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These compatibility rules signifi cantly increase planning 
complexity because they restrict which products can 
follow each other in the same tank and may require addi-
tional cleaning steps before switching products.

Cleaning and Sterilization Cycles

Whenever tanks are used for diff erent products, clean-
ing and sterilization procedures are often required before 
the next production batch can begin. These procedures 
may involve fl ushing, chemical cleaning, steam steriliza-
tion, or other sanitation processes depending on indus-
try regulations and product requirements.

Cleaning activities consume time and resources and 
therefore must be explicitly considered during produc-
tion planning. If cleaning operations are not properly 
scheduled, they can lead to unexpected downtime and 
delays in production. Effi  cient planning aims to mini-
mize unnecessary cleaning cycles by optimizing pro-
duction sequences while still ensuring compliance 
with hygiene and safety standards.

Executive Summary

Tank-based production environments are common in 
industries producing liquids or semi-liquid materials. 
Unlike discrete manufacturing, tanks act both as stor-
age and production resources. This creates complex 
planning challenges including capacity constraints, 
cleaning requirements, product compatibility rules, 
and synchronization between mixing and fi lling 
processes.

Advanced planning capabilities provided by SAP 
embedded Production Planning and Detailed Sched-
uling (ePP/DS) enable organizations to optimize tank 
utilization, improve scheduling transparency, and 
ensure reliable delivery performance.

Industry Challenges
Limited Tank Capacity

Tank capacity is one of the most fundamental con-
straints in liquid production environments. Unlike tradi-
tional warehouses where storage capacity can often be 
expanded or adjusted in the short term, tanks represent 
fi xed physical assets with strictly defi ned volume limits. 
Each production batch must be carefully aligned with the 
available tank capacity to avoid overfi lling or ineffi  cient 
partial utilization.

In addition, tanks are frequently occupied for extended 
periods due to processing steps such as mixing, fermen-
tation, reaction, or maturation. As a result, the availability 
of tanks directly impacts production throughput. If tanks 
are not available when required, production orders may 
need to be delayed or rescheduled, creating bottlenecks 
across the entire production process.

Strict Product Compatibility 
Requirements

Many industries impose strict rules regarding which 
products can be stored or processed in the same tank. 
These restrictions are particularly important in industries 
such as pharmaceuticals, food and beverage, and spe-
cialty chemicals.

For example, food manufacturers must carefully manage 
allergen-containing ingredients to prevent cross-con-
tamination. Pharmaceutical manufacturers must 
strictly separate products containing diff erent active 
ingredients to comply with regulatory requirements. 
Similarly, chemical manufacturers must consider com-
patibility and safety constraints when storing diff erent 
substances.
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Shelf-Life Constraints

Many liquid products have strict shelf-life limitations that 
restrict how long they can remain in storage tanks be-
fore further processing or packaging. These constraints 
are particularly relevant for perishable products such as 
dairy ingredients, beverages, or certain pharmaceutical 
formulations.

In some cases, products must remain in tanks for a mini-
mum period to complete fermentation or maturation pro-
cesses. In other cases, they must be processed within a 
maximum time window to maintain product quality and 
regulatory compliance.

Production planning must therefore carefully coordinate 
production timing, tank availability, and downstream fi ll-
ing operations to ensure that shelf-life constraints are 
respected.

Coordination Between Mixing, Storage 
and Filling

Liquid production environments typically involve several 
interconnected stages, including mixing or processing 
tanks, intermediate storage tanks, and fi lling or packag-
ing lines. Each of these stages has its own capacity con-
straints and operational characteristics.

For effi  cient operations, these stages must be careful-
ly synchronized. For example, mixing operations must 
be scheduled in a way that ensures intermediate tanks 
are available to receive the produced material. Similarly, 
fi lling lines must be supplied with product at the right 
time to avoid idle time or interruptions in packaging 
operations.

End-to-End Tank Production Process

Tank-based production environments typically follow a 
structured end-to-end process that integrates storage, 
processing, intermediate buff ering, and fi nal packaging. 
Each stage is closely interconnected and must be care-
fully synchronized to ensure effi  cient operations and 
consistent product quality.

