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Market-Driven	Systems	
Marknadsstyrda	System	

FRTN20	
Lecture	3:	Batch	ProducCon	
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Outline	

•  Batch	Produc,on	Systems	
•  S88	Batch	Standard	
– Process	Model	
– Physical	Model	
– Procedural	Model	
– Equipment	Control	Logic	
– Recipe	–	Equipment	Control	SeparaCon	
– AddiConal	Items	
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FuncConal	Model	of	an	Enterprise	

3	

Level	4	

Level	1	

Level	2	

Level	3	

Business	Planning		
&	LogisCcs	

Plant Production Scheduling, 
Operational Management, etc	

Manufacturing		
OperaCons	Management	

Dispatching Production, Detailed Production 
Scheduling, Reliability Assurance, ... 

Discrete	
Control	

1	-	 	Sensing	the	producCon	process,	manipulaCng	the	
producCon	process	

2	-	 	Monitoring,	supervisory	control	and	automated	
control	of	the	producCon	process	

3	-	 	Work	flow	/	recipe	control	to	produce	the	desired	
end	products.	Maintaining	records	and	opCmizing	
the	producCon	process.		

	
Time	Frame	

	ShiXs,	hours,	minutes,	seconds	

4	-	 	Establishing	the	basic	plant	schedule	-	producCon,	
material	use,	delivery,	and	shipping.	Determining	
inventory	levels.		

	
Time	Frame	

	Months,	weeks,	days,	shiXs		

Level	0	 0	-	 	The	physical	producCon	process	

ConCnuous	
Control	

	

Batch	
Control	

	

Level	5	
Company	Management	

5	-	 	Receive	sales	orders,	assure	shipping	and	customer	
relaCons.		

Time	Frame	
	Years,	Months	

Batch	ProducCon	Processes	

General	CharacterisCcs	of	batch	
producCon	processes:	

	
• 	ProducCon	of	products	in	batches	
• 	DisconCnuous	flow	of	materials.	
• 	ProducCon	run	determined	by	Cme/end	
point.	
• 	ProducCon	goes	through	steps	of	
operaCons.	
• 	Fluid	and	dry	processing.		

4	
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Batch	ProducCon	Processes	
A	batch	producCon	process	produces	products	in	batches	(lots).	

ProducCon	goes	through	steps	of	operaCons	into	products.		

5	

Batch	ProducCon	
The	basic	funcConality	required	in	batch	producCon	is	the	recipe.	
The	recipe	coordinates	basic	control	funcCons	with	procedural	

control	and	coordinaCon	control.		
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Today,	there	is	an	internaConal	standard	for	
Batch	Control,	IEC	61512,	also	known	under	
the	name	ISA88	(or	simply	S88).	
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Making	cookies	
The	making	of	cookies	is	an	example	of	batch	
producCon.	

	The	recipe	defines	the	steps	required	to	
make	the	cookies:	
	
1.  Add	flour,	sugar	and	cocoa	in	a	bowl	
2.  Mix	and	siX		
3.  Add	buber,		
4.  Chop	unCl	well	blended.	
5.  Roll	very	thin,		
6.  Sprinkle	with	granulated	sugar,		
7.  Sut	with	cooky	cuber,		
8.  Bake	on	a	bubered	sheet	in	a	

moderate	oven.		
	

The	formula	defines	the	quanCCes	of	
the	ingredients:	
	
2	cups	flour	
1/4	cup	cocoa	
1/2	cup	brown	sugar	
1/4	teaspoon	salt	
1/2	cup	buber	
1/2	teaspoon	vanilla	
	 7	

Industrial	batch	producCon	

The	products	can	most	oXen	also	be	done	in	a	
conCnuous	way	BUT	….	

1.  A	higher	degree	of	flexibility	is	beneficial	
OR	
2.  Some	of	the	producCon	acCviCes	require	an	

extended	Cme	to	complete	
=>	Batch	ProducCon	is	someCmes	the	prefered	

producCon	type.	

8	
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Industrial	batch	control	
•  Within	the	same	process	cell	several	products	
can	be	made.	

•  Within	the	same	process	cell	several	products	
can	be	made	at	the	same	,me.	

•  Within	the	same	process	cell,	the	same	product	
can	be	made	using	different	equipment.		

