
HOW A GRAIN
TERMINAL LOSES PROFIT AND
HOW TO REGAIN IT UTILIZING
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$3.7M
annual losses
Ĭ100 vessels

per year

$37,500
Calculation
per vessel

THE PRICE OF DOWNTIME?
Possible losses for the terminal depending on the 
number of delayed vessels.

REASONS FOR
PROFIT LOSSTOP

Vessel and barge demurrage.

Low Utilization Rate of lines.

Double Handling .

Emergency equipment downtime.

Increased energy costs and infrastructure wear and tear .

Downtime due to a lack of reliable inventory data.

Operational planning errors and manual switching.

1.5 days delay
$25,000/ day

demurrage rate

Conclusion: the problem is not capacity, but manageability and coordination. 3
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Architecture of interaction

Together, they transmit structured data to ERP
(SAP, EWM, TM, IBP), integrating terminal 
operations with corporate planning.  

SENUMAC  ensures optimal throughput of ship 
loading and conveyor systems.

DIGITAL TWIN models operational scenarios, 
identifying risks and opportunities in advance.

SENUVOL  provides continuous monitoring of 
levels, profiles, and available silo capacity.

This integration closes the gap between 
equipment performance, actual inventory status, 
and business decision -making.

HOW THE THREE SYSTEMS
WORK TOGETHER
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Noted: SENUMAC and SENUVOL can be 
implemented either as an integrated solution or as 
standalone systems. 
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EXCESS ELECTRICITY CONSUMPTION

Modern ports face increasing 
pressure from seasonal peaks, 

unpredictable vessel arrivals, and 
rising energy prices. Traditional 

planning tools often lack visibility 
and real -time flexibility.

All factors ṽ from warehouse 
overload to low transparency ṽ are 

directly related to schedule 
instability and, as a result, the loss of 

millions of dollars per year.

Demurrage  is the final, most 
expensive symptom that arises 

from the Palette of Problems, 
directly affecting operating margins 

and predictability.

Annual Excess Electricity cost
$ 120 000 Ṿ150 000 / year50 ships

Panamax

0.13
kWh/ton

3 Million 
t ons /year
Terminal Grain

Processing
Electrical power

Total Fleet
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PORT EFFICIENCY, IMPLEMENTATION OF 
SENUVOL, SENUMAC, and DIGITAL TWIN

Unique Solution 

Unique Solution We offer you a 
system that solves this global 
problem - a Real -Time Digital Twin
with our solutions Senumac and 
Senuvol - a system that allows 
linking key scenarios in Real -Time, 
solving major problems, and 
recouping those unnecessary costs.

Productivity Improvement System 

By combining Senuvol (accurate inventory 
accounting in silos), Senumac (vessel loading 
optimization), and Digital Twin , we create a 
continuous flow of operational information. 
Integrated into ERP (SAP) , this approach 
transforms ports into more predictable, 
energy -efficient, and scalable nodes in the 
supply chain.

ROI < 3 Ṿ5 years Full control of unloading and loading Minimum human factor influence

Reduction of Demurrage by up to 30%

Reduction of electricity consumption by 
up to 12% - 20%

Reduction of CO 2 emissions by up to 20%

Reduction of vessel processing time by up to 8% - 16%

Increase in vessel loading productivity by up to 14% - 25%

Results
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Loading

Task

Operator

Control

SCADA

PLC

SENUMAC OPERATION DIAGRAM

15

&



INCREASED LOADING PRODUCTIVITY 
WITH SENUMAC

Senumac Implementation Results:

Loading in manual mode

+22%
Productivity 

Increase

Loading in SENUMAC mode

Note : 
Åcalculations exclude technical downtime, 

shiploader movements, and other external 
factors.

Increased loading line productivity.

Accelerated vessel loading process.

Reduction in total operation time 
by an average of over 20%.

For a Panamax class vessel (60,000 
tons), loading time savings amount 
to approximately 12 hours.
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BEFORE AFTER 

1000 tons/hour

COMPARISON of PANAMAX VESSEL 
LOADING PRODUCTIVITY
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+12%
Productivity 

Increase
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EFFICIENCY - SAVING ELECTRICITY AND 
TIME

REDUCED ENERGY CONSUMPTIONINCREASED EFFICIENCY WITH SENUMAC

Efficicency
Increase

124 
hours

115 
hours 103 

hours

91 
hours
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Measurement principle Control function

SENUVOL is a unique contactless technology
for measuring the volume, profile, and mass 
of grain in vertical metal silos.

The technology allows receiving real -time data 
with an accuracy of up to 98% from any location 
equipped with Internet access.

7 305 mш

4 935 t.

7 445mш

4 765 t.

5 245mш

3 480 t.

5 348 mш

2 850 t.

5 505 mш

3 670 t.

5 805 mш

3 010 t.

5 785mш

3 910 t.

7 920mш

5 351 t.

SENUVOL ṾSOLUTION FOR 
MEASURING GRAIN VOLUME
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TERMINAL PROFILE & EXPERIENCE

Dozens of SKUs

More than three transport routes   
operating simultaneously

More than four receiving and 
shipping points

Mandatory mix & blend operations

Bottlenecks within routing paths

Operators manually controlling 
gates and valves

A Grain Terminal Is:
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Capacity of Grain Terminals:
Total around 72 MTPY
Senumac & Senuvol more 30%

Implemented

At the stage of 
implementation

MTPY Million tones per 
year

Mykolaiv

Pivdennyi

Odesa

Chornomorsk

Bunge
3 MTPY

Cofco International
2,5 MTPY

Posco International
3 MTPY

Borivage
2.5 MTPY

Risoil Terminal
6 MTPY

Novotech Terminal
2.5 MTPY

Cargill
5 MTPY
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NPV Ṿ800K EUR

IRR 29.5%

Time interval Ṿ10 years

Discount rate - 10%

Payback Ṿ3 years

Energy Saving Ṿup to 19%

Payback - 0

Energy Saving Ṿ20.1%

Contract  Ṿ up to 5   years. 

% of actual savings.

Fixed fee for the system Ṿ

individual.  

For clients preferring capital investments, we 
offer the CAPEX business model. You can 
purchase the entire system, equipment, and 
software component, which will allow you to 
integrate the solutions into your systems.

We also offer a service -oriented Business Model, based 
on providing solutions "as a service." You can pay a 
fixed subscription fee for using our solutions. In this 
case, capital investments are 0.

Calculation data for a realized project in Chornomorsk , Ukraine, with a planned annual throughput of 4 million tons per year.

SAAS  CAPEX

COMMERCIAL MODELS FOR SYSTEM 
IMPLEMENTATION
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