
 

 

 

RE: HD Equipment in Oil & Gas Drilling Industry (Fracing) Study 

 

This is an outline of average drilling phases on a well pad. (Note – there may be from 1 to >20 
wells on a pad.) Indentifying HD equipment used. We are using the average of 6 wells per pad.  

Our information comes from several professionals in the industry, ranging from drilling operators, 
engineering consultants, equipment suppliers, and oil and gas publishers representing industry 
corporations: Nabors; Apache; Encana; Halliburton; Whiting Petromeum. Industry associations include: 
Ohio Oil and Gas Education Program (oogeep.org); Southern Ohio Oil and Gas Association; Independent 
Oil and Gas Association of Pennsylvania (IOGA of PA); Petroleum Equipment Suppliers Association 
(pesa.org). Publishers of Oil & Gas Reporter. 

 

 

A Recent Report on the Market Trend in Hydraulic Fracturing Industry: 

 

Global hydraulic frac market seen up 19% this year: consultant 

Houston (Platts)--19Jan2012/355 pm EST/2055 GMT 

The global hydraulic fracturing market generated revenues of $31 billion last year, up a whopping 63% 
from $19 billion in 2010, and is projected to rise a further 19% to $37 billion in 2012, a top oilfield 
consultant said Thursday. 

And although the US and Canada comprise the largest chunk of the hydraulic fracturing market by far -- 
just shy of 90% -- activity in other markets is expected to rise over the next several years, Richard 
Spears, vice president of oilfield consultants Spears & Associates, said during a Credit Suisse conference 
call about the hydraulic fracturing market. "If that international piece is $4 billion, $5 billion [in 2011], I 
think five years from now it grows to $10 billion," Spears said. Areas likely to show the biggest growth 
globally are Latin America, particularly Argentina, where shale drilling has gotten off to a running start, 
and parts of Africa. "Argentina sounds, looks and smells very much like West Texas," said Spears, adding 
Latin America currently accounts for $1.7 billion/year of fracturing revenues. 

Meanwhile, the consultant projected that horizontal drilling -- most commonly used in shale and 
unconventional plays -- in the US would rise nearly 16% this year to around 18,600 wells, up from 16,100 



last year and 12,225 wells in 2010. That should boost the need for more services such as pressure 
pumping, wireline and fracking, he said. 

Frac horsepower is also growing at an unprecedented pace. For example, it totaled 14 million hp last year 
in North America, 42% higher than the nearly 10 million hp in 2010 and is about double the 7.1 million 
used in 2008 -- which was a bustling year for industry activity. This compares with 2 million hp available in 
2003, when shale and unconventional activity was just getting started, said Spears. 

"Of the 15 frac companies I've visited with in the last three months, [just] one is cautious" about adding 
capacity this year, he said, while the rest are adding capacity at about the same pace as they did last 
year. 

"I get calls weekly about people looking to put frac spreads together. It's certainly top of the mind for guys 
that have capital," said Spears. 

Globally, the projected rig count should average 3,800 this year, up 10% over the 3,446 average rigs 
employed in 2011. That should pay off in a more than 11% jump in the global oil service and equipment 
market, with oilfield revenues worldwide jumping to nearly $350 billion in 2012, up from about $314 billion 
last year and $265 billion in 2010, said Spears. 

He targets the US rig count alone to average 2,113 rigs, up from 1,876 last year and 1,536 in 2010. 
Canada is pegged to average 472 rigs this year, up from 428 in 2011 and 348 in 2010. Spears' forecast 
assumes a $95/b oil price, a few dollars lower than current prices, and a $4/Mcf natural gas price, sizably 
higher than current price that is hovering around $2.50/Mcf. 

One thing that could maintain or even grow the momentum of fracking is re-fracking of older wells, which 
is not currently widespread but which may occur in future years, said Spears. 

"I believe we'll get there, but [re-fracking] is not material yet," he said. "It will take a slowdown in industry 
for completion engineers to have enough breathing room to do a post-mortem" on wells.  

Spears gave the example of a well with a 10-stage frac, where each stage forces sand or other material 
at intervals to crack open the rock and expose more hydrocarbons. In evaluating the potential for re-
fracking, engineers will examine, for instance, a well's 10 frac stages to see if it actually produced from all 
10 stages or just from, say, six or seven, said Spears. 

"I'm hearing in places like the Barnett Shale, folks are going back and looking at wells done five years 
ago. They're realizing that we didn't get everything from everywhere," said Spears. --Starr Spencer, 
starr_spencer@platts.com 

 

We have identified 4 phases in the process of gas drilling:  

Below are descriptions to help explain the processes and identified HD units associated with the 
operations. 