	
=>	Batch	control	becomes	more	than	just	a	control	
problem,	it	also	becomes	a	system	scheduling	
problem.		

9	

Industrial	Batch	ProducCon	
Batch	control	includes:	
•  Basic	control	(i.e.	Classic	conCnuous	control)	
•  Logic	control	(i.e.,	start-stop)	
•  Procedural	control	(i.e.	Sequencing)	
•  CoordinaCon	control	(i.e.	AllocaCon	of	
equipment,	propagaCng	state	changes)	

⇒ 	Batch	control	therefore	tends	to	be	more	
complex	than	both	conCnuous	and	discrete	
control		

10	
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Batch	Control	

11	

Fill	A	

Fill	B	

Heat	 Mix	
Keep		
warm	 Wait	

Discharge	

Outline	

•  Batch	ProducCon	Systems	
•  S88	Batch	Standard	
– Process	Model	
– Physical	Model	
– Procedural	Model	
– Equipment	Control	Logic	
– Recipe	–	Equipment	Control	Separa,on	
– Addi,onal	Items	

12	
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1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Procedural	model	(Control	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		

	batch	control		

What	is	defined	in	S88	?	

13	

Process	
Production of Polyvinyl Chloride	

Polymerize, Recover, Dry	

Prepare reactor, Charge, React	

Add, Heat, Hold	

Process 
Stage	

Process 
Operation	

Process 
Action	

A process is a sequence of activities for the conversion, transporation or storage 
of material and energy.	

1.	Process	Model	

14	
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1.	Process	Model	-	Example	

Esterify 

Strip 

Neutralize 

Filter 

Initialize 

Charge 

React 

Initialize 

Add Ing. A 

Add Ing. B 

Process 
Stages 

Process  
Operations 

Process 
Actions 

15	

1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Procedural	model	(Control	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		

	batch	control		

What	is	defined	in	S88	?	

16	
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Physical	Hierarchy	
ENTERPRISE	

SITE	

AREA	

PROCESS	
CELL	

UNIT	

PRODUCTION	
UNIT	

PRODUCTION	
LINE	

WORK	
CELL	

Lower	level		
equipment	used	
in	repeCCve	or	
discrete	operaCons	

Lower	level		
equipment	used	
in	conCnuous	
operaCons	

STORAGE	
ZONE	

STORAGE	
UNIT	

Lower	level		
equipment	used	
in	inventory	
operaCons	

UNIT	

Equipment		
Module	

Control	
Module	

Equipment	
used	in	batch	
operaCons	

17	

2.	Physical	Model	(Equipment	model)	
Structuring a physical plant is not a trivial task.	

Control	
Module	

Equipment	
Module	

Process	
Cell	

Unit	

A batch is produced in a process cell	
Classified as: Multi-product or single proudct. 	

	Single path, multiple path or network structure	

Units operate relatively independently of each other. A 
unit can carry out major processing activities.	
A unit  normally operates on a complete batch. A unit do 
not operate on more than one batch at the same time.	

An equipment module may be part of a unit or may be stand 
alone (exclusive use or shared use).	
An equipment module can carry out  minor processing 
activities. 	

A control module is typically a collection of sensors, 
actuators and control devices 	

18	
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2.	Physical	Model	(Equipment	model)	
The physical model defines the equipment used	

may	contain	
Control	
Module	 may	contain	

may	contain	
Equipment	
Module	 may	contain	

Process	
Cell	

may	contain	

Unit	

MUST	contain	

Site	XX,	Genoa,	Italy	

Site	

may	contain	
	

BEC	
World	Company	

Enterprise	

Area	

may	contain	Produc:on	Area	

19	

•  A	logical	grouping	of	equipment	required	for	producCon	of	one	
or	more	batches	

•  May	contain	more	than	one	grouping	of	equipment	needed	to	
make	a	batch	

•  This	grouping	is	someCmes	referred	to	as	a	train	
•  The	equipment	actually	used	for	the	batch	is	referred	to	as	the	

path	
•  May	contain	more	than	one	batch	at	a	Cme	

Control	
Module	

Equipment	
Module	

Unit	

Process	
Cell	

2.	Physical	Model	(Equipment	model)	
				-	Process	cell	

20	
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“Raw”	
Material	
Storage	

