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1. R.C.D Drilling Method. 
The Reverse Circulation Drilling (RCD) 

method is the largest diameter among the 

drilling methods. 

 

The air lifting is the basic of the reverse 

circulation. 

 

Before drilling, the casing pipe should be 

installed. 

This casing pipe prevents any collapse of 

the drilling hole and inflow of mud. 

 

The drilling machine is installed on the 

casing pipe. 

 

The cluster hammer & RCD Cutter is used 

for drilling as drilling tool. 

 

During drilling, air is supplied and blows 

into the drill rod. 

By this air, the water in the rod is lifted 

up. 

And at the bottom of the drilling tool, 

cuttings are swept into the rod by water 

flow. 

For this continues circulation, water 

should be poured into the casing. 



2. Machine Specification. 
 

2.1 Model : CPD-2000 Drilling Machine 

2.2 Dimension : 4,200 × 5,350 × 8,700     

2.3 Weight : 28,000kg 

2.4 Rotation 

     Speed : 0 ~ 10rpm (Max.22rpm) 

     Torque : 149.4kN*m (250bar) 

2.5.Thrust Force 

     Pull Down : 61.2Ton 

     Pull Up : 100.5Ton 

2.6 Feed Stroke : 3.65m 

2.7 Power pack 

     Power : 230kW/1400rpm 

     Engine : Doosan PU126Ti 

     Hyd’ Pump : 140 × 2 / 63 × 1 

     Max.Pressure : 350bar(Operating 250bar) 

      

2.8 System 

     - Hold Back System 

     - Drilling Speed Control System        

 

2.9 Lay Out Drawing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Specification
Model : CPD2000 Drilling Machine1.
Weight : 28,000kg2.
Drill Rod : NW300 / 3,000mm3.
Free Passage : Max 2,030mm4.
Rotation : 0 ~ 10(Max.22)rpm5.
Torque : Max 149.4kN*m(250bar)6.
Pull Down / Pull Up : 61.2ton / 100.5ton7.
Feed Stroke : 3,650mm8.
Hold Back System9.
Multi Air port for Cluster Hammer10.
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3. Operating Manual. 
 

3-1. Pre-checking 

Before engine start, system checking is needed. 

 

1) Checking the circuit 

Check that the current pipeline meets the hydraulic circuit. 

   Note : Hydraulic hose coupling should be very cleaned when connecting. 

 

2) Checking the oil(fuel & hydraulic oil) level 

① Check the leakage of oil in the power pack and hose connections and in the 

machine. 

 

② Check the oil level and If not enough, fill the oil. 

 

3) Oil-feeding 

① Fuel Oil  

   Fuel oil tank is located in center bottom of the power pack. 

     

② Hydraulic Oil  

   Hydraulic oil tank is located in the power pack. 

   The tank cap is reached on the roof of the power pack. 

 



3-2. Preliminary operation 

Note : Before engine start, check the control valve in neutral position. 

 

① Start the engine and check it for abnormal sound and vibration.  

 

② In general, if the oil temperature of the oil tank is 20℃ or lower, any non-load 

or shot-term operation should be prohibited.  

 

③ After a non-load operation, the set pressure of the relief valves of the 

hydraulic pump and other pressure control valves should be gradually elevated 

to the designated pressure. 

 

④ Repeat the aeration of the hydraulic circuit with a repeated operation of the 

actuators.   

 

3-3.Test-operation 

① Confirm the designated output during operation of the machine with caution in 

terms of operation pressure, actuator speed, oil tank level change, operation 

sound, and oil leakage. If the situation of operation is recorded during test 

operation, such record may be used as the standard in relation to the changes 

in the performances of hydraulic devices; therefore, it is recommended to 

record the situation of operation in the operation diary. 

 

② Although disassembling and checking is smoothly performed during piping work, 

oil-feeding, and adjustment operation, foreign substances may be frequently 

circulated and flow in resulting in troubles. Therefore, if any trouble is 

generated during test operation due to foreign substances, it is recommended 

to replace the oil or clean the oil tank again. 