Raw Material Receipt and Storage

The process begins with the receipt of liquid or semi-liq-
uid raw materials. These materials are unloaded and 
stored in designated raw material storage tanks, which 
are typically assigned based on product type, compati-
bility, and storage requirements.

At this stage, key constraints include tank capacity, ma-
terial compatibility, and batch traceability. Raw materials 
must be available in the correct quantity and quality be-
fore they can be released for further processing.

Material Supply to Mixing Process

Once production is triggered, required raw materials are 
transferred from the storage tanks to the mixing or pro-
cessing unit. This transfer must be carefully scheduled to 
ensure that all required components are available at the 
right time.

The availability of raw material tanks and transfer paths 
directly impacts the start of the mixing process. Delays 
or capacity confl icts at this stage can disrupt the entire 
production sequence.

Mixing and Production Process

During the mixing stage, multiple raw materials are com-
bined according to predefi ned recipes or formulations. 
This process may involve controlled dosing, temperature 
regulation, and defi ned processing times.

The mixing operation is typically executed in dedicated 
mixing tanks or processing vessels, which act as active 
production resources. Once the process is completed, 
the resulting intermediate or fi nished product is trans-
ferred to bulk storage tanks.

Without integrated planning across these stages, com-
panies often experience blocked tanks, idle fi lling lines, 
or excessive intermediate inventory. Advanced plan-
ning tools help coordinate these processes and ensure 
a balanced production fl ow by not only visualizing the 
value chain but also highlighting fl aws along the whole 
process.

Figure: Typical Tank Production Flow
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Bulk Tank Storage (Intermediate Storage)

After mixing, the product is stored in bulk tanks, which 
serve as intermediate storage between production and 
fi lling operations. These tanks act as buff ers that decou-
ple upstream production from downstream packaging.

At this stage, planning must consider storage duration 
limits, tank availability, and product compatibility. Bulk 
tanks must be available at the right time to receive the 
produced material, otherwise upstream processes may 
be delayed. Blocked Tanks for cleaning activities must 
also be considered during planning adding even more 
complexity.

Heating and Preparation for Filling

Before fi lling, the product may require additional prepa-
ration steps such as heating, homogenization, or condi-
tioning. These steps ensure that the product meets the 
required specifi cations for packaging.

Heating operations are often time-dependent and may 
require dedicated equipment or tank functionality. Prop-
er scheduling of these activities is critical to ensure that 
the product is available for fi lling at the right temperature 
and quality level.

Filling and Packaging

In the fi lling stage, the prepared product is transferred 
from bulk tanks to fi lling lines, where it is packaged into 
fi nal containers such as bottles, cans, or bulk units.

Filling operations typically run at high capacity and re-
quire continuous supply from upstream tanks. Any dis-
ruption in tank availability or product readiness can lead 
to idle fi lling lines and reduced effi  ciency.

Final Preparation and Shipment

After packaging, fi nished goods are transferred to ware-
house storage and prepared for shipment. This includes 
labeling, palletizing, and staging for delivery.

The overall planning objective is to ensure that fi nished 
products are available on time and in the required quan-
tities to meet customer demand. Effi  cient coordination 
across all process steps ensures reliable delivery perfor-
mance and optimized resource utilization.

Process Synchronization as Key 
Success Factor

A critical success factor in tank-based production en-
vironments is the synchronization of all process stages. 
Raw material availability, mixing operations, bulk storage, 
preparation, and fi lling must be aligned to avoid bottle-
necks and ineffi  ciencies.

Advanced planning systems enable this synchronization 
by integrating all constraints into a single planning mod-
el, allowing organizations to optimize the entire process 
fl ow rather than individual steps.

Tank Planning with SAP ePP/DS

SAP ePP/DS provides constraint-based planning and 
detailed scheduling capabilities that allow organizations 
to model tanks as production resources.