“Finished”	
Material	
Storage	

Unit	2	Unit	1	

Single-Path	

“Raw”	
Material	
Storage	

“Finished”	
Material	
Storage	

Unit	2	Unit	1	

Mul,ple-Path	

2.	Physical	Model	(Equipment	model)	
				-	Process	cell	

21	

“Raw”	
Material	
Storage	

“Finished”	
Material	
Storage	

Unit	2	Unit	1	

Unit	4	Unit	3	

2.	Physical	Model	(Equipment	model)	
				-	Process	cell	
Network		
Structured	

22	
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•  Usually	centered	on	a	major	piece	of	process	equipment	
•  Frequently	operates	on	or	contains	the	complete	batch	
•  May	operate	on	or	contain	only	a	porCon	of	the	complete	

batch	
•  Cannot	operate	on	or	contain	more	than	one	batch	at	a	Cme	
•  The	primary	S88	module	for	automaCc	control	
•  Making	a	batch	oXen	requires	mulCple	units	

–  Although	a	batch	is	allowed	to	be	completed	in	a	single	unit	
•  A	unit	is	made	up	of	equipment	and/or	control	modules	
•  Control	and	equipment	modules	can	exist	as:	

–  Permanently	abached	parts	to	a	unit	
–  Temporarily	abached	parts	to	a	unit	
–  Totally	separated	from	any	unit	

2.	Physical	Model	(Equipment	model)	
				-	Units	

Control	
Module	

Equipment	
Module	

Unit	

Process	
Cell	

23	

Mix	

Discharge	
and	
Recirc	

Pressure	
Control	

Temperature	
Control	

Material	
Charging	

Material	SelecCon	

M	
FT	

TT	
PT	

Pump	
FT	Control	

Module	

Equipment	
Module	

Unit	

Process	
Cell	

2.	Physical	Model	-	Example	

24	
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Granulator	

Dryer	
Mix	

Discharge	

Air	Control	

Temperature	
Control	

Add	Binder	

Chop	

M	
PT	

TT	

Shake	

FT	

M	
W	 I	

Control	
Module	

Equipment	
Module	

Unit	

Process	
Cell	

2.	Physical	Model	-	Example	

25	

1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Procedural	model	(Control	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		

	batch	control		

What	is	defined	in	S88	?	

26	
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3.	Procedural	Model	
Procedural control direct equipment-oriented actions 
to take place in an ordered sequence in order to carry 
out a process-oriented task. 	

Procedure Make PVC!

Unit Procedure 

consists of an  
ordered set of 

Polymerize !
Recover residual !
Dry PVC!

Operation 

consists of an 
ordered set of Preparation : Pull a vacuum on the reactor and coat !

                       the walls with antifoulant!
Charge : Add demineralized water and surfactants!
React : Add VCM and catalyst, heat, and wait for the !
             reactor pressure to drop!

Phase 
Add !
Add Catalyst!
Heat!

27	

3.	Procedural	Model	
Procedural control direct equipment-oriented actions 
to take place in an ordered sequence in order to carry 
out a process-oriented task. 	

Procedure 

Unit Procedure 

consists of an  
ordered set of 

Operation 

consists of an 
ordered set of 

Phase 

consists of an 
ordered set of 

The procedural part of the recipe is 
often described by graphical 
language, often SFC (Sequential 
Function Chart).	
	

28	
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Unit 
Procedure 

Unit 
Procedure 

2 

Unit 
Procedure 

3 

Operation 
44 

11 

18 

Phase 
 15 

Phase 
 4 

Phase 
 32 

11 

Operation 

Operation 

Procedural	Element	Rela,onship	

29	

3.	Procedural	Model	

•  The	highest	level	in	the	hierarchy		
•  Defines	the	strategy	for	carrying	out	a	major	

processing	acCon	such	as	making	a	batch	
•  Defined	in	terms	of	an	ordered	set	of	unit	

procedures	
•  Example:	"Make	Product	A"	

3.	Procedural	Model	
	-	procedure	

30	
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Process 
Cell 

Unit 

Equipment 
Module 

Control 
Module 

Procedure 

Unit 
Procedure Operation Phase 

Phase 

Equipment	EnCty/Procedural	Element	Mapping	

3.	Procedural	Model	

31	

1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Procedural	model	(Control	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		

	batch	control		

What	is	defined	in	S88	?	