We have data for phase 1 and 3 to come. 

 



1) Conductor/Construction   
Average Duration (Hours/Days) = 2 to 10 days to prepare pad, one to two days per well hole drill. Up to 
18 days total with an average 6 wells per pad. 

The construction group moves in with heavy-duty earth moving equipment and level the location where 
the wells will be drilled. This is required to make sure the site can take the weight of the rigs. They also 
build access roads to the location and clear away any trees if needed. In addition to leveling the location, 
they bring in a small rig that drives 20” pipe into the ground to a depth from 40’– 200’. The purpose of this 
string of pipe is to get to competent bedrock. This allows us to drill the next section without hitting all the 
rubble that the glaciers left behind. Typically set 6 conductors (holes) 15’ apart from each other.  

Quantity HD Equipment Type  
 Earth Moving Equipment  
2 List HD units and types 

1) One large dozer 
2) One large excavator 
To trench all pipelines and well 
locations. 
600hp each. 

 

 
 Small Drill Rig  
1 Top hole rigs may be small, truck 

mounted and set conductor pipe and 
surface casing – takes one to two 
days per well. 

 
 Power Gen Sets  
2 List units and size 

1) Two Units 
Common in drilling but not common 
in fracturing, although widely used in 
high well count pads. 

 
 Air Compressors  



2 List units and size  
1) Two compressors IF using 
pneumatic drill 
 

 
2 Power Gen for lighting - 80 kW 

generators 
 
6 smaller 4KW towers additional 

 
1 6k Telehandler - Diesel 

 
2 Forced air heaters (– only in winter) 

430,000 to 770,000 BTU/H. Diesel 

 
1 Wheel Loader with Bucket 

 
20 Transport trucks – moving fluids and 

materials to and from site, tractors, 
tankers, flatbeds 

 

1 Passenger bus – crew transport  
5 Light duty trucks – managers, 

specialists and contractors 
 

1 Parts truck  
1 Mechanic Truck  
Cells marked in yellow indicate equipment remaining on the site throughout all the processes. 



 

2) Tophole Drilling 
Average Duration (Hours/Days) = 1 to 2 days per well hole (average of 6 well holes per pad = avg 12 
days) 

Once construction has built the pad and set conductors, the tophole rig moves in. The air rig drills with a 
pneumatic air hammer and basically pounds the ground. Compressed air carries the cuttings to surface 
and powers the hammer. The tophole rig sets a string of surface casing (13-3/8” – approx 300-500’ deep) 
and a string of intermediate casing (9-5/8” – approx 1500-2000’ deep). Typical operation includes running 
2 skid mounted air compressors in addition to the air pack on the rig, and a booster. The remaining items 
with diesel engines are as follows: 6k Telehandler, Wheel Loader with Bucket, Excavator, 2 forced air 
heaters (WN HI770 XHD – only in winter), 1 Glycol heating unit (winter also – E3000), 6 – 4kW Light 
Towers, 2- 80 kW generators, 2 Godwin Pumps. Transportation truck support as well. 

Quantity  Equipment   
1 Draw-works - Its main function is 

to provide a means of raising and 
lowering the traveling blocks. The 
motors can be AC or DC-motors, 
or the draw-works may be 
connected directly to diesel 
engines using metal chain-like 
belts  

3 Caterpillar 3512, 1,476Hp with 
1365 KW generators. 

 
1 HB09138 - AAMCOR LLC Atlas 

Copco RD-20 Drill Rig 

 
2 Mud pumps - 1,600hp each 

powered by a 1,500hp AC motor 
or Diesel powered 

 



1 Mud tanks – with 4x8 centrifugal 
pumps with 75hp motors 

 
2 Shale shakers – 460V/60Hz 

 
1 M-I SWACO 2-12/4T4 MUD 

CLEANER comprises one 1,000-
gpm (3,785-Lpm) 2-12 D-
SANDER, a 900-gpm 

 
1 15,000 gal diesel fuel tank trailer 

 
1 Water storage 500 BBL water tank 

 
1 Canrig 6027AC - 600 HP AC, 

Lubrication System 2 HP, 4 GPM 
flow. Hydraulic Requirement 12 
GPM flow 2 350 PSI 

 



1 27-1/2 (27-1/2") Rotary Table – 
Hydraulic driven 

 
1 Man-rider winch - 2,200 lb (1,000 

kg) and 4,400 lb (2,000 kg) 
Capacities 

 
1 Iron Roughneck - Hydraulic 

Requirements 2,500 psi (172 bar) 
to 3,000 psi (207 bar) 
45 GPM (170 LPM) Min; 65 GPM 
(245 LPM) Max 