Key capabilities include:

• Finite container resource modeling
• Resource networks 
• Sequencing of production lots
• Automated cleaning scheduling
• Graphical planning boards
• Scenario simulations

Finite Tank Resource Modeling

Precise representation of tanks as capacity-constrained 
container resources, ensuring realistic and executable 
production plans.

Tanks with minimum and maximum fi lling levels will be 
modeled as SAP ePP/DS Container Resources – Re-
source type Warehouse. Filling and Draining activities 
control the fi lling level of a Tank.
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Resource Networks

End-to-end modeling of interconnected resources, 
enabling seamless coordination between storage, 
processing and fi lling operations.

SAP Resource Networks will be used to ensure a coupling 
between physically connected resources. 

The planning system will automatically switch to a 
connected resource to avoid violation of the resource 
network. The interconnection of resources within the 
process industry is a standard process to ensure a 
smooth process fl ow between the operations. SAP ePP/
DS off ers various options to model these hard coupling 
connections.

Sequencing of Production Lots

In tank-based production environments, the sequence 
in which batches are processed has a direct impact on 
effi  ciency, cost, and compliance. Diff erent prod-
ucts often require specifi c cleaning procedures when 
processed consecutively, especially in industries such as 
food, beverage, or pharmaceuticals.

SAP ePP/DS enables intelligent sequencing of produc-
tion lots by considering product characteristics, com-
patibility rules, and cleaning requirements. The system 
evaluates possible sequences and automatically propos-
es an optimized order of execution.

By grouping compatible products and minimizing 
unfavorable transitions, organizations can:

• Signifi cantly reduce cleaning 
 and change over times 
• Lower resource downtime and 
 operational cost 
• Increase eff ective tank utilization 
• Ensure compliance with quality 
 and regulatory standards 

This results in a more stable and effi  cient production 
schedule, where tanks are used in an optimized sequence 
rather than driven by manual or suboptimal planning de-
cisions.

Instead of reacting to constraints, the system proactively 
arranges production in the most effi  cient order, turning 
sequencing into a measurable performance lever by us-
ing the ePP/DS Scheduling Optimizer.

Automated Cleaning Scheduling

Integrated planning of cleaning and sterilization cycles, 
ensuring compliance while minimizing production down-
time. The master data model can be integrated to SAP 
Plant Maintenance to schedule mandatory cleaning pro-
cesses of the tanks. 

By using measurement points and state of the art asset 
management, the user gets a dynamically updated and 
transparent overview of the tanks and their correspond-
ing status. Maintenance orders will be created automat-
ically.

Graphical Planning Board

In complex tank-based production environments, 
planning decisions must be made quickly while consid-
ering multiple interdependencies such as tank capacity, 
product sequencing, and downstream constraints. Tra-
ditional planning approaches often lack transparency 
and make it diffi  cult to identify confl icts or optimization 
opportunities.

The Detailed Scheduling Board provides a comprehen-
sive and holistic visualization of the planning situation for 
each tank resource. The planner gets an overview of the 
current and future fi lling level with detailed graphics.

The integrated Alert Engine calculates exception situa-
tion for each Container resource. The user will get imme-
diate feedback for the manual planning steps. 

Scenario Simulations

In tank-based production environments, planning de-
cisions are highly sensitive to changes in demand, re-
source availability, or process disruptions. Even minor 
deviations—such as a delayed batch, a blocked tank, or a 
rush order—can have cascading eff ects across the entire 
production schedule.

SAP S/4HANA ePP/DS enables scenario simulations that 
allow planners to evaluate alternative planning strategies 
in a controlled and risk-free environment. Multiple plan-
ning scenarios can be created, compared, and analyzed 
without impacting the operative production plan.
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By using simulation versions, planners can adjust the 
production program individually without impacting the 
active version. 

SAP Architecture for Tank Planning
Figure: Simplifi ed Architecture

In a modern SAP landscape, tank planning is typically 
implemented within SAP S/4HANA using embedded Pro-
duction Planning and Detailed Scheduling. Customer 
demand drives production planning which is scheduled 
against tank resources and production equipment.