32	
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4.	Equipment	Control	Logic	

Equipment 
Procedure 

Equipment 
Unit Procedure 

Equipment 
Operation 

Equipment 
Phase 

The functionality (control logic) of the equipment is implemented in the PLCs 

Controller(s)	

Equipment	
control	logic	
resides	here	

Note:  
Not all levels in this 
hierarchy have to be 
implemented.  

Equipment Control Logic 

The controller with its code, 
drives the physical 	
equipment. 	
	

33	

1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Control	model	(Procedural	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		

	batch	control		

What	is	defined	in	S88	?	

34	
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5.	Recipes	
•  The	recipe	tells	the	batch	control	system	how	to	

make	product	

•  A	recipe	usually	exists	for	each	intermediate	or	
finished	product	that	is	to	be	produced	

•  Recipes	provide	a	way	to	describe	products	and	
how	they	are	produced	

35	

Batch	Control	

36	

Fill	A	

Fill	B	

Heat	 Mix	
Keep		
warm	 Wait	

Discharge	
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5.	Recipes	
The necessary set of information that uniquely defines  the 
production requirements for a specific product. Different parts of 
the organization need different information about the making of 
the products.  	
	
	 General	

Recipe	

Site	
Recipe	

Master	
Recipe	

Control	
Recipe	

General and Site recipes are 
equipment independent.	

Master and Control recipes are 
equipment dependent. 	
 	

37	

One	General	Recipe	per	produced	material,	
maintained	at	the	enterprise	level.		
For	example,	1000	company	wide	products	

One	Site	Recipe	per	site	and	produced	material,	
maintained	at	the	site	for	local	materials,	
language,	or	segment	of	producCon.		
For	example,	10,000	site	recipes	for	10	sites	

One	Master	Recipe	per	Process	Cell	and	
produced	material.		
For	example,	50,000	master	recipes	for	5	
process	cells	per	site.	

One	Control	Recipe	per	batch.		
For	example,	1,000,000	batches	per	year.	
Describes	the	custom	opCons	and	formula	
values	for	one	specific	batch	of	product.		

5.	Recipes	
-	General	and	Site	Recipes	
Enterprise	

Process	Cell	 Process	Cell	 Process	Cell	

Site	 Site	Site	

Batch	Batch	 Batch	

Few	in	number	but	large	in	importance	

38	
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5.	Recipes	

Header: Contains administrative info about, e.g., who created the 
recipe and when	
	
Formula: Contains all the parameters necessary for execution of the 
recipe.	
	
Equipment Requirement: Contains info about what equipment is 	
necessary for the execution of the recipe.	
	
Procedure: Contains info about the sequential order in which the 
recipe should be carried out.	
	
Other Information: Contains any other info.	
 

39	

The necessary set of information that uniquely defines the 
production requirements for a specific product	

5.	Recipe	

40	
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5.	Recipe	

41	

1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Control	model	(Procedural	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		
batch	control		

What	is	defined	in	S88	?	
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6.	Recipes	–	Equipment	control	separaCon	

The	recipe	that	describes	how	the	batch	is	to	be	made	is	
separate	from	the	equipment	and	control	that	is	actually	
used	to	make	the	batch	

Recipe Domain Equipment and  
Control Domain 

– Makes	control	more	flexible	

– Makes	mulCproduct	plants	easier	to	control	

– Simplifies	recipe	and	equipment	control	validaCon	

– Enhances	ability	to	reuse	soXware 

43	

Recipe	
Procedure	

Recipe	Unit	
Procedure	

Recipe	
OperaCon	

Recipe	
Phase	

Equipment	
Procedure	

Equip	Unit	
Procedure	

Equipment	
OperaCon	

Equipment	
Phase	

Procedure	

Unit	
Procedure	

OperaCon	

Phase	

Procedure	

Unit	
Procedure	

OperaCon	

Phase	

Recipe	
Domain	

Equipment	
Domain	

Recipe	
instrucCons	
reside	here	

Equipment	&	
control	logic	
resides	here	

The	Procedural	Control	Model	is	Split	Also	

6.	Recipes	–	Equipment	control	separaCon								

44	
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6.	Recipes	–	Equipment	control	separaCon	

•  In order for the execution to take place, there 
must be a link between the recipe domain and 
the equipment and control domain.  

