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A DANGER

This machine is powered by
high voltage electricity.

- ©
<

Failure to lockout power before servicing will
cause severe personal injury or death.

LOCKOUT main power supply before servicing.
ONLY a qualified and trained technician can
operate this equipment. Electrical repairs must
be performed only by a certified electrician.
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Introduction

This operator’s manual contains important safety, operation, and maintenance information for your Akkerman
Earth Pressure Balance (EPB) machine. You must read and understand this manual before you operate and
maintain this equipment. Keep this manual in your EPB at all times. Additional copies of this manual may be
purchased from the Akkerman Product Support Department, or downloaded from the Akkerman web site at
www.akkerman.com.

The contractor is responsible for the overall safety program on the job site. Use this manual as a part of the
safety program.

The use of second rate parts could affect the efficient performance of the Earth Pressure Balance Machine.
ALWAY'S use genuine Akkerman parts.

Understand safety signal words, DANGER, WARNING, CAUTION, SAFETY INSTRUCTIONS, and NOTICE.
When you see these words in this manual or on safety decals mounted on your equipment, follow the safety
message to avoid personal injury and/or property damage.

m Indicates an extremely hazardous situation which, if not avoided, WILL result in death
or serious injury.

AWARNING Indicates a potentially hazardous situation which, if not avoided, COULD result in death

or serious injury.

4 CAUTION Indicates a potentially hazardous situation, which, if not avoided, MAY result in minor or
moderate injury. It may also be used to alert against unsafe practices.

SAFETY
INSTRUCTIONS Usually consists of individual messages stating procedures or actions that must be
followed for the safe operation of a product.

NOTICE Identifies potential property damage and important installation, operator, or maintenance
information.

Akkerman
Earth Pressure Balance System

Earth pressure balance is a type of “trenchless technology.” The Earth Pressure Balance Machine (EPBM)
applies pressure to the material at the front of the cutter head and controls the amount of material
excavated to prevent over and under mining. The basic operation of a earth pressure balance system
consists of a earth pressure balance machine for piloting the course and excavating the ground.
Simultaneously, a foam/bentonite slurry mixture is pumped to the EPBM, and mixed with the spoil. This
foam/bentonite slurry is then augered through a screw conveyor system to the dirt bucket. Once the dirt
bucket is full, the dirt bucket is removed from the pipeline via a haul unit to the unloading area where the
dirt bucket is hoisted out of the shaft and unloaded. The EPBM hydraulic jacking cylinders are used to
advance the EPBM. Then the launch shaft jacking frame with hydraulic cylinders are used to advance the
jacking can and pipeline up to the EPBM.

If you find any errors with this manual or know of ways to improve procedures, please let us know. Mail your
suggestions to: Akkerman Inc, ATTN: Technical Publications, 58256 266th Street, Brownsdale, MN 55918.

Akkerman Inc. reserves the right to improve its product without notice or obligation.
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Safety

BE ALERT FOR SAFETY INFORMATION

When you see this safety alert symbol on your
equipment or in this manual, be alert to the
possibility of personal injury or property damage.

Read all safety information.

Keep safety decals clean and in good condition.
Replace missing or damaged safety decals.

ATTENTION!
BECOME ALERT!
YOUR SAFETY IS INVOLVED!

READ OPERATOR’S MANUAL

m Unsafe operation or maintenance

can cause severe injury or death.

Read and understand the Operator’s Manual before
operating or servicing this equipment.

Any unauthorized modifications will void the

warranty.

WEAR PROTECTIVE CLOTHING .

Wear OSHA approved protective clothing, such as 4
hard hat, gloves, safety goggles, earmuffs or ear '
plugs, face shield, and steel-toed boots, when —~

operating and servicing this equipment.

Wear reasonably close fitting clothing and remove

jewelry before working on or near this equipment.

This will help prevent the danger of catching them in

moving parts or controls. {Eﬂ
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Safety

LOCKOUT POWER BEFORE SERVICING

~\

m Failure to lockout power before
servicing can cause severe personal injury or death.
LOCKOUT main power supply before servicing.
Electrical repairs must be performed only by a

certified electrician.

HYDRAULIC OIL/FLUIDS UNDER PRESSURE

m Escaping oil or other fluids under

pressure can penetrate your skin causing serious
injury or death.

Release all pressure before performing maintenance
orrepairs. Never weld near pressurized fluid lines.

DO NOT use your hands to check for leaks. When
searching for leaks, use a piece of wood or
cardboard.

Contact medical help immediately if any oil or fluid
is injected into your skin. A serious infection or
reaction can emerge without proper medical
treatment.

