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An Overview of Hydraulic Fracturing

Major Topics:

* Hydraulic Fracturing: Definition

» Marcellus Fracturing Operations

* Equipment on Location

e Personnel on Location

» Hazards: What they are & how we deal with them
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What is Hydraulic Fracturing?

A procedure in which fluid is pumped at specific rates and pressures. This procedure

strategically cracks rock that contains natural gas or oil.

Fluid types: Gas, Liquid, or Foam.

Goal: Create a “superhighway” for gas or oil to the wellbore.

Result: Improved early production, improved total recovery over the life of the well.
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Appalachia - Old Work vs. New Work

Traditional Fracturing Marcellus Fracturing
*  Upper Devonian SandsTone s * Marcellus Shale
« 1000 - 5000 ft. deep * 5000 - 8000 ft. deep
* Less equipment * More equipment
» Less people * More people
» Less materials * More materials
* Less time * More time
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Old Job Site

B

New Job Site
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The Marcellus Fracturing Challenge

Water, sand and
additive mix

* Dealing with Horizontal wells

» Possibly more than one well on location

“Prood 44y ety

24 Hour Operations

* Method: “Plug and Perf”
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UWS Equipment On Location

Iron Truck

Facts:

o Side Racks hold iron and other connections

» 10,000 Ib. extendible overhead crane

» Useful for location setups and tear-downs
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Sand Dump

Facts:

10

L

400-500 sacks capacity (40,000 —
50,000 1bs)

Aluminum bed is lifted with hydraulics

via a lever near the hinge

Red levers open chutes to deliver sand
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Field Sand Storage Trailer
kj’q,m[ h%j‘“

Facts

2500-3000 sacks capacity (250,000 — 300,000 1bs)

Stores and dispenses sand on location (always moved while empty)

Chutes and a conveyor deliver the sand to a main conveyor.

Four separate bins which are loaded pneumatically.

Stairway and Railing to access the top.
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Sand Conveyor
e _

* Large hydraulic powered conveyor belt

* Accepts sand from Field Sand Storage Trailer and delivers it to the blenders

¢« Two chutes — one for each side

* Can and will stall out if overloaded
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Sand Conveyor
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Blender /. i o Al b o pvin Fod adels addibins
1

* The most complex machine on site

* Mixes water, sand, and additives (liquid and dry) on the fly

» Low pressure/high rate — delivers fluid to manifold trailer and pumps

e Delivers all data to the frac van

* Operated from the “float” on top

» Top pumping rate: 140 Bbl./min. (5,880 Gal/min.)

*  Mostly computer automated, but has manual operation capability
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Small Blender
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Chem-Add Unit

*  Works in conjunction with the blender

» Delivers liquid additives to the blender

» Larger totes means less material transfer and better QC

* 6 totes, pumps, and flow meters
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Qui{rﬂuplex Pump Truck
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e Pressurizes slurry and pumps it down the well

* 20 or more pump trucks on site

* Low rate but high pressure

» 2000 HHP diesel engine hooked to a positive displacement pump
* 5 plungers

»  Top pressure: 10,000 to 12,400 psi depending on plunger size

» Controled via a remote control box up to 300 feet away
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Triplex Pump Truck  *, i fiyk“

Facts

» Same concept as the Quintuplex but on a smaller scale

» 1000 HP diesel engine hooked to a positive displacement pump

* 3 plungers

» Top pressure: 6,800 psi to 12,400 psi depending on plunger size
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Acid Transport

Facts /j
» Delivers hydrochloric acid to location —

+ Capacity: 3,000 gal between 2 tanks 7G{ o

» Hooks to a pump truck via low pressure hose )’
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Manifold Trailer

20

Pre-fabricated portable
section of low and high

pressure lines.

Low pressure lines on the
top, high pressure iron on

the bottom.

Delivers slurry to pump
trucks, then accepts

pressurized slurry.

Cuts down on labor and setup time.
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Frac Vans — The Evolution

+  Still occasionally used for traditional work

e Outdated technology for the Marcellus

21
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Facts

» Updated technology and instrumentation — Marcellus worthy
» Used for small Marcellus jobs where less time is spent on location

» Satellite uplink, remote monitoring, more comfortable seating
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Facts

e More work stations

* More computers

»  More comfort
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Marcellus Fracture Location
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Key People On Location (UWS)

Job Operator
aka: Treater, White Hat, Frac Operator, etc.

» Responsible for all UWS personnel on location
* Located in the frac van
* Calls all of the shots via radio
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Groundsman

aka: Ground Boss
» Operator’s right hand man

* Located outside of the frac van

* Oversees all operations, spots and fixes problems

Frac Engineer

*  Quality Assurance and Quality Control driven
* Located in the frac van

* Handles Inventory, Reporting, and Monitors Real-Time Data
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Primary Operational Hazards
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. Operating at constant pressures up to 10,000 psi

UWS policies for working under pressure:

» No one gets near pressurized iron

* No one hammers on pressurized iron

» All iron is pressure tested on site prior to use

* Alliron is inspected every 6 months or sooner

* Red zone, Yellow zone, Green zone
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Red Zone, Yellow Zone, Green Zone
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LOUD EQUIPMENT

UWS policies for hearing protection:

» Equipment operators must wear muffled headsets

* Everyone else on the ground must wear ear plugs

28



Universal Well Services, Inc.

An Overview of Hydraulic Fracturing

FLAMMABLE GAS

UWS PPE Policy for Burn Prevention:
» All UWS on-site personnel MUST wear NOMEX

flame retardant coveralls
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SILICA DUST:

e Could lead to Silicosis

UWS PPE Policy for Silicosis Prevention:

» Blender Tenders, Field Sand Storage Trailer Operators, Conveyor Operators, and Sand

Coordinators must wear respirators
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WE ARE A WORKING FACTORY ON WHEELS...

» Confined Space Entry - G/Qa//) o J(A 7‘04/) év_s

*  Working at Height
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UWS Minimum PPE
requirements:
e FR Coveralls

e Steel Toed boots

 Hard Hat

» Safety Glasses

» Radio headset or ear plugs

«  Work Gloves

32
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OSHA Training — Hydraulic Fracturing e Baiviaas na
Post-Test

1. Why s it necessary to perform a frac job on a well? What do you gain?

2. What are some operational safety hazards associated with hydraulic fracturing?

3. Name 3 required pieces of PPE on a frac job.

4. Name 5 pieces of equipment found on a frac job.

5. What are some new operational challenges associated with fracturing a Marcellus well vs. a
traditional Upper Devonian well?