•  The recipe directs the equipment control logic 
–  To run 
–  In the proper order 
–  In the proper unit 
–  With the proper formula values 

45	

6.	Recipes	–	Equipment	control	separaCon	

Recipe	
Procedure	

Recipe	Unit	
Procedure	

Recipe	
OperaCon	

Equipment	
Phase	

Recipe	Domain	

Controller(s)	

Recipe	
instrucCons	
reside	here	

Equipment	
control	logic	
resides	here	

At	the	
Phase	
Level	

The linking is most often done at the phase level ... 

Equipment	and	Control	Domain	

Recipe	
Phase	

46	
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Recipe	
Procedure	

Recipe	Unit	
Procedure	

Recipe	
OperaCon	

Equipment	
Phase	

Recipe	Domain	

Controller(s)	

Recipe	
instrucCons	
reside	here	

Equipment	
control	logic	
resides	here	

...but it can also be done at the operation level ...	
Equipment	and	Control	Domain	

At	the	
Opera,on	
Level	

Equipment	
operaCon	

47	

6.	Recipes	–	Equipment	control	separaCon	

Recipe	
Procedure	

Recipe	Unit	
Procedure	

Equipment	
Phase	

Recipe	Domain	

Controller(s)	

Recipe	
instrucCons	
reside	here	

Equipment	
control	logic	
resides	here	

... or at the unit procedure level ...	
Equipment	and	Control	Domain	

Equipment	
operaCon	

At	the	
Unit	
Procedure	
Level	

Equipment	
U.procedure	

48	

6.	Recipes	–	Equipment	control	separaCon	
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Recipe	
Procedure	

Equipment	
Phase	

Recipe	Domain	

Controller(s)	

Recipe	
instrucCons	
reside	here	

Equipment	
control	logic	
resides	here	

... or at the procedure level.	
	 Equipment	and	Control	Domain	

Equipment	
operaCon	

Equipment	
U.procedure	

At	the	
Procedure	
Level	

Equipment	
U.procedure	

49	

6.	Recipes	–	Equipment	control	separaCon	

Equipment	
Phase	

Recipe	Domain	

Controller(s)	

Recipe	
instrucCons	
reside	here	

Equipment	
control	logic	
resides	here	

One or more hierarchical levels are allowed to be left out	
Equipment	and	Control	Domain	

Equipment	
operaCon	

Equipment	
U.procedure	

Equipment	
U.procedure	

Recipe		
To	
Equipment	
	Control		
-----------	
Linking	

Recipe	Unit	
Procedure	

Recipe	
OperaCon	

Recipe	
Phase	

Recipe	
Procedure	

50	

6.	Recipes	–	Equipment	control	separaCon	



FRTN20	 2016	

26	

What	is	defined	in	S88?	

Recipe Domain Equipment and Control Domain 

Physical Equipment (plant) Process Control 
Recipe 
 - header 
 - equipment  
   requirements 
 - formula 
 - procedure 

Controllers containing the 
Equipment control logic 

linking 

RX1	

DT1	

A2	

DT2	

Execution in  
the physical  
equipment  
assured by the  
equipment control  
logic 

51	

1.  Process	model	

2.  Physical	model	(Equipment	model)	

3.  Control	model	(Procedural	model)	

4.  Equipment	control	logic	

5.  Recipes	

6.  Recipe	–	Equipment	control	separaCon	

7.  AddiConal	material	of	relevance	for		

	batch	control		

What	is	defined	in	S88	?	

52	
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•  How	to	make	the	product	–		
	recipes		

•  The	equipment	control	-	 		
	equipment	control	logic	

•  What	products	to	make	in	what	order	–		
	batch	schedule		

•  How	the	batch	was	executed	–		
	batch	history	

7.	AddiConal	material	of	relevance		
for	batch	control	

53	

The	Recipe	

The	Batch	

QR6	

The	Report	

The	Schedule	
We	need	to	
make	a	batch	
of	QR6	

Equipment	&	Other	
Resources	

ExecuCon	

7.	AddiConal	material	of	relevance		
for	batch	control	

54	
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7.	AddiConal	material	of	relevance		
for	batch	control	

