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ere is Tunnel Ridge:

?

Alliance Resource Partners, L.P.

Coal Operations

1. HAMILTON COMPLEX

Mine Na. 1

Miming Type: Undersround

Mming Access: Slope & Shaft

Mming Method: Longwall & Contirmons Miner
Coal Type: High Sulfir

Transportation: Ralroad, Truck, & Barge

1 RIVER VIEW COMPLEX
Fiver View Mine

Mming Type: Undersround
Miming Access: Slope & Shaft
Miming Msthod: Contirmons Miner
Coal Type: High Sulfir
Transportation: Barge

3. DOTIEI COMPLEX

Detiki Mine

Miming Type: Underzround

Miming Access: Slope & Shaft

Mming Method: Contirmous Miner

Coal Type: High Sulfir

Transportation: Ralroad, Truck, & Barge

4. GIBSON COMPLEX

a. Gibson South Mme

Mining Type: Underground

MMiming Access: Slope & Shaft

Miming Method: Contimuous Mmer

Coal Type: Medmm Sulfir
Transpartation: Ralroad, Truck, & Barge

b. Gibson North Mine (Tdled)

Mining Type: Underground

Mining Access: Slope & Shaft

Mining Method: Contmuons Mmer

Coal Type: Medmm Sulfir
Transpartation: Ralroad, Truck, & Barge

5. WARRIOR COMPLEX
Warmor Mmme

Mining Type: Underground

Mining Access: Slope & Shaft

Miming Method: Contimuous Mmer

Coal Type: High Sulfir

Transpartation: Ralroad, Truck, & Barge

6. PATTIEI RESERVES

Mming Type: Underground
Mming Access: Shaft

Mming Method: Continnous Miner
Cozl Type: High Sulfar
Transportation: Ralroad & Barge

7. HENDERSONTNION RESERVES
Mming Type: Undarzround

Mming Access: Slope & Shaft
Mming Method: Contimous Miner
Coal Type: High Sulfar
Transportation: Ralroad & Barge

Mming Access: Slope & Shaft
Mming Method: Contirmous Miner
Coal Type: High Sulfur
Transportation: Barge & Truck

9. HOPEDNS RESERVES

Mming Type: Underground & Swrface
Mming Access: Slope, Shaft & Pit

Mming Method: Cont. Miner & Truck Shovel
Cozl Type: High Sulfur

Transportation: Railmad, Track, & Barge

10. MIC MINING COMPLEX

Excel No. 4 Mme

Mming Type: Underground

Mming Access: Slope & Shaft

Mming Method: Corntirmons Miner

Cozl Type: Low Sulfin

Transpertation: Railmad, Truck, & Barge

11. TUNNEL RIDGE COMPLEX

Tunnel Ridge Mine

Mming Type: Underground

Mning Access: Slope & Shaft

Mming Method: Longwall & Contirmous Miner
Cozl Type: High Sulfur

Transportation: Raiload & Barge

VA

12. METTIKI COMPLEX

Mountain View Mine

Mimng Type: Undergrommd

Mining Access: Slope

Minng Method: Longwall & Continuous Miner
Coal Type: Medim Sulfur - Metallurgical
Transportation: Raibroad & Truck

13. MOUNT VEENON
TRANSFER TERMINAL

Rail or Truck to Qhio River Barge
Tranzloading Facility

() CURRENT OPERATIONS
/\ TRANSFER TERMINAL
[ RESERVES




Tunnel Ridge Operations Summary

* 9400 Acres of Coal
— Ohio County, WV and Washington County, PA

* 25+ Year Reserve Life
1 Longwall, 3 CM Development Units
* Mining Heights — 78-92"

* Production — 6.6 Million Tons — 2016, 7.0 Million Tons
Estimated for 2017

e 426 Current Employees
* Prep Plant—2000 TPH, Heavy Media
* River Loadout — 5000 TPH Capacity, MP82.3 Ohio River




Tunnel Ridge Longwall Overview

Standard Width = 1200’

Typical Length = 15,000°-20,000’
High Voltage Longwall Face

BiDi Mining Method

Utilizing Remote Mining Operations.



Tunnel Ridge Longwall Equipment

* JOY 7LS-1A Shearer

* PSS 1020-ton, 2-leg Shields 1.75m

e JOY BSL, CMT, and AFC Drives (3x1200hp)
 LWA Panline, 48mm Thiele chain

 CAT PMC-R Shield Electrics

* Line Power Power System

 Kamat Emulsion Pumps

* Alliance Longwall Command Centers.




Why Automation?

* Health & Safety
— MSHA Respirable Dust Regulation — February 2016
— Reduce Manpower Exposure

* Operational Efficiency
— Reduced Operator Fatigue

— Increased Efficiency & System Utilization
— Increased Tons per Man Hour.




