr
(©) 31Hr

- o
&
O\\

é » Process A ' Process B —hEL—’J

Seed Train Time =4 Hr  Pre-processing Jirfe = Q old Time = 8Hr Processing Time = 8 Hr Transport Time = 4 Hr
X

Processing Ti Clean In Place =1 Hr

Cleanin P@ r Steam in Place =1 Hr
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Runs & Batches

Customers

A0230 1A0210

IA0220 IA0250

& Ul 0240 D2 é roze0 /| A0280@@|

Seed Train Hold Center QA Inventory Transport

Upstream < > Downstream

A batch of product at the end of the downstream operation is termed a “Run”.

Note that a downstream batch does not always correspond to an upstream batch. The holding tank between
upstream and downstream decouples the batch flow.

Similarly off-line media and kits made to support the in-line activities are made in their own batch sizes. Since
we think of demand as the number of runs per time period we have to convert between any local batch size
and how many runs that batch size will support.

Finally, we have to understand the downstream finished weight per run so we can understand the weight of
API produced per period.

11
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Equipment Time

The equipment is tied up from the beginning of the Pre-Step to the end of the SIP step. So for
equipment time calculation, all the below times are combined together. So this station can process one
local batch every combined time interval.

Pre Process Post CIpP SIP

- Total Equipment Time per Batch >

Depending on the station and its usage, some of the time blocks will be unnecessary and there may be
some variants. One example is the need for the equipment to be in hold mode for a minimum period
after the “Post” step. We call this the “Post Hold” time and it runs in parallel with the CIP and SIP steps.
So the equipment time component used is the maximum of Post Hold and CIP+SIP.

Post Hold

Pre Process Post CIpP SIP

Sometimes, its not useful to break out all the steps and instead the concept of Turnaround time is used.
This is the time from the end of the Process step until the next Process step.

Process Turnaround

In this case, the equipment time for one local batch is based on the sum of the process time and the
turnaround time.

12
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Capacity

The equipment Capacity is based on:
e Equipment time per batch
e Auvailable time of the equipment

e Number of runs per batch

Example

Y

Process Ul

Demand = 35 Runs/Wk

Total hours per week = 168 Hr
Downtime = 10%
Process Time per Batch = 10 Hr
Process Pre Time =1 Hr
Process Post Time = 2 Hr
CIP =3 Hr
SIP=4Hr
Runs per Batch =5

13

Capacity Calculation for Process U1

[Available Time]

Capacity =
P [Time per Run]

168 * ((100-10)/100)

Capacity =
(10+1+2+3+4)/5

Capacity = 37.8 Runs/Wk
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Check each of the following times that impact the capacity of equipment

O Processing Time

] Pre Time

O CIP (Clean in Place) Q\A
(] Wait time in inventory O

] Turnaround Time

14
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Given the data below, what is the Capacity at Process A?

(©) 11 Runs/Wk

(©) 10 Runs/Wk

(O) 14 Runs/Wk \
(O) 8 Runs/Wk QOQ
©

Plant Production Houri :Gg/k

e =10 Hr/Run Customer Demand = 10 Run/Wk
Time =2 Hr/Run

Y

Process A

15
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Capacity Utilization

Utilization is the percent of capacity being used by the current customer demand.

Example
Process Ul =m
Capacity = 37.8 Runs/Wk Demand = 35 Runs/Wk

Utilization Calculation for Process U1

[Demand]
Utilization = -
[Capacity]
35
Utilization =
37.8

Utilization = 93%

16
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What is the Utilization at Process C?
(©) 50%
(0) 33%

&

(©) 25%

Process C m

Capagi Customer Demand = 3 Run/Day

17
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Line Capacity

In the example below, let’s say that for a current demand of 2 runs/day, Station U1 had a utilization of 50% and
Station D2 had a utilization of 80%. The line capacity is assumed to be governed by the highest utilized in-line
station and is calculated as current line demand / current max utilization. In our example this would be 2/0.8 =

2.5 runs/day.

Customers

2 runs/day

A0140 A0170

A0150 A0130
& Ul A0160 D2 & no1so /| A0200[=] @

Inventory Transport

Seed Train Hold Center QA

50% Utilization 80% Utilization

18
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What is the Line Capacity of this Value Stream?

(©) 7 Run/Wk

(O) 18 Run/Wk

(O) 17 Run/Wk OQ\

(O) 13 Run/Wk

Y

Process B Process C

Process A >

Utilization = 48% Customer Demand = 10 Run/Wk

Utilization = 30%

19
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Resource Calculation
Most of the VSM icons have associated resource data and it can be one of two types:
1. Resource per batch
2. Resource per time period

If both values are entered, than the overall resource required is calculated as the sum of the two.

The “Resource per batch” is converted to a resource per period value by multiplying it by the batches going through that activity in
a given time period to meet customer demand.

For an in-line activity, there is resource associated with each step in the activity as show below.

Pre Process Post CIP SIP

2Hr/Batch 2Hr/Batch 0.5Hr/Batch 1Hr/Batch 1Hr/Batch

In this example the total resource required per batch at that activity is 6.5 Hrs/Batch calculated by summing the step values.

If the number of runs to meet customer demand was 5 per day and each batch was sufficient for 1 run, then the resource required
per day would be 6.5*5 = 32.5 Hr/Day.

Resource Utilization

Resource Required

Resource Utilization =
Resource Allocated

20
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What is the Resource Required at Process E?

(O) 10 Hr/Day

(O) 22 Hr/Day

(O) 66 Hr/day OQ\

(©) 30 Hr/Day

Y

Customer Demand = 3 Run/Day

SIP Resource =2 Hr

21
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You learned:

e The key concepts of Pharma value stream mapping including the icons used, upstream/downstream, and in-line vs off-line
modeling.

e Pharma value stream analyses for lead time, capacity, and resource.

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

What’s next:

In the next several lessons, you will learn how to sketch the material flow for the value stream, how to add data, and then how
to set up the automated calculations to help answer what-if questions.

22



Lesson 2 eLeanor | Quick Pharma VSM | Lesson 2 | page 23

Sketch the Pharma Process Flow

This lesson shows how to access the Quick Pharma stencils and quickly sketch the in-line and off-line material flow for value
streams.

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

Sketch the Pharma Process Flow

v018
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Opening the Quick Pharma Stencils

Select eVSM Application

Pick a Category or type to search:
| Select Application... j
Select Application...

Time Mapping
| PlantMapping
Supply Network Mapping

Services and Healthcare Mapping

Lean Design Tools

Extras

eLeanor | Quick Pharma VSM | Lesson 2 | Exercise 1 | page 24

Start eVSM and Open the Quick Pharma Stencils

eVSM Mix Toolbar Functions

Home Insert Design Data Review View Developer @ eVSM | Publishing
[6] wall Map Create XL O Draw Sets ﬂ <3 Auto Pipe ¥
%Y NUM (@ Import XL [F] Auto Path
Spen E List Variables * F] Scale Locs ~ ) Sequence DD Auto Tag ~

Sketch Sequence

Select eVSM Application
Pick a Category or type to search:
| Plant Mapping j

" Mix Manufacturing VSM

" Mix Processing VSM

.

" MCT Mapping \
" Manufacturing VSM

" Processing VSM

The Pharma VSM application is used for plant level value
stream mapping of pharmaceutical production that has
upstream fermentation and downstream extraction phases.

The Mix Processing VSM application should be used for other
pharma production processes.

Open

24

The Quick Mix toolbar functions are only available
when Mix stencils are open. For Quick Pharma,
this section will stay greyed out.
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Essential Terminology...

Centers
These are the green shapes to
represent activities, inventories,
suppliers, customers, transport, etc.