BEWARE OF SUSPENDED LOADS

M Suspended loads may fall and “

cause severe personal injury or death.

If a hydraulic hose from the boom of a crane or
excavator breaks, the boom can fall instantly.

Do not enter area under or around a load.
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Safety

KEEP PERSONNEL AWAY FROM MOVING PARTS

AWARNING Crushing hazard.

Keep personnel away from inside of jacking frame.
Failure to do so could result in serious personal
injury or death.

UNAUTHORIZED WELDING

AWARNING Unauthorized welding can cause

structural failure resulting in possible injury or death.

Do not weld on any structural member. Unauthorized
welding or repair will void the warranty.

Remove any grease, oil, or debris buildup to avoid
potential injury or equipment damage.

Inspect equipment for damage. If damaged, repair or
replace immediately.

INSPECT ELECTRICAL CONNECTIONS

AWARNING Regularly inspect electrical

connections to be sure they are secure. Failure to do
so could cause an explosion if moisture enters a
unsecured electrical connection.
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Safety

PRACTICE SAFE MAINTENANCE

m Unexpected equipment

movement may cause serious personal injury.
LOCKOUT power before performing any maintenance.

Shut down equipment before making repairs,
adjustments, or removing obstructions.

Only trained and qualified personnel should perform
any maintenance or repairs.

Keep the area around the equipment clean and dry
when performing maintenance.

Do not service the machine while it is in motion.

Replace worn or damaged parts. Remove grease,
oil, or debris buildup.

AVOID PINCH POINTS

m Moving parts or the mishandling

of parts can cause severe personal injury.

Keep hands away from moving parts.
Watch your fingers, hands, and legs while
equipment is in operation.

Handle parts carefully to avoid crushing and pinch
point hazards.

STAY AWAY FROM CRANE

ADANGER Stay away from operating crane.

If close to power lines, the crane, load, and ground
may become electrified resulting in serious injury or
death.
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Safety

TEST TUNNEL VENTILATION

AWARNING Keep EPBM and tunnel well

ventilated at all times.

Use an approved air analyzer to detect hazardous
gases and oxygen content.

Before and during the shaft operation, test for
combustible and toxic gases and oxygen deficiency.

If the levels exceed OSHA prescribed levels, leave
tunnel and shaft immediately! Do not activate or
deactivate any electrical or hydraulic devices, since
any sparks could cause an explosion.

Once ALL personnel are out of tunnel/shaft, cut
power from power source.

Gases must be removed before reentering
tunnel/shaft.

HIGH PRESSURE HYDRAULICS

AWARNING The earth pressure balance

system contains high pressure hydraulics.

Keep all guards in place.

SLIPPERY WHEN WET

Y210 Te] Slips and falls can cause serious

personal injury.
Ensure firm footing in wet or slippery conditions.

Replace skid-resistant material if it is damaged or
missing to prevent slips and falls.

Remove any buildup of grease, oil, or debris.
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Safety

FIRE PREVENTION

4h CAUTION Fires can cause injury or property

damage.

Keep equipment clean. Remove all debris from
equipment.

Have a fire extinguisher available at all times. Keep
the fire extinguisher fully charged.

NO SMOKING IN SHAFT OR TUNNEL

m Smoking in shaft or tunnel could

cause an explosion if combustible gases are
present.

Do not smoke in shaft or tunnel.

KEEP JOB SITE CLEAN AND ORGANIZED

m Tripping can cause serious

personal injury.

Be sure to keep job site clean and organized.

KEEP AWAY FROM AUGER

ADANGER Contact with rotating auger will

cause severe injury or death.

Keep hands, body, and objects clear of operating
auger.

Do not operate without covers and guards in place.

Lockout power before servicing.
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Safety

KEEP RIDERS OFF HAUL UNIT

Allow only operator on operating seat when moving
haul unit. Keep riders off.

Riders on haul unit can be easily injured by being
struck by objects or being thrown off of the
equipment. Riders can also obstruct the operator’s
view resulting in the equipment being operated in an
unsafe manner.

A rider may be allowed in an empty dirt bucket (with
contractor approval only), to transport personnel
from the tunnel opening to the boring head. If
allowed, the rider MUST be fully inside dirt bucket,
including head and all other body parts, to avoid
contact with obstructions. Also, rider cannot obstruct
the operator’s view.

AVOID TUNNEL WALL CONTACT

M Contacting tunnel wall and other

pipeline obstructions can cause severe personal
injury or death.

Keep all body parts on haul unit while unit is moving.

USING CONVEYOR LIFT

m Conveyor lift may tip resulting in
serious injury or death.