Shield Electrics

e Caterpillar P
— Installe

— Immedi
Troubl

rmmmmma 'DEQ

45 " e % ,. e
rr*r‘r“r;mmﬂm




CAT PMC-R Integrated Lighting

* Yellow Light w/ Audible Warning
— Conveyor Start Pre-Warning

— Conveyor Overload Warning
* AFC Load Percentage Visible




CAT PMC-R Integrated Lighting

* Red Light w/ Audible Warning

— Warning of Automated (Blinking) and Manual
Shield Movement

— Push Status of Stageloader




CAT PMC-R Integrated Lighting

* Green Light
— Indication for Locked Out Shield




CAT PMC-R Integrated Lighting

* Blue Light

— Indication of Status Information Available on PMC-
R Screen

-




CAT PMC-R Shield Electrics

* Full Shearer Initiated Automation
— Run of Face
— Gate End Turn-a-Rounds
— Wedge Cuts
— Bank Push
— Batch Advance.




Joy 7LS-1A Features

* Pitch/Roll Sensor, Arm Inclinometers, Haulage
Encoders, Cowl Encoders

* Primary Fiber and Secondary Ethernet
Communications

* ASA (Advanced Shearer Automation)

— FX2, Recorded Roof, Recorded Floor, Automated
Cowl Positioning, Automated Haulage Speeds

* Upgraded Hydraulic Pumps & Cowl Gearing
* AFC Load Monitoring, Speed Zones.




Joy 7/LS-1A Features

* Gate End Programmed Stops
— Fixed Point at HG
— Variable Point at TG — Based off DCM Position

* Video/Sound

— Microphone Inside Shearer
— 8 Cameras, 2 Lights on Shearer

— In-House Development of Housings, Sprays, and
Locations

* Remote Operation.




Longwall Command Center

e Patent Pending Design
* |nitial Concept Designed In-House




Longwall Command Center

* Features
— Positive Pressure, Climate Controlled Enclosure
— Phone and Radio Communication
— JOY Display
* Shear, Drive Information
— CAT Display
* Real Time display of Shield Health & Automation
— Mine Monitor Display
* Real Time display of Complete Mine Status
— Camera Display
* Real Time view of all 12 Cameras & Sound
— Longwall Graph
e Real Time 3-D Visual representation of the LW Face

— Foreman Computer
* Production & Maintenance Logs/Reports.
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Longwall Command Center




Longwall Command Center




Longwall Control Room
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JOY Diagnostics

* Remote Monitoring through JOY Citect
Software

— AFC Status
 TTT Couplings

— Fill/Drain, Temperatures, Coupling Speeds
— Solenoid States
 DCM (Dynamic Chain Management)

— Real Time Managed Chain Tension, Target/Stroke
— Solenoid States

e Alarm History.




JOY Conveyor Screen

Face Conveyor Data
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JOY DCM Screen

AFC DCM OVERVIEW

Incoming Pressure

Dynamic Tension [ Set | Actual T/Chain
Dynamic Tension Timer
Position [ Target ] Actual 1I]E] 111

Min/Max Position
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Cylinder Pressure

Sag Switch Timer

Sag Switch Count (FS/WS) 0o/ O
DCM Alarms

Run Command Signals

Selected Drives
Average Load (Amps | KW)

Chain Maintenance
Reset

Tension Solenoids

No Retract Detected
(Sol energised & ram did not move)




Shearer Diagnostics

e Automation Status

— Remote Operation Screen
* Pitch and Roll of Machine
Drum Pick Height
* Speed
Location (Shield)
Left/Right Pump & Cutter Status
Remote Configuration

ASA Sequence Information.




JOY Remote Operation Screen
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JOY Home Screen
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CAT VCU Screen
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Mine Monitor

e Alarm and Status Information
— Power Cars, Emulsion Pumps, Roto-Jet Pumps
— Emulsion Supply, Water Supply
— Underground and Overland Belts
— Longwall Communications Networks
— Longwall Methane Monitor Status
— Mine Wide CO Monitoring
* Operators relay fault information to

maintenance personnel for accurate and
quick troubleshooting.
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Face Profile/Pitch Graph

Provides Operators a View of the Face
Reference to Remotely Cut Bottom
Use to Manage Rolls on Face

Mark Shields & Low/High Spots on Face.



Face Profile
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Integration of People & Technology
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Integration of People & Technology

e Massive amount of effort at all levels

* QOperators took ownership of the project and were
committed from the beginning

* Production Foremen call out observations as they conduct
fireboss runs

* Maintenance personnel took ownership of cameras and
maintenance to support remote operation

« Utilization of all the information/control available to the
operators
— 12 cameras, 2 lights, mine monitor, CAT, JOY, Graph. Took
ownership to learn the various screens and how they apply

* Personnel developed understanding and ability to recognize
faults remotely, and accurately relay that information to the
correct personnel.




Future Advancements

Working with JOY to further develop ASA

Improved camera quality through HD Cameras
and Infrared technology

Integrating Landmark for automated face
alignment and gate-end steering

Remote operation of shields which requires
real-time locations of all face personnel

Horizon control of shearer



IN FAMILYS PRAYERS
IN Gops HANDS

TUNNEL! MINE






. P -

MINE



N,

TUNNELRIDGEMINE




TUNNELRIDGEMINE



TUNNELRIDGEMINE




Eric K. Anderson — general Manager
Eric.Anderson@arlp.com
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Rob.Colaw@arlp.com Kyle.Faykus@arlp.com



