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The operational context of wood supply in Russia

Region CTL

Fully Motor- Total
mechanized | manual

Russia 18% 6% 24%
Karelia 75% 8% 93%

CTL Importin Demand Demand
machine 2008 in 2015 in 2020

Harvester 327 240-260 270-330

Forwarder 343 260-300 320-420

= Forest Development Project
= District Forestry Regulations
= Regional Forest Plan
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Decision making levels in wood supply chains

Planning level | Horizon | Harvesting decisions Road decisions Transport decisions

Strategic 1-10 yrs Leasing area potentials Infrastructure Choice of transport
Choice of harvesting Investments method Equipment
method Equipment Investments
Equipment investments Investments

Tactical 3 months Annual harvesting volumes Temporary truck Transport delivery

—1yrs Harvest unit scheduling access roads plan
Equipment utilization Upgrading and Choice of
Choice of equipment maintenance of equipment
utilization level permanent road utilization level

OlslizlifonarIl 1 day — Detailed harvesting plan Truck routing
3 months
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Specific restrictions for wood supply operations

The following business rules present specific restrictions for wood supply
operations in Russia:

= A logging company owns equipment for wood harvesting and
transport and manages forest operations itself; outsourcing and
entrepreneurship is not common practice

= The annual delivery plan should be fulfilled according to the annual
contract, however the monthly delivery plans are flexible depending
on many reasons such as seasonal conditions, market situation,
Infrastructure etc.

= Seasonal intermediate storages in the forest or at the central processing
yard are common practice

= Limitations for the maximal truck axle loads on public roads and
bridges; use of heavy trucks are restricted in many places

= The condition of roads, bridges and even parts of the same road may
vary between periods.
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Supply chain

Develop a decision support tool to support a wide range of planning
decisions at on the company level including truck routing, choice of
equipment utilization level, choice of transport method and

Infrastructure investments.
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Structure of the DSS



Tools for the system constructing

MapBasic C++

- Simulation

- Search of optimal routes

- Search of optimal transtport plan

- Search of optimal harvesting schedules
including energy wood

- Calculation of performance indexes

- Database management
- Interface

Maplnfo ‘

- Objective database
- Internal database management system
- Spatial functions

MS Excel

- Reporting
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Interface - Road characteristics



Interface - Harvesting site



Interface - Harvest site characteristics



Interface - Input of customer’s characteristics



Interface - Input of logger’s characteristics



Interface - Input of truck’s characteristics



Interface - Energy wood machinery characteristics



Interface - Search of optimal paths



Interface - Search of optimal paths (results)



Search of the optimal routes and schedules

Performance indexes:

= Total working time and travel
distance

Total number of travels

Total transported volume
Total loaded distance

Fleet utilization rate

Index of loaded distance
Transported volume per 1 km
Transporting costs




DSS test cases

Planning level

Operational | Tactical Strategic

Truck routing Choice of Choice of
utilization transport;

level investments
Horizon, days (4 ) 90 365
Total supply volume, 3 80 272
1000 m3
Number of trucks 5 13 24
Number of 10 9 8
assortments
Number of supply 4 63 129
points
Number of demand 4 5 5
points
Number of - - 6

intermediate
terminals
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Case 1: Truck routing optimization




Case 1: Truck routing optimization (results)

Source: Gerasimov Y., Sokolov A.,
Karjalainen T. 2008. GIS-based
decision-support program for planning
and analyzing short-wood transport in
Russia. Croatian Journal of Forest
Engineering 29(2): 163-175

Required Index of | Operation| Transpor-
number | working [ distance| of trips| volume utilization| loaded tation cost

Scenario

of trucks distance| rate distance

[€/m?]

Basic 5 307 7382 53 2740 2,212 0.754 0300 0.371 5.6

Optimal 1 5 255 7382 58 2996 2,697 0.728 0.365  0.406 5.1

Optimal 2 4 239 5743 58 3000 2,872 0.895 0.499  0.526 4.0
(-20%) (-22%) (=22%) (+9%) (+10%) (+30%) (+19%) (+66%) (+42%) | (-29%)
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DSS test cases

Planning level
Operatior

al | Tactical | Strategic
Choice of | Choice of

utilization transport;

Truck routing

level investments
Horizon, days 4 (90 ) 365
Total supply volume, 3 80 272
1000 m3
Number of trucks 5 13 24
Number of 10 9 8
assortments
Number of supply 4 63 129
points
Number of demand 4 5 5
points
Number of - - 6

intermediate
terminals
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Case 2: Choice of utilization level (results)

Source: Gerasimov Y., Sokolov A.,
Syunev V. 2011. Optimization of
industrial and fuel wood supply chain
associated with cut-to-length
harvesting. Systems. Methods.
Technologies 3(11): 118-124

. Required | Total Total Total Total Fleet Index of Operation | Transpor-
Scenario number of | working | distance |volume |loaded utilization | loaded work tation cost
trucks time distance [rate distance
) h km m3 km

m3/km €/m3
Basic 13 13474 622453 80025 308211  0.858 0.495 0.129 7.3
Optimal 6 10349 449648 80325 223389  0.864 0.497 0.179 6.3

—54% —23% —28% +0.4% -28% +1.5% +0.4% +39% -14%




Case 2: Choice of utilization level
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The DSS test cases

Planning level

Ope al| | Strategic
Choice of

Task Truck routing Choice of

utilization transport;
level investments
Horizon, days 4 90 365
Total supply volume, 3 80 272
1000 m3
Number of trucks 5 13 24
Number of 10 9 8
assortments
Number of supply 4 63 129
points
Number of demand 4 5 5
points ——/
Number of - - 6

intermediate
terminals
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Case 3: Transport method and road investments
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Case study 3: Transport method and road investments

Required | Total Total Total Total Index of
number off working | distance |volume loaded utilization | loaded ing cost
trirelkes distance distance

Scenario

m3 km m3/km

km

Basic 37231 709898 314031 296217 | 0.477 | 0.417  0.442 6.0

Optimal 30222 584310 270072 252143 | 0.636 | 0.432  0.462 4.5

% -19% -18% -14% -15% +33% +3% +5% -25%
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Conclusion

The DSS can be used to support a wide range of planning
decisions at on the company level including truck
routing, choice of equipment utilization level, choice of
transport method and infrastructure investments.

The potential cost savings calculated range from 14-29%.

Improvement of our knowledge on:

e Challenges CTL in Russia

e Current level of productivity/costs of CTL machines in
local conditions

Know how about adaptation of FM CTL systems to
specific conditions in Russia, in particular undeveloped
Infrastructure and service
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