Operation Tags
These are automatically generated
IDs for book-keeping and to
organize data in charts

Time Center
Shows plant production hours
and units conversion factors

Sequence Arrows
Represents the material flow
between centers

/ |/

Year Wk Day Daf/‘ lno: all
8 Q)
c 52 7 24 3 ADUZD‘ all
= —
Wk Day Hr Shft Resource
Sum Used [0 T Hr Customers
Resource Wk
Customer 10 Run
Demand Wk

25

Time Line
Value added and non-value added
times for the in-line activities

Media/Buffer

(~ Path ID
A0134 1 ’*‘““4 1 Path number, used when
= % there are multiple paths
(@]
&= (Q Ul Inventory
[}
8 Seed Train Seed Train Hold Center QA Rusber | 1 e
S < Seed T | 5 | Hr Seeg Tain | g | Hr Utilization | 47.62 | % Hold Time | 2 |Day Utilization | 23.81 | % Qpiead | 4 | Ho| o [menoyay| 5 [Bien
E_ Runs Per 1 Run Runs Per 1 Run
) Batch Btch Batch Btch
Processing Processing
E Time % hr Time 4 hr
! Process Hr Process Hr
= Resource ZN Btch Resource 16 Btch 20019 all
48.00 ) Hr 84.00 ) Hr Lead Time Summary
\_ | 200 Hr | | 800 Hr | | 800 Hr | 400 Hr | | 400 Hr | TmTai'm":ad 158.00| Hr
f
" A0070‘ all {r0190| 2
Q
=
2 Off Line Activity
Q A
S Off Line Tank Summary Center
2 Shows Lead Time, Capacity,
= laooeq) all or Resource summary
7 ()

Data Shapes
Have a name, value, and unit
to represent data
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eVSM Quick Pharma Application

. . . . . Quick Pharma
The Quick Pharma application is delivered as two compatible Visio Drop Quick Shapes here
stencils.
The first is the “Sketch Pharma” stencil that can let you draw the ) ] )
main map using icons but without data shapes. The data shapes can | [##f# Stencil TImE al Customer In Line
be added later. SLll Data SEE Center Center Adjacent
The second is the “Quick Pharma” stencil that allows you to draw O |Adjacent In Line ST In Line
with the data shapes from the outset. It also has data shape add-ons Details Seed... Details Activity
(yellow icons) to support further analytics. o In Proc —JActivity  [poar] Activity . After
Hold Pre Post Pos...
Y Turn ya Batch
& |CIP 535 |sIP & Around |57 |Record
M I Activi Activi . i
Sk % Tisﬂneua -ﬁTr-'- Stcajcrl:lntss F?FHT( RFCTWIW 7 |Vield
etch Pharma
Drop Quick Shapes here ) Activity QA
@ bownt.. @ Time ﬁ details
Tl'me W Customer In Line % Hold In Line In Line
BEE| Slatch Sketch Hold Details Inventory Transport
In Line In Line Transport Off Line Operati... Off Line
Adjacent Seed... > Details Q Operati... Q Details a Media
In Line ¥ In Line Med Buff Media Off Line Kit
Activity @ oA O Details Shadow lil Kit lfl Details
In Line In Line D Off Line D Tank .0, |Resource ?, Resource
Hold Inventory Tank Details EH [Center Usage
In Line Off Line - - : Lead Capacity
Equipm.. | @ |Hyperlink -
Transport e Operati... auip YP Z@ Time Su... Z@ Summary
Off Line Media Resource Lead Utilizati... [, |Resource
O Media Shadow Z@ Summary Tim... i Chart = pipe
m Off Line D Off Line Sequence
26 Kit Tank Center
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In-Line and Off-Line Operations

In the pharma production process there are operations that impact the overall lead Sketch Pharma

time from the ampoule in the seed train to the finished drug substance after Drop Quick Shapes here
extraction. These are called In-Line activities and are represented as the green icons
in the Sketch Pharma or Quick Pharma stencils.

. . . . . ) mom| Time P Customer
There are also supporting operations like media creation that are essential but are
. . L L Sketch Sketch
assumed to be timed so that they run in parallel to the in-line activities and are _ _
managed such that they do not impact the overall lead time. These are called the In 'T”"'E In Line
Off-Line activities and are represented in blue in the Sketch Pharma and Quick Adjacent Seed..
Pharma stencils. In Line P In Line
Activity EGEQA
In Line In Line
Hold Inventory

In Line Off Line
Transport Q Operati...

Off Line Media
Q Media Shadow
|f| Off Line D Off Line

Kit Tank

27
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Quick Pharma Value Stream Mapping Icons

The Bio pharma map can be thought of as a combination on in-line and off-line activities.

The in-Line activities tracks the movement of the main pharma material from cell culture through to product release and
includes cell growth, extraction and in-line hold, transport and quality checks. The In-Line activities impact the overall lead
time from cell culture to released product. The off-line activities like kit creation, media creation, storage in tanks are assumed
to not delay the in-line activities and impact lead time. The in-Line activity icons and the customer center are shown below.
The off-line icons are shown on the next page.

In-Line Icons

Customer Shape — Used to indicate Shape used to represent in-line hold
Customers demand. times
Hold Center .
If you choose to split the map (for
In-Line Adjacent example upstream and downstream) ﬁ Shape used to represent in-line QA.
Activity than this shape is used to summarize
the adjacent map so its impact can be QA
seen.
You can use a single shape to represent Shape used to represent in-line
% the whole seed train or multiple ones to Transport. Icon variations support other
represent the different stages from a vial od

transport types.

Seed Train to a tank. lcon variations support graphics Transport
like ampoule, wave bag, flask, tank.

This shape represents any ggneral Shape used to represent in-line
In-Line Activity upstream or downstream activity and T Inventory storage.
allows for pre, processing, and post
Inventory
steps.

28
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Quick Pharma Value Stream Mapping Icons (Contd.)

Off-line activities support the in-line production but are assumed to be managed such that the in-line production lead time is
not impacted.

Off-Line Icons

Shape represents a general off-line activity. Shape represents kit used to make
Off Line Activity For example you could have an area media/buffer.
dedicated to cleaning small equipment Kit
used frequently in production.
Shape represents media/buffer needed Shape represents a storage tank
Q for an in-line activity. supplying a production step.
Media/Buffer Off Line Tank

If the same media is used in several

places, it can be represented once with

details by the media/buffer shape and
Q then everywhere else by the MB (media
buffer) shadow shape having the same
name.

MB Shadow

Auxiliary Icons

o Shape representing a pool of staff. It EQUIPMEN Equipment ID Tag. For visual purposes
N can be connected to the activities only.

served by the staff and will estimate

the minimum staff required.

Resource

Hyperlink Shape. Position on map

@ and then insert a hyperlink to another
Visio page or an external file. For
navigation purposes only.

29
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Drag out the sketch icons shown below and
overlay them on the grey images

o™

5@

\5(
()O

. A

% In-Line Activity \ In-Line Activity od @]

Seed Train Hold Center Transport

"

Customers

30
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Refresher Tips

Topics below were covered in more detail in the Time Mapping course. The notes here serve as a refresher.

1. lcon Stacks
A

Transport

L N\

Icons such as Seed Train, Activity, and Transport

belong to families of similar icons. You can switch . /\ @
=

to other shapes within the same family (eg.

Forklift t% Tru;;]k) \(vi';]h the “Change Sh?pﬁs”' In Line Transport ?@ Transport
command in the right-mouse menus of the icon.
g Transport Right-mouse-
button menu g
Transport

2. Page Resizing

To re-size the Visio drawing page, hold the Ctrl key and drag any page edge to the new size.

3. Adding Sequence Arrows

Sequence arrows are used to show the material/information flow between activities. E
. : fad
Sequence arrows are mandatory. Without these, the eVSM automated calculations cannot work. Sequence

To create and connect Sequence arrows, hold down the Ctrl key, select the centers in the required
sequence, and then click the Sequence button in the eVSM ribbon.