 

3-4. Guide for normal operation 

 

① Checking the oil level of the fuel and hydraulic oil tanks. 

Check that the oil level of the oil tank is adequate. During stoppage of an 

operation, the oil may leak out of pipe joints lowing the oil level of the oil tank. 

If the oil level falls below normal oil levels during the stoppage of an operation, 

it may result in an oil leak, in which case a prompt check and repair is 

required. 

 

② Checking the changeover positions and the opening/closing of hydraulic devices 

Check or perform the below-stated matters before starting the motor. 

- Check that the switch valves are at the designated switchover positions. 

 

③ Oil tank temperature 

Check that the temperature of the oil tank is in an adequate range. In general, 



if the temperature of the oil tank is 20℃ or lower, a gentle operation is 

recommended with no load or light load.  

 

④ Operate the machine with caution in terms of operation pressure, actuator 

speed, change in oil temperature, change in oil level, operation sound, and oil 

leak, etc. 

If any abnormal sound is heard during the operation, stop the operating & 

actuator. 

 

3-5. Stoppage 

① Check the control valves position in neutral position before stop the engine. 

    

② Turn off the main power switch. 



3-6. Check Point 

① Daily checking 

 

Order Items for Daily Checking Standard 

1 - Is the oil level of the oil tank adequate? Check the indicator of the oil 

level meter. 

2 - Are the temperature and viscosity of the 

operation oil adequate? 

Check the temperature and 

viscosity of the operation oil.

3 - Contamination and turbidity state of operation oil.  

4 - Does the pressure gauge indicate an adequate 

level during stoppage of the hydraulic pump? 

0 Kg/cm
2
 

 

5 - Discharge pressure of the hydraulic pump 

. Is the operation pressure adequate? 

. The indicator of the pressure gauge should not be 

shaken due to an abnormality. 

 

6 - Does the hydraulic systems have any abnormal 

sound inside? 

 

7 - The casings of the hydraulic pump and motor 

should not have an abnormally high temperature. 

 

8 - If the oil temperature of the oil tank is in an 

adequate range and the indicated pressures of the 

gauges are not higher than the adequate levels, 

there may be blockage in the suction filter; take 

the suction filter out of the unit and wash it with 

clean oil or remove contaminants using a soft 

brush, etc. 

 

9 - If the blocking of a filter element is identified 

using an indicator, remove the element and wash it. 

If sintered metal is attached to the element, wash 

the element. 

Check the indicator. 

10 - The pipeline joints of the devices should not show 

an oil leakage. 

Visual observation 

 

11 - Operation of actuator 

- Is the designated speed achieved? 

- Is the actuator smoothly operated? 

Operation record during test 

operation 

 



② Repair and Checking Standard 

Material Item Method Frequency 
Maintenance 

Standard 
Standard 

Hydraulic 

oil 

Flow volume 
Check the level 

gauge 
Occasionally 

Within the 

designated level 
Refill 

Cleanness 
Request to the 

oil maker 
6 months   

Hydraulic 

pump 

Abnormal 

sound 

Listen with ears 

(measuring with 

a phone meter)

4 months 
≤80 dB, in 

general 
 

Temperature 

Install a 

thermometer in 

the main body 

of the pump 

1 year ≤ 80℃  

Pressure 
Measure with a 

pressure gauge
2 months 

Maintenance of 

designated 

pressure without 

change 

 

Oil leakage 

Visual check 

and touching 

with hands 

2 months  
Replace 

packing 

Filter 

Attachment 

of foreign 

substances 

Check with an 

indicator 
Occasionally 

No foreign 

substance or 

damage on the 

surface 

 

Pressure 

gauge 

Measure 

pressure 

Measure 

pressure with a 

gauge 

1 month 

Error should be 

not larger than 

1/2 of the 

minimum scale 

Large error 

or damage

Pressure 

control 

valve 

Pressure 

control 

Control in the 

range from 

minimum 

pressure to 

maximum 

pressure 

2 months 
Possible pressure 

control 
 

Flow 

control 

valve 

Flow control 
Adjust cylinder 

speed 
1 year 

Possible flow 

control 

If the 

operation 

is wrong, 

check the 

inside. If 

any 

abnormalit

y is found, 

replace the 

component.