 
1 BOP Chain Hoist Handling 

Systems - Pneumatic 

 
1 Rotating Mousehole - Pneumatic 

 
1 canrig automated catwalk – diesel, 

hydraulic 

 



1 Vacuum Degasser – 37 KW 
powered. Filter out impurities and 
to ensure that the exhaust pipe is 
always smooth 

 
2 Skid mounted air compressors 

 
2 Godwin 6x6 - 150mm x 150mm 

centrifugal pump. Diesel 

 
1 Wireline truck 

 
2 Power Gen for lighting - 80 kW 

generators 
 
6 smaller 4KW towers additional 

 



1 6k Telehandler - Diesel 

 
2 Forced air heaters (– only in 

winter) 430,000 to 770,000 
BTU/H. Diesel 

 
1 Wheel Loader with Bucket 

 
1 Excavator 

 
20 Transport trucks – moving fluids 

and materials to and from site, 
tractors, tankers, flatbeds 

 

1 Passenger bus – crew transport  
5 Light duty trucks – managers, 

specialists and contractors 
 

1 Parts truck  
1 Mechanic Truck  
Cells marked in yellow indicate equipment remaining on the site throughout all the processes. 

 

 

3) Horizontal Rig    
Average Duration (Hours/Days) = 12 to 14 days per well hole (Average 6 well per pad = avg 78 days) 

Once the tophole rig is finished the horizontal rig moves in (normally a few weeks after the tophole rig). 
The horizontal rig will drill from the last point the tophole drilled and cased to (roughly 2000’). The 
horizontal rig then drills vertical to roughly 4500’ and then begins building angle until they are at 90 
degrees. At this point, the well should be completely in the Marcellus shale formation. The well is then 
drilled horizontally for some distance (mostly between 4500’ and 6500’ in lateral length). This section is 
referred to as the lateral section. Casing is then run from surface to the end of the lateral. We run 5.5 “ 



casing. While the horizontal rig is on site, there is a lot of diesel engines. Examples are Nabors 712, 715, 
M39, M43, 789, 981. Basically the rigs have a lot of generators and diesel engines that power everything. 
Including to power a drawworks (basically a big spool of cable that lifts the pipe in and out of the hole), 
the top drive (a big DC motor that rotates the pipe), cat walk (basically a hoist that lifts pipe up to the drill 
floor), mud pumps (normally 2 pumps that are used to pump drilling fluid down the string out the bit and 
back to surface), centrifuges and shakers (separate cuttings from the mud so that we can re use it). Light 
towers (even more than tophole operations), various generators to power camps and solids control 
equipment, loader, excavator, telehandler, and various pumps that are used to transfer (6x6 pumps). The 
horizontal rig will be on site until all the wells have been drilled, normally six wells per location. 

Up to this point, this is known as the drilling operation. From this point forward, it is referred to as a 
hydraulic fracturing operation (also referred to as “completion operation”). 

 

Quantity Equipment  
 Drill Rig (i.e. Nabors 712)  
1 Larger rigs (often rated by 

drawworks capacity) – the power 
units depend on whether the rig 
is electric, diesel or natural gas 
(LNG). 

 
2 Mud pumps – generally two – 

one as primary and second as a 
back-up. 

 
3 Centrifuges 

 

 



1 Shakers 
One is common 

 
 Power Gen Sets  
3 List of other HD units and size 

3 large generators 

 
1 Air Compressors 

Depends on whether air drilling is 
used. 

 
1 Wireline truck 

 
1 Refueler truck 

 
2 Power Gen for lighting - 80 kW 

generators 
 
6 smaller 4KW towers additional 

 



1 6k Telehandler - Diesel 

 
2 Forced air heaters (– only in 

winter) 430,000 to 770,000 
BTU/H. Diesel 

 
1 Wheel Loader with Bucket 

 
20 Transport trucks – moving fluids 

and materials to and from site, 
tractors, tankers, flatbeds 

 

1  Mechanic Truck   
1  Parts Truck   
1  Electronics Technician Van   
1  Bus for Transporting Personnel   
5  Light Duty Vehicles   
Cells marked in yellow indicate equipment remaining on the site throughout all the processes. 