31
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Draw the icons shown in the image and connect

them with Sequence arrows. Image
é — Process Ul Process D1 |—»| Process D2 —» }) 1 l—o_—b W
Hold Center
Seed Train QA Transport

o+
S
O
C»O\)
S
N
OQ

o)
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Material Flow for Next Exercise

In the next exercise you will draw the map below with the Sketch Pharma stencil. A printed copy of
this page will help. Also, remember that all the pages in this course are available in the
eL_QuickPharma.11Notes.pdf which was included in the ZIP file you downloaded for this course.

Customers

-

Transport

(% > Al B1 > B2 &E&—’

l Seed Trainl l Seed Train Hold Center l QA | l Transport |

J

Off Line Tank

) [

Media/ Buffer MB Shadow

\
Y

A

Inventory
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With the “Sketch Pharma” draw the map shown on the previous
page. Use sequence arrows to show the material flow.

\\
O(\
2
C»O&%
Z,
N
0(\

"
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Lesson Summary: Declare Products and Route Sets eLeanor | Quick Pharma VSM | Lesson 2 | page

Youlearned: e How to open the Quick Pharma stencils and initialize a new map

e How to quickly sketch the upstream, downstream, in-line and off-line material flow

Road Map:
eVSM Quick Pharma — Learning Road Map
Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

Steps to sketch the process with Sketch Pharma
1. Open the Quick Pharma stencils and initiate the page
2. Drag out and line up the shapes from the Sketch Pharma stencil

3. Add Sequence arrows to show the flow of materials

What'’s next:

You will learn how to add data to the map, how to edit existing data, how to hide/show data, and how to import data via Excel.

35
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Data Entry for Pharma value stream

Data for the value stream is entered through some special data shapes which are attached to each activity. In this lesson you will
learn how to add these data shapes automatically to a sketch map, how to work with these data shapes, and how additional data
shapes can be used to perform optional extra calculations. You will also learn how to import data values through Excel.

eVSM Quick Pharma — Learning Road Map

3 4
Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

e Enter Data for the Pharma Process Flow

v018
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Working with Data on a Map

e Map data is stored in special data shapes which consist of a name, value, and unit. Processing |4 | hr
e To change any field, double-click and then follow the on-screen instructions.
e To move or delete a data shape, you must select the value field.

e The Views (accessed with the Views ) button allows you to hide/show data shapes. Name Value Unit

e All data shapes, including hidden ones, can be accessed through the List Variables button.
Select the Green center first, then click on the List Variables button.

e eVSM comes with a default list of variable names and units. New names and units can be added
through “Name and Unit Manager” form which is accessed with the NUM button.

e Default eVSM variable names and units should NOT be modified since they are used in the
automated calculations.

The combination of a green shape A0010 P A0040 all
along with all the data shapes
attached is called a center. In-Line Activity roocolsg g P
Customers
Transport
I ) Cust R
Data Shapes represent L;tlllzatlon Auto % Tr§rri1;|aeort xxx | Hr Duesrr?ar:r]lzr XXX V\llJI?
uns Per 1 |Run
data for centers they Batch Bich \
Proc_essmg XXX Hr
are glued to. Time o
Process o [ H xX” represents mandatory values
you must provide. eVSM cannot
Auto Hr perform calculations without these.
AN S
These are VA and NVA (value Auto Hr
daddeﬁ and ”_I‘?rr]‘ value atljdedd) Blue values are automatically
ata shapes. They are glued to
calculated by eVSM. Just

centers via a flying glue point. leave these alone.
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Data on Sketch Centers

Data shapes can be automatically added to a Sketch Pharma map. Just right-mouse click on any
Sketch Pharma shape on the draining page.

In-Line Activity@

Add all data (sh . :

Add Zn dgtz Ezazré;})t\J Click this command to
automatically add data shapes

Remove all data (shape) \l

Remove all data (page) to all centers on the page.

|

Data shapes can be removed
too. Note that this will delete any
values you have entered in the
data shapes.
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Add data shapes to this process flow. No need to
enter data values or change units.

Customers

2

Aoo10 1 A0020 1 A0040 1 \
% In-Line Activity A0030 1 In-Line Activity AOOSO@@ 1

Seed Train Hold Center Transport
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Enter data values

N

Transport Time =5 Min

Processing Time = 90 Sec

c?@

Hold Time = 2 Day

Processing Time = 4 Hr

A0010 1 /A0030 . S
0
In-Line Activity A0020 1 In-Line Activity A0040 & 1
Hold Center Transport
Utilization Auto | % Hold Time | xxx | Hr ! Utilization Auto | % Trgr?;%ort xxx | Hr
Runs Per 1 Run ® Runs Per 1 Run
Batch Btch Batch Btch
Processing Processing
Time XXX Hr \ Time XXX Hr
Process 0 Hr Process 0 Hr
Resource Btch Resource Btch
A( Auto  Hr Auto Hr
1 1
Auto Hr Auto Hr
1

Year Wk Day Day

52 7 24 3
Shft

Units

40 Wk Day Hr
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Working with Units

The default names and units can be seen in the NUM (Names and Units Manager) dialog. Additional
names or units may be added if necessary.

Example: Add a new Unit called “Box”

Name and Unit Manager
» Name & Unit Sets Map : Units .
ZY NUM cove To Set. B j New Unit X
Load From Set. Uﬂzt ?\IHOMBPA US | Metric 1] /\ ?S!eﬁts gI:'S-l;)yrpI?a ;2 I'\\:Shwali;r]:;
Delete Set.. Oorl No New Unit/ Numeric Characters Only
Btch No § i
Import Set.. Day No Modify Unit.. |Bo)d j
Export Set.. :& ;is Delete Unit.. Alias
Load W No Delete Unused |
Alias Mode HMDI:E ?&is\ Select Shapes |
) M o— Cancel OK
Export Alias Names | Import Alias Names OnW Run No —L ‘Urﬁ Converters
Map : Names (NVU's) § =
Name On Map Hidden Default Unit ~ Filter: >SS I
Activity Ti N N Hr/Wk - >~ . .
Adjacent Batch Resource No No FiBich ﬂ _New Name. | S~ Click OK and the new unit
Adjacent Lead Time No No Day Modify Name.. T—— = . T
Adjacent Prd Resource No No Hr/Wk —l W|” be seen the Un|t I|St
After Post Hold No No Hr Delete Name..
Allocated Resource No No Staff m
Batch Record Resource No No Hr/Btch
C N Y Run/Wk
C?g?;e‘?ource Ng N?)s leJ,prtch m
CIP Time No No Hr Ll Sequence..
Load From Map Source/Target Pages Equation Manager.. | oK |
Units Families -~
Units can be organized into families such as times, weight, length, etc. This % /\ 6
allows you to enter data (or view calculations results), and use different units ltem
on different parts of the map. For example, you may want to show quantities in Units
Pallets in one place and Boxes in another place. Converter

Some families have already been set up for you, eg. Seconds, minutes, hours,
days, or all in one family.

This Units Converter shows

Units are associated to families with Units Convertor shape. “1 Box contains 6 ltems”
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Add new unit convertor
Create a new unit “Tray” and then use a Units Converter to show that there are 12 “Kit” per “Tray”.

\\
O(\
2
Cp&s
Z,
N
0(\

"
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Hide/Show Data Shapes

The Quick Pharma centers include data shapes for data input and to display calculated values. By default, most of these
data shapes are hidden to keep the map view simple. Visibility of these is controlled through the Views form.