 

Hydraulic 

cylinder 

Operation 

state 

Smooth 

operation 
1 month Specification 

If the operation 

is wrong, 

replace the 

component 

Oil leakage 

Visual check 

and touching 

with hands 

Occasion

ally 

No external 

leakage 

Replace the 

packing for the 

leakage part 

Oil tank 

Oil leakage 

(Welded 

part) 

Visual check 

and touching 

with hands 

Occasion

ally 
No oil leakage  

Oil leakage 

(packing 

part) 

Visual check 

and touching 

with hands 

Occasion

ally 
No oil leakage 

Replace the 

packing for the 

leakage part 

Pipeline 

Vibration 

Visual check 

and touching 

with hands 

Occasion

ally 

No shaking of 

pipes due to 

vibration 

 

Pipe and 

clamp 

Visual check 

and touching 

with hands 

Occasion

ally 

No loosening or 

separation 

Fasten the 

connection 



③ Pressure Control Valve 

Cause Daily Check Items Standard 

Excessively 

high/low 

pressure 

Weak spring 

The needle valve spring may be problematic; 

if it is weak, the designated pressure cannot 

be achieved. 

 

If the balance piston spring is weak, it may 

result in an incorrect operation; in this case, 

the spring should be replaced. 

- The pressure is not 

adequately adjusted with 

the adjustment handle 

 

- The pressure should be adjusted with the 

handle looking at the pressure gauge. 

 

Needle valve does not 

accurately match 

 

Take out the needle valve and reassemble 

the unit. (If foreign substances are found, 

wash the component and reassemble the 

unit.) 

 

Replace the needle valve. 

Wrong operation of balance 

piston valve 

Check the balance piston valve for the 

existence of foreign substances. 

Check that the main body and balance piston 

are adequately assembled and are operating 

smoothly. 

 

Pressure gauge is wrong 

 

Check the pressure gauge. 

 

Vibration 

Wrong operation of balance 

piston valve 

Check the operation oil for cleanness. 

Replace it if required. 

Vent port has air 

Remove the air from the operation oil 

completely. 

 

 

- Operation oil that has been used for a long 

time may contain air, moisture, and dust in 

large quantities; check it and replace it if 

required. 

 

 



④ Flow Control Valve 

Cause Daily Check Items Standard 

The control 

shaft valve is 

heavily 

rotated. 

- Dust is attached on the 

outside of the control shaft 

valve. 

- Disassemble and wash it. 

 

- High primary pressure 

- Adjust the relief valve in order to reduce 

the circuit pressure and adjust the shaft 

valve control handle. 

 

- Large change in adjusted 

flow 

 

- Check that the machine is used in the 

maximum flow range of the valve, and if 

needed, replace the valve with an adequate 

one. 

 

Pressure 

compensation 

piston does not 

work. 

 

- Operation failure due to 

dust attached on the 

compensation piston. 

 

- Disassemble the unit, wash the unit in 

order to remove dust completely, and 

reassemble the unit. 

- Dust is attached in the 

small hole of the sleeve. 

- Take out the drainpipe, check it, wash it, 

and reassemble it. 

The splitting 

device goes 

upward. 

- Drainpipe has dust. 

 

- Take out the drainpipe, check it, wash it, 

and reassemble it. 

- The drain port of the 

valve has backpressure. 

 

- Separate the drain port and reduce the 

backpressure to the possible lowest level. 

 

 



3-7 Cautions in disassembling 

When changing, adding, repairing, or checking the circuit or assembling it due to efficiency, 

the below-stated items are important. 

 

① Understand the circuit diagrams, cross-section diagrams of components, operation of 

the circuits, and the operation and structure of elements in full. 

 

② Before loosening bolts or pipe fittings, check them for a possible ejection of oil due to 

residual pressure or differential pressure. 

 

③ If the components are kept after disassembling, they may get rusty. Keep them coated 

with anticorrosive oil using soft cloths. 