ProducCon	
InformaCon	
Management	

Process	
Management	

Unit	
Supervision	

Process	
Control	

Recipe	
Management	

ProducCon	
Planning	and	
Scheduling	

The Control Activity Model :  
 
•  provides an overall  
  perspective of batch  
  control  
 
•  shows the main  
  relationships between  
  the various control activities  
  required to successfully manage  
  batch production  
 

55	

•  AllocaCon	-	a	form	of	coordinaCon	control	that	
assigns	a	resource	to	a	batch	or	unit	

•  ArbitraCon	-	a	form	of	coordinaCon	control	that	
determines	how	a	resource	should	be	allocated	
when	there	are	more	requests	for	the	resource	
than	can	be	accommodated	at	one	Cme	

7.	AddiConal	material	of	relevance		
				for	batch	control	
		-	AllocaCon	and	ArbitraCon	
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•  Examples	of	states	for	equipment	enCCes	
include	on,	off,	closed,	open,	failed,	
travelling,	tripped,	35%	open,	and	
available	

•  Examples	of	states	for	procedural	
elements	include	running,	holding,	paused,	
stopped,	aborted,	and	complete	

7.	AddiConal	material	of	relevance		
				for	batch	control	
		-	States	
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Hold 

Start 

Restart 

Stop Abort 

Reset 

Reset 

Reset 

Restarting Holding 

Running 

Stopping Aborting 

Pausing 

Resume 

Pause 

Aborted Stopped 

Paused 

Held Complete 

Final States 

Quiescent States 

Transient States 

Idle 
 (Initial   
State) 

7.	AddiConal	material	of	relevance		
				for	batch	control	
		-	Example	Procedural	Element	States	
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Physical	Model	of	an	Enterprise	

ENTERPRISE	

SITE	

AREA	

PROCESS	
CELL	

UNIT	

PRODUCTION 
UNIT	

PRODUCTION 
LINE	

WORK	
CELL	

Lower	level		
equipment	used	

in	batch		
operations	

Lower	level		
equipment	used	
in	repetitive	or	
discrete	operations	

Lower	level		
equipment	used	
in	continuous	
operations	

STORAGE	
ZONE	

STORAGE	
UNIT	

Lower	level		
equipment	used	
in	inventory	
operations	

UNIT	

Work		
centers	

Work		
units	

Batch	
ProducCon	
Processes	
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FuncConal	Model	of	an	Enterprise	
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Level	4	

Level	1	

Level	2	

Level	3	

Business	Planning		
&	LogisCcs	

Plant Production Scheduling, 
Operational Management, etc	

Manufacturing		
OperaCons	Management	

Dispatching Production, Detailed Production 
Scheduling, Reliability Assurance, ... 

Discrete	
Control	

1	-	 	Sensing	the	producCon	process,	manipulaCng	the	
producCon	process	

2	-	 	Monitoring,	supervisory	control	and	automated	
control	of	the	producCon	process	

3	-	 	Work	flow	/	recipe	control	to	produce	the	desired	
end	products.	Maintaining	records	and	opCmizing	
the	producCon	process.		

	
Time	Frame	

	ShiXs,	hours,	minutes,	seconds	

4	-	 	Establishing	the	basic	plant	schedule	-	producCon,	
material	use,	delivery,	and	shipping.	Determining	
inventory	levels.		

	
Time	Frame	

	Months,	weeks,	days,	shiXs		

Level	0	 0	-	 	The	physical	producCon	process	

ConCnuous	
Control	

	

Batch	
Control	

	

Level	5	
Company	Management	

5	-	 	Receive	sales	orders,	assure	shipping	and	customer	
relaCons.		

Time	Frame	
	Years,	Months	
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Industrial	Systems	

61	

Level	4	

Level	1	

Level	2	

Level	3	

Business	Planning		
&	LogisCcs	

Plant Production Scheduling, 
Operational Management, etc	

Manufacturing		
OperaCons	Management	

Dispatching Production, Detailed Production 
Scheduling, Reliability Assurance, ... 

Discrete	
Control	

Batch	Control	Systems:	
•  Siemens:	Sima,c	Batch	
•  Rockwell:	RSBatch,	FactoryTalk	Batch	
•  Wonderware	(Invensys):	
•  		

	

Level	0	

ConCnuous	
Control	

	

Batch	
Control	

	

Level	5	
Company	Management	