Views Form

Use this checkbox to hide/

€ | s [Hcmoes show ALL data shapes on
e | o, B Updte the map

o Y Filter
Calculate \Visualize

Variable Visibility e N
Center/Addon Name Variable Name(s) \nsli_bility Show ’11 List Vars ThIS C0|umn Of Switches is used
All v Al o o .
< to determine which variables
Customer T will appear in the List Variables
— form (covered in a later page)
+|| & | InLine
Use Expand/Collapse ]\ ™ | Adjacent L )
button to access all data 1| I | In Line Seed
shapes for a center J/ | e [] [ Capaciy | v
[ Computed Time | g These switches control
[ Demand | T ——_ which data shapes will be
[ Lo | ~ visible on the map
| Equipment Time | - [v
| Lead Time | r [v
| Process Resource | [v [v . .
(oo e | m . Use this button to hide all
This button reverts the [[Fesource Requred | G data shapes containing
switches back to the | Runs%/t calculated values
default state (as it was for T - -
a neW map) \FDefault Variable V|5|b|I|t| Hide Auto Variables Cancel 0K ‘
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Hide/Show Data with Views Dialog

1. Hide the time line (value added and non-value added shapes)
2. Make “Process Resource” data shapes visible

L

A0020 P A0030 P A0050 P
A0010) P A B A0040 P C A0060 é P
Seed Train Hold Center QA
Se?r?rgéai" 5 | Hr Utilization Auto | % Utilization Auto | % Hold Time | xxx | Hr Utilization Auto | % Q%Ir‘niad xxx | Hr
Runs Per 1 Run Runs Per 1 Run Runs Per 1 Run
Batch Btch Batch Btch Batch Btch
Processing Processing Processing
Time 2 Hr ﬂ Time 1 Hr Time 2.5 Hr
C O Auto  Hr
1
Auto  Hr | | Auto  Hr | | Auto  Hr Auto  Hr | | Auto  Hr
1 1 1 1 1
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Using the Yellow Add-ons in Quick Stencils

Many common calculations are built into the main centers (green shapes) and sequence arrows. The yellow icons in the Quick
stencils provide additional modifications and calculations.

How to Use Add-ons

Just drag out the desired add-on from the stencil and glue it to the bottom of the data shapes stack. New add-ons can also be
dropped on the green center shape and it will automatically get attached to the bottom of the stack.

Example

This plant works 21 shifts per week as indicated in the Time Center. Therefore it is assumed the packaging process is available
21 Shft/Wk. However, what if the packaging process is required 14 shifts per week? You can use the Activity Time yellow add-on

to show the actual available time.

/A0040 P
Time Center @
Year Wk Wk Shit : Packaging
@ Activity Time
c| 52 7 21 8
)
Wk Day Shft Hr Utilization Auto %
g Runs Per 1 |Run
Batch Btch
5 .
ro_I(_:ien?zlng 4 Hr
Process 0 Lrh
: . . R B
Plant production Packaging operation pyp—— it
21 shifts per week production time per W
week
Auto Hr

Add-ons Icon Positions in the Stencil
There is a unique correspondence between green icons in the stencil and the yellow icons that immediately follow the
green icon. So yellow icons can be used ONLY with the green icons they “belong” to.
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Add-ons for In-Line Activity Center

% Turmaround | | hr This can be used instead of the
. . T d H i -
A0050 P This center is used for both Turn Resource | **_|BieR Sreézgzg ﬁrrr?:gw of the nan
ups_tr_e_am Ie;nd downstream Around '
] In-Line Activity activities. For upstream usage
you may be making a batch from
In Line which several downstream runs Satch Record ]  The recording is assumed off line
Activity | Utlization | Auto | % are made. Hence the runs per E{; Resouce | © [Bih|  and not to impact lead time.
Runs Per 1 |Run batch variable.
Batch_ Btch Batch
Processing | x| Hr The Processing Time is Record
Process o |Hr considered as part of the lead
Resource Btch time -
' Go | |ManualTime| 0 ] Hr This is not used for analytics but
e M | useful to consider opportunity for
- Hold Tme | ** | Hr The In Process Hold Time is anua resource optimization.
In Process [~ _Hr considered as part of the lead Time
In Proc Hold Resource Btch time
Hold . ry Stations 1 Stn i ; ;
o This is used for duplicate stations
. . . . that are run in parallel.
PRE Pre Time 0 | Hr The Pre Time is considered as Activity
ore Resouree| 01X off line and just before Stations
Activity Pre Behl  processing begins. .
v RIGNTFISt | 100 | 9% Not used for analytics but useful
o . RFT Time for considering improvements.
POST PostTime | xxx | Hr The Post Time is considered as Activity
postResourcel 0 |2 |  oOff line and just after processing
» " Btch : RFT
Activity Post completes. It can be a caustic
clean ahead of CIP and SIP. s StepYield | xx | % Not used for analytics but useful
p| | [AfterPostHold xx | Hr The After Post Hold is for considering improvements.
considered as off line and in Yield
After Post parallel with CIP and SIP. So _ _
, Max(After Post Hold, 5 === estimate effective capacity.
54 CIPTime | xx | Hr +SIP). owntime
e i 8|B (gle()in In Place)
cip  [CIPResouree] XX |&ich (Ty| [actviyTme | xxc [S]  Activity time (after breaks) used if
i " === different at a station from that of
5;5 me X ' SIP (Steam In Place) Activity the overall plant.
S|P AGSIP Resource XX % Time




elLeanor | Quick Pharma VSM | Lesson 3 | Exercise 5 | page 47

Quick Pharma Add-ons Examples

Example 1 A0060 P Example 2 £0070 P
Activity Ds2 has 3 Stations e The production line works 3 Packaging
working in parallel. shifts a day, but the Packaging
RunsPer [, |[Run activity in available only for 1 RunsPer | ;| [Run
Batch Btch hift d Batch Btch
Processing sni er aay. Processing
Time 4 Hr P y Time 4 Hr
Process 2 Hr Process > Hr
/\ Resource Btch Resource Btch
1_r+1_r Stations 3 Stn /__\ ACt|V|ty Time 1 DLary
Activity @
Stations Activity Time
Auto  Hr | Auto Hr
1 1
Example 3 Example 4
A0080 P A0090 P
We have significant Pre and The equipment at activity Us2
Post time. Ds2 has a downtime of 15% and a Us2
yield of 80%.
Runs Per 1 Run Runs Per 1 Run
Batch Btch Batch Btch
Processing Processing
FRE Time 4 Hr Time 4 Hr
Process Hr Process Hr
Activity Pre Resource 2 Btch @ /_\ Resource 2 Btch
Pre Time 2 Hr i Downtime 15 %
o Downtime
POST Pre Resource 2 Bich Step Yield 80 %
L Post Time 15 Hr e
Activity Post o
Post Resource| 1 Btch .
Yield
| Auto Hr
1
Auto Hr
1
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Use add-ons to represent the following in the two
activity centers

1. Activity DS1 is available 15 shifts per week

2. Activity DS2 has 3 stations

Q

I erating Hours

Year Wk Wk Shit
2
'c 52 7 21 8
)
A0010 P A0020 P O Wk Day Shit Hr
DS1 DS2 J
Utilization Auto % Utilization Auto %
Runs Per 1 Run Runs Per 1 Run
Batch Btch Batch Btch
Processing Processing
Time 5 Hr Time 8 Hr
Process 0 Hr Process 0 Hr
Resource Btch Resource Btch
Auto  Hr | | Auto  Hr
1 1
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Edit Hidden Data with List Variables

Data shapes can be edited directly when they are visible on the map. The List Variables form
provides a way of viewing and editing values for hidden data shapes.

Click the List
Variables button

View values here.

Select the center you

g g g [@l wall Ma reate H
wish to edit or view S B Double-click a
Open List Variables ~ ] Scale Locs ~ Value to edlt

Ske

. In-Line Activity /

A0030
Process Resource 0 Hr/Btch
Processing Time X.xx Hr
Runs Per Batch 1 Run/Btch
Utilization Auto %
Value Added Auto Hr
Capacity Auto Run/Wk
Computed Time Auto Hr/Wk
Demand Auto Run/Wk
Demand % 100 %
Equipment Time Auto Hr/Btch
Lead Time Auto Hr
Resource Required Auto Hr/Wk
[ view All Variables
Double-Click Variables to Edit
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Viewing and Editing Data with List Variable

N
&

A0170 P AOlBOh P

In-Line Activity A In-Line Activity B
Utilization Auto % Utilization Auto %
Processing Processing

Time 8 Hr Time 5 Hr

| Auto  Hr | | Auto  Hr
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Refresher Tips

Topics below were covered in more detail in the Time Mapping course. The notes here serve as a refresher.