 

④ Wash the disassembled element components with petroleum, and after drying them, 

apply operation oil and reassemble them. 

 

⑤ When reassembling the defective or repaired parts, replace O-rings and packing with 

new ones. 

 

⑥ When re-operating the machine, check that the bolts, plugs, and pipe fittings are 

fastened well. 



4. Drilling operating. 
4-1 Engine Panel 

 
Note : After engine warming up, set the rpm at 1,200 ~ 1,400rpm for general 

operation.  

 

4-2 Control Panel 

①  ②  ③  ④  ⑤ 

 
 

 



① : Drilling Speed Control 

② : Pull Down & Hold Back Pressure Gauge 

③ : Pump 1 Pressure Gauge 

④ : Pump 2 Pressure Gauge 

⑤ : Pump 3 Pressure Gauge 

 

 

 
 

Feed : Fast up / down of the rotary head for rod changing. 

Rotation + : Rotary head rotation speed up. 

 

 

 
 

Rotation : Rotary head rotation. 

Spare : Spare port. 

 



 
 

Deck Base Tilting : Right and left deck is opened and closed for drilling tool 

installation. 

Pile clamp : Clamping / Unclamping of the pile clamp for the machine installation. 

Spare : Spare port. 

 

 

 
 

Mast tilting : Mast tilting for the drilling tool installation. 

Rotary head tilting : rotary head tilting for the drill rod changing. 

Rod cartridge tilting : The rod cartridge should be adjusted for the rod changing. 

Rod push : For the rod connection, Rod can be push up a little. 

Spare : Spare port. 

 

 



    
① : Drilling speed control 

 

During drilling these three(3) controller should be controlled for drilling effiency 

 

Pull Down / Hold Back :  

 The operator should consider the drilling condition (drilling depth, drilling speed, 

drilling tool and etc.) and decide “pull down” or “Hold back”. 

 

Pull down / Hold back pressure control. 

During drilling pull down or Hold back force should be controlled for efficiency 

drilling. 

The drilling feed is carried by two(2) hydraulic cylinder, the diameter Inner diameter 

is 160mm, and cylinder rod outer diameter is 100mm. 

The pull down force is ((16×16)×3.14 / 4) × 2 × Gauge Pressure(bar). 

The Hold Back force is (16×16 - 10×10) × 3.14 / 4) × 2 × Gauge Pressure(bar). 

 

Drilling speed : 

 During drilling in the soil, mud and very soft rock formation, drilling speed should be 

controlled for preventing the drilling tool to be floundering in that. 

 

 
 

Pump 2 flow control for the rotation speed control. 



     
<Low Rotation speed>                <High Rotation Speed> 

 

Note : At the “High” be care at abnormal sound(chattering). 

 

4-3. Drilling Condition 

For the Cluster hammer 

 “Rotation”, “Low Rotation speed” makes Max 5rpm. 

 CD1500 need 10 ~ 20Ton W.O.B 

 CD2000 need 13 ~ 26Ton W.O.B 

 

 NW300 Drill Rod : 750kg / D1500 Stabilizer : 1,500kg / D2000 Stabilizer : 1,800kg 

 CD1500 : 9,000kg / CD2000 : 19,000kg 

 

W.O.B should be calculated and the pull down / hold back pressure should be 

adjusted. 

 

For the RCD Cutter 

“Rotation”, ”Rotation +”, “Low Rotation speed” makes Max 

10rpm.(Recommended) 

The pull down / hold back pressure should be adjusted by drilling speed. 

 

4-4. Air supply 

    
 

1
ST
 PORT : Air Lifting  

2
nd
 ~ 4

th
 PORT : Cluster Hammer 

 

To operating cluster hammer 



1. Lift up the cluster more than 0.5m from the bottom of the hole. 

2. Just open the 1
st
 port slowly to make air lifting(flushing water flow). 

When the flushing water came out from the pipe, Open 2
nd
 port slowly.  

That is for cleaning the air supply hole and hammer. 