Industry Use Cases
Food & Beverage

Breweries, beverage producers, and dairy companies 
require careful planning of fermentation tanks and mix-
ing tanks to ensure product availability while respecting 
maturation times.

Pharmaceutical Industry
Pharmaceutical liquid manufacturing requires strict seg-
regation of active ingredients and validated cleaning 
processes.

Chemical Production
Chemical plants often manage large tank farms where 
product compatibility and reaction times drive schedul-
ing complexity.

Expected KPI Improvements

Tank Utilization (+10–25%)
ePP/DS models tanks as fi nite, time-dependent resourc-
es and optimizes their allocation across production or-
ders. By synchronizing mixing, storage, and fi lling, idle 
times are reduced and available capacity is used more 
effi  ciently, resulting in higher overall throughput.

Changeover Time (-15–30%)
Through sequence-dependent setup optimization, ePP/
DS arranges production lots in a way that minimizes prod-
uct switches. This reduces the frequency and duration of 
cleaning cycles, leading to signifi cantly lower downtime 
between batches.

Planning Eff ort (-30–50%)
ePP/DS enables automated scheduling using heuris-
tics and optimization algorithms, replacing manual Ex-
cel-based planning. Planners focus on exceptions rather 
than routine scheduling, which signifi cantly reduces ef-
fort and increases consistency.

Delivery Reliability (+5–15%)
By integrating all constraints—material availability, tank 
capacity, and downstream processes - ePP/DS creates 
feasible and synchronized production plans. This ensures 
that products are completed on time and customer de-
livery dates are met more reliably.

Takeaway:
ePP/DS improves performance not through isolated op-
timizations, but by orchestrating the entire tank-based 
production fl ow end-to-end, turning planning into a 
measurable value driver.

Tank Planning Consulting Framework

Our consulting framework focuses on delivering 
rapid value through a structured approach:

• Rapid Tank Planning Assessment 
 (2–4 weeks)
• Concept Design and Solution Architecture
• SAP ePP/DS Implementation
• Pilot Deployment
• Global Rollout

Many manufacturing companies already operate SAP 
ePP/DS as part of their production planning landscape. 
However, in many cases the system is primarily used for 
standard production scheduling, while the specifi c chal-
lenges of tank-based production environments are not 
fully addressed within the planning model.

KPI

Tank 
Utilization

Changeover 
Time

Planning 
Eff ort

Delivery 
Reliability

IMPACT

Higher 
throughput

Less 
downtime

Automation of 
scheduling

Improved 
service levels

TYPICAL 
IMPROVEMENT

+10–25%

-15–30%

-30–50%

+5–15%
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As a result, planners often continue to rely on spread-
sheets or manual coordination when managing tank 
utilization, cleaning cycles, and product sequencing. This 
leads to limited transparency, ineffi  cient tank usage, and 
increased planning eff ort.

Optimizing tank planning capabilities within an exist-
ing **SAP ePP/DS environment allows organizations to 
signifi cantly improve production effi  ciency while lever-
aging their current SAP system landscape.

The implementation approach focuses on enhancing the 
existing planning model and introducing tank-specifi c 
constraints into the detailed scheduling process.

Phase 1: Rapid Tank Planning 
Assessment (2–4 Weeks)

The fi rst phase focuses on gaining a comprehensive 
understanding of the current production planning envi-
ronment and identifying optimization potential within the 
existing system.

During this phase, workshops are conducted with pro-
duction planners, process engineers, and IT specialists 
to analyze current planning practices and operational 
constraints.

Typical assessment topics include:

• Current tank infrastructure and capacities
• Production and mixing processes
• Product compatibility rules
• Cleaning and sterilization procedures
• Interaction between mixing, storage
 and fi lling operations
• Current use of SAP ePP/DS planning 
 and scheduling tools

In addition, the current ePP/DS confi guration 
is reviewed in detail, including:

• Resource modeling
• Production data structures
• Scheduling parameters
• Planning heuristics and strategies
• Use of graphical planning boards

The objective of this phase is to identify gaps between 
the current planning model and the actual operational 
constraints in the tank production environment.