1. Instant change of Units

Processing 5m Hr /_\ Processing 5 Min

Sometimes you need to use different time units for the Time Time
same variable on different parts of the map. Eg.
Processing Time may be in seconds at some activities
and hours at others. You can of course double-click the
unit field and change the unit where required.

See how the unit
changes automatically
from Hr to Min

Example: Type “6m” and
click the Enter button on
your keyboard

2. Rounding

Rounding Options
You can control the decimal places displayed in data S0 \
. . . . Utilization 17 % 00
shapes with the Rounding command in the right-mouse ~ 0500
button menu. @ oy Utilization | 16.54 | %

hh:mm

3. Units by Example

When you need to set the unit for a variable throughout the PToSSSg
whole map, you can set it on one data shape, then use the Time 35 Hr\b Sec Ul e
“Units by Example” command to change it everywhere.

Unit by Example

™~
4. Align Timeline
BEFORE AFTER

The timeline (value added and M [ RO CEE—O =E— P [ [
non-value added data shapes) meen | B | | Eaa | e e s o e =0 B

. . . e N e N e T e R N Prorenard | o [ o | ooy oo] o | | P [ [ | oty o] o | PO | x| e
can be quickly aligned with the . —
« . . . »” _ isable Flying Connector
Align Timeline” command. o Dy, | stowEmaini -

. e Nonane |
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Map for Next Exercise

4

é > In-Line Activity A1 In-Line Activity D1 > In-Line Activity D2 > ; > E';J > Customers

Hold Time
Seed Train Time Processing Time =4 Hr =4 Hr Processing Time =4 Hr Processing Time =4 Hr QA Test Time Transport Time Customer Demand
=4 Hr Process Resource = 2 Hr Process Resource = 2 Hr Process Resource = 2 Hr =4 Hr =4 Hr =10 Run/Wk
Turnaround Time =1 Hr Turnaround Time =1 Hr Turnaround Time =1 Hr
Turnaround Resource = 1 Hr/Btch Turnaround Resource = 1 Hr/Btch  Turnaround Resource = 1 Hr/Btch

Media/Buffer Off Line Tank
Kit
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Draw the map shown on the previous page, complete
with all data shown, and sequence arrows.

\\
O(\
2
Cp&s
Z,
N
0(\

"
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Check and Solve the Map

The Check function identifies common user mistakes on the map. It
also attempts to fix certain problems. You should always run the
Check function before the first Solve. To run, just click the
button. Any problems will be listed in a warning message (see right).
If there are no problems, you will see an OK status like this:

o Status : OK

Message : Meodel Check found no errors

oK

+ Check
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eVSM Model Check Warnings

Double-Click on any item to zoom in to associated area of the

Variable data must be numeric

X

Highlight Selected

Variable data must be numeric

Selected Warning (double click for full warning text)
Select a warning to show its full text here...

Highlight All

Clear Warning Shapes

Export to Excel

o« |

When ready, click the Solve button. This will perform the calculations, and the blue values on the map will show the
calculation results. Solve also updates any charts on the map.

/—\L

Before Solve

After Solve

{20310 1 120010 1 lA0370) 1 [z0390| 1
Time Summary Time Summary
Assemble hozzo /T \| 1 LTVANVA | Auto |Day Assemble lnozed /L \| 1 LTVANVA | 13.37 | Day
. Total Value Fef Total Value
Finished Goods Added Auto | Min Finished Goods Added 2.99 | Min
X >120 General Value Added ) >120 General Value Added
Cycle Time <240 Sec ) Inventory 000 |item Percent Auto % Cycle Time <240 Sec ) Inventory 2000 |item Percent 0.03 %
Product | >200 Product | >200
Qty Per Cycle 1 Item ) inventory| <200 Item ) Qty Per Cycle 1 Item ) inventory| <300 Item| >
" Item - Item
Capacity Auto Day Capacity 449.25 Day |
Stations 2 Stn Stations 2 Stn
OEE Input OEE Input
Percent 80 % Percent 80 %
Auto  Day 8.83 Day
L L
Auto  Sec 179.50 Sec
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Check and Solve this map
The Hold Center time should be 12 Hr

AQOTO all
‘ 8 Customers
‘ Customer o5 Run
Demand Wk
A0020 1 A0040 1 A0050 1
A0010 1 Ul A0030 1 D1 D2 A0060 & 1
Seed Train Hold Center QA
Seﬁ.?rgéai" 4 | Hr Utilization Auto | % Hold Time | xxx | Hr Utilization Auto | % Utilization Auto | % Q/_\ml;%ad 2 | Hr
Runs Per 1 Run Runs Per 1 Run Runs Per 1 Run
Batch Btch Batch Btch Batch Btch
Processing Processing Processing
Time 4 Hr Time 5 Hr Time 6 Hr
Hold Time Process Hr Process Hr
Process Hr 0 L 0
Resource 0 Bich should be 12 Hr Resource Btch Resource Btch
Auto  Hr
1
Auto  Hr Auto  Hr Auto  Hr | | Auto  Hr | | Auto  Hr
1 1 1 1 1
Year Wk Wk Shft
2
'c 52 7 21 8
=)
5b Wk Day Shft Hr
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Data Input through Excel

Sometimes it is more convenient or easier to input data through Excel rather then type directly on the map. eVSM facilitates
this with:

Create XL - Creates an Excel file which represents all the data input values for the current map.

(@ 'mport XL - Import XL pulls the data in from Excel to the map.

The columns represent
the variables

l

B C D E F G H | J L M N O P Q
1 Tag Center Type Operation Data Data Data Data Data Da ata Data Data Data Data Data Data
Al Al Al Al Al Al Al Al Al Al Al |
o
o =
£ 2 =z .
el 4| B B | g
o > S I= o
g E s . § 8 8 E|E| B
£ g g S| 2lz| 3 ||l £ | 25| 3 el
The rows represent S & £ e £ g 2 £ 2 z 2 2 g
o = o @ = c 2 i Q ] « ) ]
centers on the ma § £ % §F 3 % : 2 ¢ 23 5 5
p RN s | 8 |2|2| &£ |&| & |£/8| 8 =
Day Min/Btch Run/Wk % Day Btch Hr/Btch Hr Hr/Btch Hr Hr Hr/Btch Run/Year
4
Al Al
5 |A0010 In Line Seed Train St3
Al Al Al b Al Al
6 |A0030 In Line Activity Upl X.XX 100.0% 0 x.xx
Al Al Al bl Al A | . . .
7 |A0040 In Line Activity up2 XK 100.0% 0 x.xx The input data is in the
Al Al Al X Al Al hl bl
8 |A0050 In Line Activity Up3 XXX 100.0% 1 x.xx 0 x.xx 1
d < i white cells
9 |A0060 In Line Hold Hold Center XXX
Al Al | Al A | Al h |
10 |A0070 In Line Activity Ds1 100.0% 0 x.xx 0 x.xx
Al Al | Al h | Al Al
11 'A0080 In Line Activity Ds2 100.0% 0 x.xx 0 X.xx
Al Al Al hl
12 |A0090 In Line QA QA XXX 1
Al Al Al Al
13 |A0100 Customer Center Customers X.XX 0
hl Al
14 20360 Capacity Summary Capacity Summary
1= | I N e I
16 Add Center..
17 Add Center..
18 Add Center..