3. And rotate the rotary head. 

4. Slowly feed down the cluster. 

5. Open the other air ports valve slowly. 

6. When the drill bits of the cluster are touched on the rock, the hammer would 

start drilling. 

7. During drilling, the driller should control the cluster. 

8. During drilling, the driller should check the drilling condition. 

9. If the flushing waster flow is too much, a little close the 1
st
 port to reduce 

the air supply. 

10. If rotation stop, check the pull down force and rock jamming. 

A little lift up & down the cluster for rotation. 

11. If flushing water stop, check collapse of hole wall, flushing hole plugging or 

too much flow in mud. 

12. After drilling the cluster should be lifted up from the bottom of the hole.  



5. Reference Drawings and Documents. 
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◎ POWER RATING

   Note :  1. The engine performance corresponds to ISO 3046, DIN 6270B.
               2. Continuous duty at charge and constant speed consider on engine choice, 
                   a power derating of about 14%.
               3. Max. rpm of Continuous duty is 1,800rpm.

◎ MECHANICAL SYSTEM ◎ FUEL SYSTEM
ㅇEngine Model  PU126TI ㅇInjection pump  Zexel in-line “P” type
ㅇEngine Type  In-line 4 cycle, water cooled ㅇGovernor  RSV type(all speed control)

 Turbo charged & intercooled ㅇFeed pump  Mechanical type
ㅇCombustion type  Direct injection ㅇInjection nozzle  Multi hole type
ㅇCylinder Type  Replaceable dry liner ㅇOpening pressure  220 kg/cm2 (3,129 psi)
ㅇ Number of cylinders  6 ㅇFuel filter  Full flow, cartridge type
ㅇBore x stroke  123(4.84) x 155(6.1) mm(in.) ㅇUsed fuel  Diesel fuel oil
ㅇDisplacement  11.051(674.5) lit.(in3) 
ㅇCompression ratio  17 : 1 ◎ LUBRICATION SYSTEM
ㅇFiring order  1-5-3-6-2-4 ㅇLub. Method  Fully forced pressure feed type
ㅇInjection timing  14° BTDC ㅇOil pump  Gear type driven by crankshaft
ㅇCompression pressure  Above 28 kg/cm2(398 psi) at 200rpm ㅇOil filter  Full flow, cartridge type
ㅇDry weight  Approx. 910 kg (2006 lb) ㅇOil pan capacity  High level 23 liters ( 6.1 gal.)
ㅇDimension  1,383 x 870 x 1,207 mm  Low level 20 liters ( 5.3 gal.)
    (LxWxH)   (54.4 x 34.3 x 47.5 in.) ㅇAngularity limit  Front down 25 deg.
ㅇRotation  Counter clockwise viewed  Front up 25 deg.

  from Flywheel  Side to side 15 deg.
ㅇLub. Oil  Refer to Operation Manual

◎ MECHANISM ◎ PERFORMANCE CURVE
ㅇType  Over head valve
ㅇNumber of valve  Intake 1, exhaust 1 per cylinder
ㅇValve lashes at cold  Intake 0.30 mm(0.0118 in)

 Exhaust 0.30 mm(0.0118 in.) 

◎ VALVE TIMING
      Close

ㅇIntake valve 34 deg. ABDC
ㅇExhaust valve 14 deg. ATDC

◎ OPTION & ACCESSORY PARTS
ㅇEngine parts Fly wheel & housing

Intake & exhaust manifold
ㅇAccessory parts Raditor, silencer & air cleaner
ㅇElectrical parts Gauge panel & stop solenoid