At the end of the assessment, the organization 
receives a structured Tank Planning Optimization 
Report, including:

• Analysis of the current planning process
• Identifi ed ineffi  ciencies and system 
 limitations
• Recommended tank planning concept
• Implementation roadmap
• Estimated operational benefi ts

Phase 2: Concept Design and Solution 
Architecture

Based on the insights gained during the assessment 
phase, a detailed tank planning concept is developed. 
The goal of this phase is to translate operational con-
straints into a planning model that can be implemented 
within the existing SAP ePP/DS environment.

Key design topics typically include:

• Modeling tanks as fi nite resources
• Defi ning capacity and availability 
 constraints
• Designing sequencing rules for 
 compatible products
• Integrating cleaning and setup 
 activities into the scheduling process
• Synchronizing mixing, storage
 and fi lling operations
• Defi ning master data structures 
 for tank planning

In many existing systems, tanks are not explicitly modeled 
as planning resources but are instead managed outside 
the system or represented indirectly. During this phase, a 
clear modeling approach is defi ned to ensure that tank 
capacity and operational constraints are properly repre-
sented within the planning model.

The result of this phase is a solution blueprint 
describing the future tank planning concept, 
including:

• Resource structure and tank 
 modeling approach
• Scheduling strategy
• Required system confi guration changes
• Master data adjustments
• Planning process improvements
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Phase 3: SAP ePP/DS Confi guration 
and Optimization

During the implementation phase, the designed tank 
planning concept is realized within the existing SAP ePP/
DS system.

Typical implementation activities include:

• Confi guration of tank resources 
 and capacity limits
• Defi nition of setup matrices for 
 product changeovers
• Modeling of cleaning and 
 sterilization activities
• Adjustment of scheduling 
 parameters and heuristics
• Enhancement of graphical 
 planning board layouts
• Integration with production orders 
 and execution processes

The objective is to ensure that tank constraints are au-
tomatically considered during production scheduling, 
allowing planners to generate feasible and optimized 
production plans directly within the SAP system.

Particular attention is given to ensuring that the planning 
model refl ects real operational conditions and remains 
manageable for production planners.

Phase 4: Pilot Deployment (PoC)

Before introducing the new tank planning approach 
across the entire production environment, a pilot de-
ployment is typically conducted.

The pilot usually focuses on a defi ned 
production scope such as:

• A specifi c production line
• A limited number of tanks
• A selected product group

The pilot phase allows planners to validate the planning 
model under real operational conditions and evaluate 
whether the scheduling logic produces realistic and ex-
ecutable production plans.

Key pilot activities include:

• Integration and scenario testing
• Simulation of typical production situations
• Validation of sequencing and cleaning logic
• Planner training and knowledge transfer

Feedback from planners during this phase is used to re-
fi ne scheduling parameters and optimize the usability of 
the planning environment.

Phase 5: Full Deployment and Continuous Optimization
After the successful validation of the pilot implementa-
tion, the tank planning solution can be rolled out to the 
entire production environment.

Typical rollout activities include:

• Expansion of tank resource modeling 
 across all tank farms
• Integration of additional production 
 lines and product groups
• Harmonization of planning processes
• Advanced planner training
• Continuous optimization of scheduling 
 parameters

Once tank planning capabilities are fully integrated into 
the **SAP ePP/DS planning environment, organizations 
benefi t from improved transparency, optimized tank utili-
zation, and signifi cantly reduced manual planning eff ort.
Over time, companies can further enhance their plan-
ning capabilities by introducing advanced optimization 
strategies, automated planning heuristics, and scenario 
simulations.

Conclusion

Most SAP systems technically support tank planning, but 
many organizations do not fully leverage these capabili-
ties. With the right planning model and scheduling strat-
egy, companies can unlock signifi cant effi  ciency gains 
without investing in new infrastructure.

Organizations operating complex liquid production 
environments can benefi t signifi cantly from advanced 
tank planning capabilities. Contact our consulting team 
to explore how SAP-based tank planning solutions can 
transform your production planning processes.
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