Additional centers can be added here. When the
Excel file is imported, these will be drawn as new
centers below the bottom edge of the page
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You learned: e How to work with data shapes
e How to automatically add data shapes to an eVSM sketch map
e How to work with eVSM Add-ons for optional calculations
e How to import data values through Excel

Road Map:
eVSM Quick Pharma — Learning Road Map
Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

What'’s next:

How to calculate the and visualize the lead time for value streams,
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Lead Time Analysis

In lesson 1, you learned the concepts and components of lead time. This this lesson you will learn how to input data for lead time
analysis and then see the calculations in a summary and a chart.

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

Lead time analysis for the Pharma Value Stream

v018
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Time Summary

The Lead Time Summary center calculates the total time for the materials to go through the full in-line process.

vear | wk | wk | shit

E| s 7 21 8

S Custolers
wk [ Day | sht Hr

Customer

Drop the Lead Time Summary

center on the map bs2
St3 Hold Center QA
S ] o [w| [omemen [soor [ [ ovemon [z [ 30| [ omamon [7ims [ | [weree] 2 o] [ ovvmion 5052 [0 | | vmemen [mms [ %] [B ] [
Turnaround HIr Turnaround Hr- Turnaround HI Hr- HI
Resource 2 Bich Resource. 2 Bich Resource 4 Bich Pre Resource 2 Bich Pre Resource L Bich
‘Batch Record 20 Min ‘Batch Record 30 Min Batch Record a5 Min
200 Hr ‘ ‘ 1600 Hr ‘ ‘ 200 Hr ‘ ‘ 2000 Hr 800 Hr ‘ ‘ 1000 Hr ‘ ‘ 100 Hr ‘
B
= = =g

YN o | ] e
Lead Time Summary |\ SRR weTme | 2 |
L d T_ T [ o | e \ T, [ Va7
ead Time N =T
Summary \ \ AR

\' |z0010 al
\

Solve and see Lead Time Summary
Total Lead

the result alLead 1375 | hr

—_—
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Add a Time Summary and Solve the Model to calculate
the total lead time for the in-line processes.

A0140 all
Year Wk Wk Shft
a Customers
'c 52 7 21 8
> Customer T\~ Run
Wk Day Shft Hr Demand 20 WK
A0070 A0080 1 A0100 1 A0110 1
1
% 1 In-Line Activity A0090 1 In-Line Activity \ In-Line Activity A0120 é 1 01305 @] 1
Seed Train Hold Center QA Transport
SeedTrain | 45 | hy Utiization | 893 | % HoldTime | 8 | Hr Utilization | 14.88 | % Utilization | 23.81 | % QAlead | |y Transport | 45 iy
Time : ' . . Time Time
Runs Per 1 Run Runs Per 1 Run Runs Per 1 Run
Batch Btch Batch Btch Batch Btch
Processing ) Processing ; Processing
Time 45 | Min ® Time 75 | Min Time 2 Hr
Process 0 Hr Process 0 Hr Process 0 Hr
Resource Btch Resource Btch Resource Btch
8.00 Hr 0.25 Hr
1 1
4.50 Hr | | 0.75 Hr 1.25 Hr | | 2.00 Hr | | 1.00 Hr
1 1 1 1
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Lead Time Chart

The Lead Time Chart visualizes the lead time components.

Drop the Lead Time Chart
shape on the page.

E - \
Lead Time
Chart

Lead Time Chart
o 10 20 20 a0 50 60 70 EY %0 100

Legend
AGI0  AOO30  AOOAO A0SO A0060 AOTO  AOBO A0S0 B Seed Train Tme
1 U st sz QA
o P Q [ Processing Time
1 W HouTime

[ QALeadTime

In the right-mouse menu of
the chart shape, select the
“Plot Lead Time” command. J

The right-mouse menu of the
chart shape also includes
“Edit Ladder Chart Data”

command which allows you to
change units, scale, etc.
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Plot the Lead Time chart for this value stream

A0140 all
Year Wk Wk Shft
a Customers
'c 52 7 21 8
> Customer T\~ Run
Wk Day Shft Hr Demand 20 WK
A0070 A0080 1 A0100 1 A0110 1
1
1 In-Line Activity A0090 1 In-Line Activity \ In-Line Activity A0120 é 1 01305 @] 1
Seed Train Hold Center QA Transport
Seed W | 45 | Hr Utiization | 893 | % HoldTime | 8 | Hr Utilization | 133.93| % Utilization | 23.81 | % ariead |y Transoort |45 | Min
Runs Per 1 Run Runs Per 1 Run Runs Per 1 Run
Batch Btch Batch Btch Batch Btch
Processing ) Processing ; Processing
Time 45 | Min ® Time 75 | Min Time 2 Hr
Process 1 Hr Process 1 Hr Process 15 Hr
Resource Btch Resource Btch Resource ) Btch
8.00 Hr 0.25 Hr
1 1
4.50 Hr | | 0.75 Hr 1.25 Hr | | 2.00 Hr | | 1.00 Hr
1 1 1 1
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Map for Next Exercise

" Year Wk Wk Shft
HE 7 21 8 Customers
> Wk Day Shft Hr
Customer Demand
=10 Run/Wk

% > U1 > u12 D11 > ﬁ - b

Hold Time
Seed Train Processing Time =2 Hr Processing Time =5 Hr =4 Hr Processing Time =4 Hr QA Test Time Transport Time
Time =8 Hr Process Resource = 2 Hr/Btch Process Resource = 4 Hr/Btch Process Resource = 2 Hr/Btch =4 Hr =4 Hr
CIP Time=1Hr Turnaround Time =1 Hr Turnaround Time =1 Hr
Turnaround Resource = 1 Hr/Btch

CIP Resource = 10 Min/Btch Turnaround Resource = 1 Hr/Btch
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Draw the map shown on the previous page

\\
O(\
2
(»0&6
Z,
N
0(\

"
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You learned: e How to use a lead time summary center.
e How to plot a lead time chart.

e You saw where the controls are to customize the chart for scale, tweak units, title, legend, etc.

Road Map:
eVSM Quick Pharma — Learning Road Map
Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

What'’s next:

You will learn about capacity and capacity analytics in more detail.
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Capacity Analysis

In this lesson we will learn how to analyze the capacity of the value stream. You will see how to identify any bottle -necks, how to

calculate the line capacity, how to represent causes of capacity loss, and how to explore impact on capacity of improvement ideas in
eVSM.

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . : .
Concepts Process Analysis Analysis Analysis

o Capacity analysis for the Pharma Process Flow

v018
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Capacity Analysis

The Utilization Chart in the Quick Pharma stencil summarizes the capacity utilization per activity for the
whole value stream. Steps to plot the Utilization chart:

After the map has been
solved, drop the Utilization
Chart shape on the map

m

Utilization
Chart

Click the “Plot Chart”

command in the right- et \
mouse menu / s \\
Main operations utilization chart
140 - (Activities which exceed
120 100% utilization will
100 — have trouble meeting
o 1L T ] t customer demand

%

60 ——

20— [] utlization

0 Legend
A0030 A0040 A0050 A0070 A0080

67 S ¥ ¥ & F
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Which activities are not able to meet
Year Wk Wk Shft A0070 all
customer demand? @
IS 52 7 21 8
)
(O)Aand B Wk Day | shft Hr
Customers
Customer Run
@ Band C Demand 50 Wk
(O)AandD
(O)Dand B
A0020 1 A0030 1 /A0050 1 A0060 1
A0010 1 A B A0040, 1 C D
Seed Train Hold Center
Seed Train Runs Per Run Runs Per Run . Runs Per Run Runs Per Run
Time 10 Hr Batch 1 Btch Batch 2 Btch Hold Time | 2 |Day Batch 1 Btch Batch 1 Btch
Processing Processing Processing Processing ;
Time 2 Hr Time 12 Hr Time 2 Hr Time 75 Min
Activity Time | 112 % Pre Time 30 Min Pre Time 1 Hr CIP Time 1 Hr
Post Time 2 Hr Post Time 1 Hr SIP Time 1 Hr
Stations 2 Stn
48.00 Hr
1
10.00 Hr | | 2.00 Hr 12.00 Hr 2.00 Hr | | 1.25 Hr
1 1 \ 1 1 1
: Main operations utilization chart
120 __
100 —
80 —— —
X 60 —— —
Utilizati
on 40— I
68 Chart
20 —— .
[] utilization
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Line Capacity