  Opening 
18 deg. BTDC  
46 deg. BBDC  

220 (162) / 2,100

Intermittent rating
kW(PS) / rpm

Max. torque
N.m(kg.m) / rpm

Fuel consumption
g/kW.h(g/PS.h) /

rpm

294 (400) / 2,100 1521 (155) / 1,400

PU126TI  P-DRIVE
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◎ COOLING SYSTEM ◎ ENGINEERING DATA
ㅇCooling method  Fresh water forced circulation ㅇWater flow    320 liters/min  @2,100 rpm
ㅇWater capacity  19 liters ( 5.02 gal.) ㅇHeat rejection to coolant   30 kcal/sec  @2,100 rpm
   (engine only)  ㅇAir flow   26 m3/min  @2,100 rpm
ㅇPressure system  Max. 0.9 kg/cm2 ( 12.8 psi) ㅇExhaust gas flow   65 m3/min  @2,100 rpm
ㅇWater pump  Centrifugal type driven by gear ㅇExhaust gas temp.   505 °C  @2,100 rpm
ㅇWater pump Capacity  320 liters ( 84.5 gal.)/min ㅇMax. permissible restrictions

 at 2,100 rpm (engine)    -.Intake system   220 mmH2O initial
ㅇThermostat  Wax – pellet type   635 mmH2O final

 Opening temp. 83°C    -.Exhaust system   1,000 mmH2O max.
 Full open temp. 95°C

ㅇCooling fan  Blower type, plastic
 755 mm diameter, 7 blade

◎ ELECTRICAL SYSTEM ◆ CONVERSION TABLE
ㅇCharging generator  24V x 45A alternator   in. = mm x 0.0394            lb/ft = N.m x 0.737         
ㅇVoltage regulator  Built-in type IC regulator   PS = kW x 1.3596            U.S. gal = lit. x 0.264       
ㅇStarting motor  24V x 6.0kW  psi = kg/cm2 x 14.2233      kW = 0.2388 kcal/s
ㅇBattery Voltage  24V   in3 = lit. x 61.02   lb/PS.h = g/kW.h x 0.00162
ㅇBattery Capacity  150 AH (recommended)   hp = PS x 0.98635   cfm = m3/min x 35.336
ㅇStarting aid (Option)  Block heater   lb = kg x 2.20462

※ Speccifications are subject to change without prior notice

PU126TI  P-DRIVE
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  Seoul, Korea.
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  Web site : www.doosaninfracore.com














































































































































































































































































































































































































































































































	
	DE12T Operation & Maintenance Manual
	FOREWORD
	CONTENTS
	1. Safety Regulations
	1.1. General Notes
	1.2. Regulations Designed to Prevent Accidents
	1.3. Regulations Designed to Prevent Damage to Engine and Premature Wear
	1.4. Regulations Designed to Prevent Pollution
	1.5. Notes on Safety in Handling Used Engine Oil

	2. General Information
	2.1. Engine Assembly
	2.2. Engine Specification

	3. Technical Information
	3.1. Engine Model and Serial Number
	3.2. Engine Type
	3.3. Engine Timing
	3.4. Valves
	3.5. Lubrication System
	3.6. Air Cleaner
	3.7. Fuel System
	3.8. Cooling System
	3.9. V-belt Tension Check and Adjust
	3.10. Turbocharger
	3.11. Electrical Equipment

	4. Commissioning and Operation
	4.1. Preparation
	4.2. Breaking-in
	4.3. Inspections after Starting
	4.4. Operation in Winter Time
	4.5. Tuning the Engine

	5. Maintenance and Care
	5.1. Periodical Inspection and Maintenance
	5.2. Lubrication System
	5.3. Cooling System
	5.4. Air Intake System
	5.5. Fuel System
	5.6. Injection Nozzle Maintenance (by authorized specialist personnel)
	5.7. Turbocharger

	6. Checking and Setting
	6.1. Adjustment of Valve Clearance
	6.2. Adjustment of Injection Timing
	6.3. Cylinder Compression Pressure
	6.4. V-belts

	7. Operation Tip
	7.1. Periodic Inspection Cycle
	7.2. Trouble Shooting
	7.3. Causes and Remedies

	8. General Information
	8.1. General Repair Instructions
	8.2. Engine Characteristics

	9. Disassembly and Reassembly of Major Components
	9.1. Disassembly
	9.2. Inspection
	9.3. Reassembly
	9.4. Breaking-in

	10. Maintenance of Major Components
	10.1. Cooling System
	10.2. Lubricating System
	10.3. Fuel Injection Pump
	10.4. Turbocharger

	11. Special Tool List
	Appendix




