Coal Supply Chain Management
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Coal Supply Chalin
Management

To identify problems and/or constraints in the
coal supply chain, prioritize them, and
recommend potential solutions

- Supply chain cycle relevance

- Supply chain cycle dynamics

- Supply chain cycle components

- Supply chain study methodology and experience

Mine-Rail-Power Infrastructure Synergies Analysis I
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Mine-Rail-Power Infrastructure
Relevance
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Mine-Rail-Power Infrastructure
Dynamics

Fuel Procurement Transportation
e Quality  Intermodal Traffic

e Cost e Infrastructure
 Availability e Traffic Density

Inventory Optimization Market Demand m

Emission Costs

Ability to
Meet Load

Delivery Schedule CQ Derates CQ Damage
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Coal Supply Chain Cycle Components

Fuel
Procurement <
Optimization

Fuel

Information
Management

Fuel Usage 5
Optimization
Analyze processes to identify potential solutions
to reduce delivered fuel costs
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Coal Supply Chain Study Components

Fuel Procurement

« Goal — Reduce commodity costs and improve coal
requirements forecasting

Coal Tracking
« Goal - Reduce demurrage and double handling costs

Fuel Usage Optimization

 Goal - Minimize derates, use cheaper fuel at low-loads
and ensure no CQ derates during peak hours

Inventory Management and Optimization

« Goal —Reduce inventory requirements, improve inventory
accuracy measurements, manage risk

Fuel Information Management
« Goal — Provide real-time plant-specific information



Supply Chain Study Methodology

Applying Six Sigma Process & Knowledge Base

Define Measure # Analyze

Identify Project CTQs Establish Process Capability
Develop Team Charter Define Performance Objective

Define Process Map Identify Variation Sources

Select CTQ Characteristics Screen Potential Causes

Define Performance Standards Propose Solutions

Establish Data Collection System

Collaborative ACFC (Six Sigma) Study Process I

8




Supply Chain Study Methodology

Task 1: Project Planning
 Data needs and Study Team Selection

Task 2: Data Gathering and Site Visit (Define)
 Gather data and define processes

Task 3: Data Analysis (Measure and Analyze)
o |dentify and prioritize supply chain issues

Task 4. Recommendations Report (Improve)
e Solution(s) development and report out

Dampen “Bow Wave” Propagation Effect |
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Supply Chain Study Methodology

Previously Customer CTQ Inquiries

Improve coal transportation cycle time
Tighten inventory management

Improve inventory accuracy

Reduce inventory holding/handling costs

Provide real-time information for procurement
and burn rate transactions to all stake
holders

Provide fuel costs at various usage points
Document boller experience vs. coal quality
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Supply Chain Study Experience

Project:

Problem:
10%

Analysis:

Solution:

Reduce Inventory Variance
Inventory error (Book Vs Actual) was up to

Major error sources were identified and
guantified (% of burn):

* Plant weigh scales range ~1.2%
 Moisture range ~1%

* Vendor scales range ~0.5%

e Losses and errors in transit <0.2%

* Physical gains/losses at the plant <0.1%

e Data entry <0.1%

Scale Calibration Program (Vendor & Plant)

e Additional “Best Practices” rolled out across
utility by audit staff



Supply Chain Study Experience

Project:
Problem:
Analysis:

Solution:

Mine to Bunker Operations Optimization
Escalating fuel costs ($0.5B/Yr exposure)
Study in-progress; Selected CTQs include:

* Production (Quality, Quantity, FOB Bunker
Cost)

e Transportation (Time, Availability, Reliability,
Cost)

e Yard (Schedule, Quality, JIT, Forecast
Reliability)

e Generation (Switching, Blending)

 Financial (Predictable EPS, Budget Vs Actual)
Renegotiated Barge Contracts (demurrage)
Revamped Inventory Forecasting Process
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Questions & Answers

&

For additional information or inquiries, please
contact:

Richard Dudeck (OS Sales) 918.493.1943
Vas Choudhry (OS Technology) 775.215.1621
Mike Turek (Product Line Leader) 775.215.1643
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Backup Slides
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Book Inventory

Define Performance Standards
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Screen Potential Causes
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Additional CSC Relevance Factors

 Recent 30-50% increase in coal prices
 Utilities switching to or maximizing coal based generation

e Large-scale expansion in Asia has changed the global coal
supply/demand balance

 Coalis a global commodity, linked to global energy prices,
as well as supply and demand dynamics

 Flexibility to get additional coal on a short notice is reduced
due to tight supplies and capacity limitations

* Coal supply management is more complex today than ever
before due to increasing global trade

e Severe transportation constraints due to infrastructure
limitations and increasing rall traffic from global trade
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Railroad Issues: Changes from 1980 to 2004

Class | rallroads are originating 7 million more
carloads on 100,000 fewer miles of track

Intermodal traffic, with its high system requirements,
has more than tripled and has increased from ~12%
to 33% of total carloads

Average haul length has increased from ~625 to
850 mi, while average cars/train & average tons/car
have remained flat

Density has begun to level off as railroads
encounter capacity constraints on some routes

Productivity improvement has dropped Iin last 15
years, while density has increased

Source: Electric Power 2005 by Thompson Hine LLP 18



Supply Chain Study Methodology

Problem Definition and Solution Approach

D N

Problem identification Process solutions
e Part-load production costs ¢ Coal procurement modeling
e Transportation costs « Coal supply chain modeling
 Inventory inaccuracies  Inventory tracking &

optimization

Inventory availability risk

Availability of actionable
supply cycle information

 Inventory modeling

Work with customer

Customer-driven to solve process
process measurement issues
analysis




Periodic Calibration is a part of the
Solution
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