The line capacity is calculated in Capacity Summary. Steps to use:

Drop the Capacity
Summary on the map

si3

SRR

i =

Capacity
Summary

Solve the map

Z0360)

all /

Capacity Summary

/
Total Demand| 35.00 Run

Wk I/
Max Stn
Utilization | 13393 | % /
See the result Line Capacity | 37.33 | Run
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What is the Line capacity of this value stream? ”
/A0070 a
(O) ~45 Run/Wk
Customers
~ Cust R
@ 52 Run/Wk Du;ﬁggr =0 V\L/ll?
(©) ~56 Run/Wk

(©) ~62 Run/Wk

A0020 1 A0030 1 /A0050 1 A0060 1
A0010 1 A B A0040, 1 C D
Seed Train Hold Center
Seed Train Runs Per Run Runs Per Run . Runs Per Run Runs Per Run
Time 10 Hr Batch 1 Btch Batch 2 Btch Hold Time | 2 |Day Batch 1 Btch Batch 1 Btch
Processing Processing Processing ; Processing ;
Time 2 Hr Time 8 Hr Time 90 Min Time 75 Min
Activity Time | 112 % Pre Time 30 Min Pre Time 30 Min CIP Time 1 Hr
Post Time 2 Hr Post Time 30 Min SIP Time 1 Hr
Stations 2 Stn
48.00 Hr
1
10.00 Hr | | 2.00 Hr 8.00 Hr 1.50 Hr | | 1.25 Hr
1 1 \ 1 1 1
70360 all
Capacity Summary
Run
Total Demand| 50.00 WK
Max Stn o
. Year Wk Wk Shft Utilization 96.73 %
| s2 7 21 8 Line Capacity| 51.69 |-
=)
70 Wk Day Shft Hr
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Will the line capacity for this value stream increase if ”
- - = A0070 a
we add a second station at activity B?
© No
Customers
Customer Run
@ Yes Demand 50 WK
A0020 1 A0030 1 /A0050 1 A0060 1
A0010 1 A B A0040, 1 C D
Seed Train Hold Center
Seed Train Runs Per Run Runs Per Run . Runs Per Run Runs Per Run
Time 10 Hr Batch 1 Btch Batch 2 Btch Hold Time | 2 |Day Batch 1 Btch Batch 1 Btch
Processing Processing Processing ; Processing ;
Time 2 Hr Time 2 Hr Time 90 Min Time 75 Min
Activity Time | 112 % Pre Time 30 Min Pre Time 30 Min CIP Time 1 Hr
Post Time 2 Hr Post Time 30 Min SIP Time 1 Hr
: 48.00 Hr
1
10.00 Hr | | 2.00 Hr 2.00 Hr 1.50 Hr | | 1.25 Hr
1 1

O\

Z0360) all

Capacity Summary

Run
Total Demand| 50.00 WK

Max Stn
Year Wk Wk Shft Utilization 96.73 | %
Run

Line Capacity | 51.69 WK

52 7 21 8

- Units

N Wk Day Shft Hr
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Which one of the following changes will show the
biggest improvement in line capacity? 200 all

(O) Reduce Turnaround Time at Up1 to 1 Hr/Btch

. Customers
(O) Add a second station to Ds1
Customer 45 Run
Demand Wk

(O) Add an extra QA inspector

@ Reduce the pre-processing time to 1 Hr/Btch at Up2

7

/A0020 1 /A0030 1 /A0050 1
oot — | 1 Upl Up2 A0040 1 Ds1 A006() ﬁ 1
St3 Hold Center QA
Seed Tra |5 | e Rtér;sthr’]er 2 % Rl.ér;Sthr:el’ 2 % HoldTime | 2 |Day Rlégstcier 1 % ariead |3 |y
Pro_«r:ien.:,zing 5 Hr Pro_:_:ienfzing 6 Hr Pro_(l_:ien?ging 4 Hr Rlér;Stc:er 1 %
I A A I o I e
Tur_r;?r;%und 2 Hr Be:_\t’cg; clije;ggrd 45 % Pre Time 2 Hr
Tlgg;%rl?r%gd 2 % Pre Time 3 Hr Pre Resource 2 %
Bal\é(g; gfjerggrd 20 % Pre Resource 1 %
N\
C O 48.00 | Hr
5.00 | Hr | | 5.00 | Hr | | 6.00 | Hr 4.00 | Hr | | 3.00 | Hr
20360 al
Capacity Summary
Year | Wk wk | shit Total Demand| 45.00 |-R4D
2 Max Stn -
c| %2 7 2 8 utilization | *00-71| %
70 Wk Day | Shit Hr Line Capacity| 28.00 |-
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Youlearned: e How to preform a capacity analysis on a map
e How the Utilization chart can visualize capacity
e How to show the line capacity
e How to explore impact on capacity of improvement ideas

Road Map:
eVSM Quick Pharma — Learning Road Map
Pharma Sketch the Lead Time Capacity Resource
Enter Data . : .
Concepts Process Analysis Analysis Analysis

What'’s next:

You will learn how to preform a resource analysis on a map in eVSM.
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Resource Analysis

Given your customer demand and operation parameters, eVSM can calculate resource required and the resource utilization for a
part or the whole of the value stream. This lesson shows how.

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

Resource analysis for the Pharma Process Flow

v018
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Total Resource Required and Total Resource Utilization

The total resource required for the value stream depends on the customer demand, the effort required to process each run, all
the pre and post activities, and the supporting off-line activities. A quick way to get this total estimate is with the Resource

Summary center.

Once you have the value stream model configured with the input data, simply drop the Resource Summary center on the

page, enter the allocated staff data, and Solve.

>3

Resource

Summary

Total Staff.

20020

all

Resource Summary

Staff availability after holidays, sick
leave, etc. accounted for.

75

Blue values calculated
automatically by eVSM.

Allocated
Resource 22 [ Staff
Ops time per 0 ar
staff Wik
Staff )
Attendance | 9° %
Eff Avall Ar
Resource | 792:00 [mk
Total Resource Ar
Reqd 735.83 WK
Total Resource
Utilization 9291 | %
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Total Resource

You have a team of 12 associates to cover all activities shown below. All associates work 40 hours
per week. Attendance (after vacation, sick leave, etc.) is 85%. What is the total resource utilization?

IA0100| all
(©) ~98%
@ ~91% Custoyers
Customer M Run
~ 0,
@ 88% Demand Wk
(©) ~95%
A0030 1 A0040 1 A0050 1 A0070 1 /A0080 1
oot — | 1 Upl Up2 Up3 A0060 1 Ds1 Ds2 noosd 1
St3 Hold Center QA
Seed Tra |5 | hr Utilization | 5357 | % Utilization | 41.67 | % Utilization | 71.43 | % HoldTime | 2 |Day Utilization | 59.52 | % Utilization | 63.99 | % artead |y
Runs Per 2 Run Runs Per 2 Run Runs Per 2 Run Runs Per 1 Run Runs Per 1 Run RunsPer | . |Run|
Batch Btch Batch Btch Batch Btch Batch Btch Batch Btch Batch Btch
Processing Processing Processing Processing Processing Hr
Time 16 Hr Time 12 Hr Time 20 Hr Time 8 Hr Time 10 Hr QA Resource] 2 Sih
Process 4 Hr Process 4 Hr Process 8 Hr Process P Hr Process 10 Hr
Resource Btch Resource Btch Resource Btch Resource Btch Resource Btch
Turnaround Turnaround Turnaround ) ) .
Time 2 Hr Time 2 Hr Time 4 Hr Pre Time 2 Hr Pre Time 45 Min
Turnaround Hr Turnaround Hr Turnaround Hr Hr Hr
Resource 2 Btch Resource 2 Btch Resource 4 Btch Pre Resource 2 Btch Pre Resource 1 Btch
Batch Record 20 Min Batch Record 30 Min Batch Record a5 Min
Resource Btch Resource Btch Resource Btch
( 48.00 Hr
1
2.00 Hr 16.00 Hr 12.00 Hr | 20.00 Hr 8.00 Hr | | 10.00 Hr | | 1.00 Hr |
1 1 \ 1 1 1 1
O A0130 3 A0140 4
M1 M1
Runs Per Runs Per 1 |Runj
Batch Batch Btch
T”'anr%””d 2 | Hr MBTme | 2 |Hr
Tumaround [, | Hr | Media Buffer( , [ Hr_
Resource Btch Resource Btch
[Transfer Timg 1 Hr
Transfer Hr
Year Wk Wk Shft Resouree 2 Bt
a2
'c 52 7 21 8
=)
6 Wk Day Shft Hr
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Resource Analysis for a Part of the Value Stream

