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In the high-stakes environment of surface mining, quarrying, and civil engineering, the efficiency of blast hole

drilling directly dictates the downstream profitability of the entire operation. The introduction of the SmartRig ROC
series, specifically the D7C, D9C, and F9Cmodels by Atlas Copco (now Epiroc), marked a pivotal shift from
traditional hydraulic drilling to intelligent, automated systems. These rigs were designed not merely to penetrate
rock but to integrate into a sophisticated ecosystem of data-driven excavation. This technical analysis explores the
engineering nuances, operational frameworks, and comparative advantages of the SmartRig series, providing an
exhaustive resource for fleet managers, engineers, and technical operators.

The SmartRig Philosophy: Integrating Intelligence into Surface Drilling

The term "Smart" in the SmartRig ROC D7C, D9C, and FOC denotes the inclusion of the Rig Control System
(RCS). Unlike manual rigs where the operator's skill level is the primary determinant of hole straightness and bit
life, the RCS automates critical drilling functions. This automation reduces the cognitive load on the operator and
ensures that every hole is drilled according to pre-planned specifications.

The core objective of these rigs is to achieve the Total Solution: a seamless workflow that spans from initial
planning in the office using ROC Manager software to the actual drilling, and finally to the delivery of full
documentation for the blasting team. This closed-loop system minimizes the deviation between the design and the
actual results, leading to better fragmentation, reduced secondary blasting, and lower fuel consumption per ton
produced.

Mechanical Architecture and Model Differentiation

While sharing a common technological foundation, the ROC D7C, D9C, and F9C are engineered for different
scales of production and geological conditions. Understanding the mechanical differences is essential for matching
the right equipment to the site requirements.

1.The SmartRig ROC D7C

The ROC D7C is the most versatile rig in the series, optimized for small to medium-scale quarries and construction
sites. It is engineered for precision and agility. With a hole range of 64 mm to 115 mm (2.5" to 4.5"), it typically
utilizes T38, T45, or T51 drill steels. Its compact footprint allows for easier transportation between sites, making it a
favorite for contractors who move equipment frequently.

2.The SmartRig ROC D9C

A step up in power and capability, the ROC D9Caddresses the needs of high-output quarries and larger mining
operations. It shares the same hole range as the D7C but features a more robust hydraulic system and often a
more powerful compressor. This allows for higher penetration rates in harder rock formations where the D7C might
face performance bottlenecks.



3.The SmartRig ROC F9C

The ROC F9C represents the heavy-duty end of the spectrum. It is designed for large-scale operations requiring
deeper holes and larger diameters. Equipped with a more powerful engine and a high-capacity compressor, the
FIC can sustain higher feed pressures and rotation torques, ensuring productivity in the most demanding
geological strata. It is common to see these rigs operating with 12,578 engine hoursor more, testifying to their
structural longevity when maintained correctly.

Comparative Technical Specifications

The following table provides a side-by-side comparison of the core technical parameters that define these
machines.



Feature

Recommended Hole Range

Rock Drill Model

Drill Steel Type

Engine Power

Compressor Capacity

Control System

SmartRig ROC D7C

64 — 115 mm (2%2" — 4Y%%")

COP 1838HE / COP 2238

T38, T45, T51

CAT C7 (168 kW)

127 I/s (270 cfm)

RCS (Rig Control System)

SmartRig ROC D9C

76 — 115 mm (3" — 4%")

COP 2560EX / COP 1838

T45,T51

CAT C9 (224 kW)

150 I/s (318 cfm)

RCS (Rig Control System)

SmartRig ROC F9C

89 — 127 mm (3%’ — 5")

COP 2560 / COP 3060

T51, GT60

CAT C11/C13 (287 kW)

200+ I/s (424+ cfm)

RCS (Rig Control System)

The Heart of the Machine: The COP 1838 Rock Drill

Central to the performance of the SmartRig ROC series is the COP 1838series
component is responsible for converting hydraulic energy into high-frequency impact energy. The COP 1838HE
(High Efficiency) variant, often found on the D7C, utilizes a dual-damping system. This system performs two critical
functions:

hydraulic ~ rock  drill. ~ This

* Energy Absorption: It absorbs the reflected shock waves from the rock, protecting the internal components of
the rock drill and the boom from fatigue stress.

» Continuous Contact: It ensures that the drill bit maintains constant contact with the rock face, which is
essential for maximizing energy transfer and reducing "blank firing" that causes internal damage.

The technical synergy between the RCS and the COP rock drill allows for Auto-Drilling. The system monitors the
percussion pressure, feed pressure, and rotation torque in real-time. If the drill hits a void or a seam of soft clay, the
RCS automatically adjusts these parameters within milliseconds to prevent the drill string from getting stuck—a
common cause of downtime in manual rigs.

Advanced Automation Features and Field Implementation

The SmartRig ROC series is defined by its ability to execute complex drilling patterns with minimal manual
intervention. This is achieved through several key technologies:

1. Hole Navigation System (HNS)

By integrating GNSS (Global Navigation Satellite System), the SmartRig can locate the exact collar position of
every hole in a blast pattern without the need for manual surveying and marking. The operator simply maneuvers
the rig to the digital target on the cabin screen. This ensures 100% adherence to the burden and spacing design,
which is the most significant factor in controlling blast vibration and rock fragmentation.