 

 

 

4) Frac Site “Completion Operation” 
Average Duration (Hours/Days) = 3 to 7 days per well (18 days to 6 weeks for a 6 well pad = avg 30 
days) 

Once the hz rig leaves, there are now 6 wells (could be more or less) that are cased into the Marcellus 
shale (each heading a different direction, so as to drain a different part of the reservoir). The frac crew 
moves in and sets up on location. The first operation is to run in the well with a set of perforating guns. 
The perforating guns are chemical shape charges that are used to shoot holes in the casing in the zone 
that we want to fracture. Each zone is called a stage. A well typically contains 10-20 stages. Each stage 
is roughly 300’ long. Once the stage has been perforated, a frac manifold is rigged up on the well. This 
allows a bunch of pump trucks and sand hoppers to hook to the well, such to achieve the required 
pressures to fracture the stage. They pump basically a bunch of water and sand, along with some 
chemicals to increase lubricity and prevent bacteria. The sand acts as a wedge and holds the cracks 
open once the pressure is relieved. This allows the gas to flow. Once this is complete, they then run a 



composite bridgeplug into the well right above the stage. This allows us to move up the well and frac 
another stage. This process is repeated over and over again, until all 20 stages have been fraced. At this 
point, there are now 19 bridge plugs in the well that need to be removed. This is accomplished by 
bringing in a coil-tubing unit (CTU) and drilling out the plugs. This is known as coiled tubing clean out. 
They get all the junk from the plugs out of the well. At this point, the only thing left is flowback. The 
purpose of flowback is to unload the well from all the frac fluid. This is done for a period of time, until most 
of the frac fluid is brought back to surface. At this point, the well is ready to be brought on production. 
Basically the well is hooked up to separation equipment and metering. And then compressed and sent 
into the pipeline. Obviously they also have some of the same things we do on the drilling side … light 
towers, generators, loader, telehandler, etc.  

 

Fracing operation for a 2 well pad – Baker Hughes 

 

Quantity  Equipment  
 

18  2,250 hp Frac Pumps -(total 
36,000 hp) from 7 to 28 are used.  
Lower numbers on individual 
wells, higher numbers on large 
pads with continuous fracturing 
(24 hr ops) and very remote pads 
where mobilizing another pump 
would create long delays.  

 



 
Engine Run Estimates 

• At idle – 30% of time 
• Partial power (70% to 

80% loaded) – 60% of 
time 

• Full power <10% of time 
 

2  120 BPM BIender  
one is always there, but about ½ 
of companies have a spare on 
standby 

 
1  Frac Treatment Monitor Van 

w/Satellite one is typical 

 
5  Sand Storage Bins  

three to five are common. 

 
2  "T" Belt Sand Conveyor one is 

common, but about 1/3rd of 
operators have a standby 

 
1 Chemical TraiIers for 

Transporting Chemicals one is 
typical 

 
1  15K psi Frac Manifold Trailer one 

 
2  15K psi Frac Treating Iron Trailer 

one to two 

 



2  4,000 gallon Acid Transport 
TraiIers (use about 2 to 3 acid 
loads per well – total)  

 
1 Wireline truck 

 
1 Refueler truck 

 
2 Power Gen for lighting - 80 kW 

generators 

 

(3 to 4) smaller 4KW towers 
additional  

 

1 6k Telehandler – Diesel  

rare – usually use a crane. 

 

2 Forced air heaters (– only in 
winter) 430,000 to 770,000 
BTU/H. Diesel (Rare) 

 



1 Wheel Loader with Bucket 
perhaps one on standby for ½ of 
the fracs I’ve seen 

 

20 Transport trucks – moving fluids 
and materials to and from site, 
tractors, tankers, flatbeds 
1500 to 2000 truck trips per well 
for a well with a ten stage, five 
million gallon (total) water usage 
and 3 to 5 million pounds of sand. 
About 30% to 50% of the frac 
water returns and must be hauled 
to pipelined out to treatment. 

 

1  Mechanic Truck   
1  Parts Truck  

On call, but usually not a specific 
truck on site unless continuous 
fracturing is done. 

 

1  Electronics Technician Van   
2 Bus for Transporting Personnel  

One to two vans common. 
 

5  Light Duty Vehicles  
3 to 5 are usually on sight. 

 

Cells marked in yellow indicate equipment remaining on the site throughout all the processes. 

 

Based on the units identified so far we count:  

• 116 HD unit applications per well pad (based on average HD and HD powered 
equipment on the well pad) 

• 2,113 total operating rigs in North America in 2011 
• 18,600 wells projected North America in 2012 

o 2219 total rigs 
• A well site brought to completion (Frac) Phase taking approx 108 days 
• Operation time per well pad  

o Conductor Phase 2-3 hours per hole (18 hours of drill operation) 
o Tophole Phase 50 hours per hole (300 hours of drill operation) 
o Horizontal Phase 180 hours of drill operation (1,080 hrs of drill operation) 
o Completion (Frac) Phase 35 hours per well (210 hours of stimulation and 

recovery) 
• Total HD Horse Power per well pad ranges around (TBD) 