When you need to calculate the resource usage for just a part of the value stream, you can use
the Resource Center.

Use the -<E Auto Pipe button
in toolbar to connect Pipe
arrows to activities involved.

Drop the Resource Center
on the map and give it an
appropriate name.

Solve and see
the result in the
L data shape.

@/

==:]

Resource
Center
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Resource for Off-line Operations
IA0100 all
(O) 144 Hr/Wk
(O) 98 Hr/Wk Custolpers
Customer y Run
@ 108 Hr/Wk Demand )Q WK
(©) 120 Hr/Wk
A0030 1 A0040 1 A0050 1 A0070 1 A0080 1
oot — | 1 Upl Up2 Up3 A0060 1 Ds1 Ds2 noosd 1
St3 Hold Center QA
Seed i |5 | hr Utilization | 107.14 | % Utilization | 83.33 | % Utilization | 142.86 | % HoldTime | 2 |Day Utilization | 119.05 | % Utilization | 127.98 | % artead |y
Runs Per 2 Run Runs Per 2 Run Runs Per 2 Run \ Runs Per 1 Run Runs Per 1 Run RunsPer | . |Run|
Batch Btch Batch Btch Batch Btch Batch Btch Batch Btch Batch Btch
Processing Processing Processing Processing Processing Hr
Time 16 Hr Time 12 Hr Time 20 Hr Time 8 Hr Time 10 Hr QA Resource| 2 Bich
Process 4 Hr Process 4 Hr Process 8 Hr Process P Hr Process 9 Hr
Resource Btch Resource Btch Resource Btch Resource Btch Resource Btch
Turnaround Turnaround Turnaround ) ) .
Time 2 Hr Time 2 Hr Time 4 Hr Pre Time 2 Hr Pre Time 45 Min
Turnaround Hr Turnaround Hr Turnaround Hr Hr Hr
Resource 2 Btch Resource 2 Btch Resource 4 Btch Pre Resource 2 Btch Pre Resource 3 Btch
Batch Record 20 Min Batch Record 30 Min Batch Record a5 Min
Resource Btch Resource Btch 4 Resource Btch
48.00 Hr
1
2.00 Hr 16.00 Hr 12.00 Hr 20.00 Hr 8.00 Hr | | 10.00 Hr | | 1.00 Hr |
1 1 1 1 1 1 1
A0130 3 A0140 4
M1 M1
Runs Per 1 |Runj Runs Per 1 |Runj
Batch Btch Batch Btch
Tumaround | | MBTime | 2 |Hr
Tumaround [, | Hr | Media Buffer( , [ Hr_
Resource Btch Resource Btch
[Transfer Timg 1 Hr
Transfer Hr
Year Wk Wk Shft Resource 2 |ge
2
'c 52 7 21 8
=)
Wk Day Shft Hr
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Resource Utilization for a Part of the Value Stream

To calculate the resource utilization for a part of the value stream, follow these steps.

Drop the Resource Center
on the map and give it an
appropriate name.

Use the '4. Auto Pipe button
in toolbar to connect Pipe
arrows to activities involved.

Solve and see the
S result in the
= L Resource Center.
Resource
Center \
Resource
Usage

Attach the Resource Usage
add-on to the Resource Center.

Make sure there is a Resource
Summary center on the map with
the plant resource data.

] —

Resource
Summary
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Resource for Up-stream In-line Operations

@ 80% A0100 all

(©) 75%
Custqymers

@ 70% Customer mo Run

Demand
(©) 65%

A0030 1 A0040 1 A0050 1 : /A0070 1 /A0080 1
oot — | 1 Upl Up2 Up3 A0060 1 Ds1 Ds2 noosd 1
St3 Hold Center QA
Seed Tra |5 | hr Utilization | 5357 | % Utilization | 41.67 | % Utilization | 71.43 | % HoldTime | 2 |Day Utilization | 59.52 | % Utilization | 63.99 | % artead |y
Runs Per 2 Run Runs Per 2 Run Runs Per 2 Run Runs Per 1 Run Runs Per 1 Run RunsPer | . |Run|
Batch Btch Batch Btch Batch Btch Batch Btch Batch Btch Batch Btch
Processing Processing Processing Processing Processing Hr
Time 16 Hr Time 12 Hr Time 20 Hr Time 8 Hr Time 10 Hr QA Resource] 2 Sih
Process 4 Hr Process 4 Hr Process 8 Hr Process P Hr Process 10 Hr
Resource Btch Resource Btch Resource Btch Resource Btch Resource Btch
Turnaround Turnaround Turnaround ) ) .
Time 2 Hr Time 2 Hr Time 4 Hr Pre Time 2 Hr Pre Time 45 Min
Turnaround Hr Turnaround Hr Turnaround Hr Hr Hr
Resource 2 Btch Resource 2 Btch Resource 4 Btch Pre Resource 2 Btch Pre Resource 1 Btch
Batch Record 20 Min Batch Record 30 Min Batch Record a5 Min
Resource Btch Resource Btch Resource Btch
Nq ) 4 48.00 Hr
1
2.00 Hr 16.00 Hr 12.00 Hr 20.00 Hr 8.00 Hr | | 10.00 Hr | | 1.00 Hr |
1 1 1 1 1 1 1
A0130 3 A0140 4
() ()
Resource Summary
Allocated
Resource 12 | Staff M1 M1
Ops time per Hr Runs Per Runs Per Run
Year Wk Wk Shft staff 40 WKk Batch Batch 1 Sch
2 Staff Turnaround
= o '
S 52 7 21 8 Attendance 80 % Time 2 | Hr MB Time 2 | Hr
Eff Avail Hr Turnaround Hr Media Buffer Hr
Wk Day Shft Hr Resource 384.00 "Wk Resource | 2 [Bich Resource | 2 [Bich
Totalls eeqsdource 357.92 % [Transfer Timgl 1 Hr
Total Resource Transfer Hr
80 Utilization 93.21 [ % Resource 2 I5eh
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Youlearned: e How resource requirements are modelled in eVSM
e How to calculate the total resource usage and utilization for the whole value stream

e How to calculate the resource usage and utilization for a part of the whole value stream

Road Map:

eVSM Quick Pharma — Learning Road Map

Pharma Sketch the Lead Time Capacity Resource
Enter Data . . .
Concepts Process Analysis Analysis Analysis

What'’s next:

Keep a copy of the course notes handy for future reference. Attempt capturing one of your value streams in eVSM. If you have
guestions, connect with support@evsm.com to discuss.
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—Useful Links

eVSM Toolbar Guide
Map Examples
eVSM Blogs

eVSM Support FAQ

Download Latest Version

www.evsm.com

evsm.com/toolbarguide
evsm.com/examples

evsm.com/blog

evsm.com/support

evsm.com/install

6 October 2021
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