2. Automatic Rod Handling System (RHS)

The manual handling of drill steels is a high-risk activity and a major source of fatigue. The SmartRig ROC series
features an automated rod handling system that manages the adding and extraction of rods. The RCS tracks the
number of rods used, providing accurate depth measurements and ensuring that the hole is drilled to the precise
bottom elevation required.

3. Data Logging and Reporting



Every meter drilled by a SmartRig is recorded. Data including penetration rate, air pressure, and time spent per

hole is stored and can be exported. This data is invaluable for geological mapping. By analyzing the penetration
rates across a pattern, engineers can identify harder or softer zones within the bench and adjust the explosive load
accordingly.

Operational Workflow: From Planning to Documentation

Implementing a SmartRig into a quarry or mine follows a structured technical workflow designed to maximize the
machine's capabilities.

1. Design Phase: Using software like ROC Manager, the blast engineer creates a digital 3D model of the bench
and defines the hole coordinates, angles, and depths.

2. Data Transfer: The design file is transferred to the rig via USB or wireless network.

3. Setup and Collar: The operator uses the HNS to position the rig. The RCS takes over for the collaring
process, using reduced impact power to ensure the hole starts straight.

4. Production Drilling: Once collared, the rig transitions to full power. The RCS monitors geological feedback
and optimizes penetration.

5. Quality Control: Upon completion, the rig generates a "Log of Drilling" file, showing any deviations. This
allows the blaster to adjust the loading plan to compensate for any holes that may have drifted.

Maintenance and Reliability: Engine vs. Drifter Hours

When evaluating used SmartRigs, such as a 2007 ROC D9C or a 2008 F9C-11, technical specialists distinguish
between Engine Hours and Drifter (Impact) Hours. The ratio between these two numbers is a key indicator of
how the machine was utilized.

¢ Engine Hours: Represents the total time the diesel engine has been running. A high count here indicates
significant tramming (moving) or idling time.

 Drifter/lmpact Hours: Represents the actual time the rock drill was active. This is the true measure of the wear
on the hydraulic pumps and the rock drill itself.

A healthy ratio for a well-maintained rig is typically around 50% to 60%(drifter hours vs. engine hours). Rigs with
very low drifter hours relative to engine hours may have spent too much time idling, which can lead to engine
carbonization (wet stacking) and other exhaust-related issues. Conversely, extremely high drifter hours suggest a
rigorous production life requiring detailed inspection of the hydraulic seals and boom bushings.

Troubleshooting and Common Failure Modes

Despite their advanced nature, SmartRigs operate in some of the harshest environments on earth. Understanding
common technical challenges is vital for maintaining uptime.

Hydraulic System Contamination

The RCS relies on high-precision proportional valves. Even microscopic contamination in the hydraulic oil can
cause these valves to stick or respond sluggishly. Regular oil sampling (SOS) and strict adherence to filter change
intervals are non-negotiable. If the rig displays erratic feed behavior or fails to reach maximum percussion pressure,
the first point of inspection is usually the hydraulic filtration system.

Sensors and Electrical Integrity

The SmartRig is equipped with numerous angle sensors, pressure transducers, and encoders. In the vibration-
heavy environment of a drill rig, electrical connectors can loosen or wires can fray. The RCS provides diagnostic



codes on the cabin display. A common error involves CAN-bus communication failures, which often stem from a
single faulty sensor or a damaged cable harness in the boom area.

Drifter Maintenance

The COP 1838/2560 drifters require periodic overhauls. Signs of a pending failure include excessive oil leakage
from the front head, a decrease in penetration rate, or unusual percussion sounds. Technical manuals recommend
a complete seal kit replacement and inspection of the piston and shank adapter every 400 to 600 impact hours,
depending on the hardness of the rock.

The Economic Impact of Precision Drilling

The technical superiority of the ROC D7C, D9C, and F9C translates directly into economic performance. Traditional
rigs often suffer from hole deviation, where the bottom of the hole is not where it was intended to be. This leads to
"toes" (unbroken rock at the bottom of the bench), which require expensive secondary breakage and damage the
loading equipment (excavators and wheel loaders).

By ensuring that holes are straight and precisely positioned, the SmartRig reduces the Specific Charge(the
amount of explosive needed per cubic meter of rock). Furthermore, the consistency of the fragmentation allows for
higher crusher throughput, reducing the overall energy cost per ton of final product.

Conclusion: The Future of Surface Excavation

The legacy of the Atlas Copco SmartRig ROC D7C, D9C, and F9C continues to influence modern drilling
technology. While newer models like the Epiroc SmartROC T35 or T45 have since entered the market, the core
principles established by the D, F, and C series remain the benchmark for the industry. These machines proved that
by marrying heavy-duty mechanical engineering with sophisticated computer control, operators could achieve
levels of safety, precision, and productivity that were previously impossible. For any mining or quarrying operation
looking to modernize their workflow, the SmartRig ROC series represents the quintessential bridge between the
mechanical past and the automated future of rock excavation.
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