Conveyor lift MUST be mounted securely to 1448
haul unit frame with five mounting plates, and ten
5/8-11 x 4 in. bolts, flat washers, and nuts.
Conveyor must be secured to conveyor lift with two
straps.

FOAM & SLURRY PLANT PROTECTION

When adding materials into mixer and tanks, be
sure protective equipment is worn including OSHA
certified eye wear and dust mask to prevent
personal injury.
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Safety

WATCH FOR CONVEYOR
AWARNING Avoid contact with conveyor.
Failure to do so could cause severe injury or death.

While moving haul unit into tunnel, avoid hitting the
conveyor.

LOCKOUT POWER BEFORE SERVICING HAUL UNIT

AWARNING Failure to lockout power before

servicing can cause severe personal injury or death.

Disconnect battery harness from contactor harness
and remove battery pack from haul unit to
LOCKOUT power before performing any
maintenance.

AVOID LASER LIGHT EXPOSURE

4uDANGER Staring into laser light will cause

severe injury.

Do not stare into laser guidance system light beam.
Avoid direct eye exposure.

To avoid possible exposure to radiation in excess of
acceptable emission limits, all repairs to laser must
be performed by the original manufacturer or an
authorized service technician.

RECYCLE WASTE

Follow local, state, federal, and international
regulations when recycling or disposing of waste.
Waste includes fluids/ail, fuel, filters, coolant, and

batteries.
Use leakproof containers when draining fluids/oil. Do

not pour waste on the ground, down a drain, or into
any water source.
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Safety Decals

Keep all safety decals clean and readable. Use soft cloth, water, and a mild soap to clean the decals if they

are too dirty to read. DO NOT clean safety decals with solvent. Solvent can damage them. Replace safety
decals immediately if they are damaged, missing, or hard to read.

Serious injury or property damage can occur if safety instructions are not followed. Contact your Akkerman
Product Support representative for free replacement safety decals.

If a part is replaced that has a safety decal on it, apply a new safety decal to the replacement part. Before
applying a new decal, be sure the surface is clean and dry.

EPBM & CONVEYORS
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Safety Decals - Backup Car #1

BACKUP CAR #1
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N e Drain water
e G to prevent
e freezing.

CHANGE FILTER ELEMENT (8}
WHEH INBICETER

OIL BPERATING
TEMPERATURE
SHOULD NOT
EXCEED 150°F.

Hazardous voltage.

Disconnect and lock
out power from soures

NOTICE

BEFORE operating EFBM, the
suction valve MUST be open
and the atrapped to prevent
aceidenial closure of vale
while operating.

Do not cparate without
wards in place.
1 . Attempting to operate the
IR cullerhead with suction valve
claged WILL damage the main
drive pump. ——
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Safety Decals - Backup Car #2

BACKUP CAR #2

Hazardous voltage.

Disconmect and lock
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Safety Decals - Backup Car #3

BACKUP CAR #3
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Safety Decals - Power Container

POWER CONTAINER
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Safety Decals - Foam & Slurry Plant

FOAM & SLURRY PLANT

A DANGER

Hazardous voitage.

Disconnect and lock
out power from source
befare servicing.

155 i
i
i

i

L
|
!

4\ DANGER

Hazardouws voltage,

Disconnect and kock
oul povster from souroe
before servicing.

.....

epbom 2-6 0405



Safety Decals - Conveyor Lift Assembly

CONVEYOR LIFT ASSEMBLY
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Safety Decals - Scavenging Pumps

SCAVENGING PUMPS

Failhag 2 fe we ey

0405
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Terminology

EPBM SYSTEM

1. Cutterhead

2. Copy Cultter

3. Cutter Drive Motors

4. Swivel

5. Steering Cylinder

6.#1 Screw Conveyor Drive Motor

7. Jacking Can

8. #1 Intermediate Gate

9. Pipe
10. #2 Screw Conveyor Front Section
11. #2 Screw Conveyor Front- Mid Section
12. #2 Screw Conveyor Mid-Trailing Section

3-1

13.#2 Screw Conveyor Trailing Section
14. #2 Screw Conveyor Drive Motor
15.#2 Conveyor Gate

16. Haul Unit

17. Operator’s Station

18. Backup Car #3

19. Backup Car #2

20. Backup Car#1

21.Track

22.#1 Conveyor Gate

23. Jacking Cylinders

24. Earth Pressure Sensors
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Terminology - Backup Car #1

BACKUP CAR #1

1. Charge Pump

2. Port Block

3. Main Drive Pump

4. Electrical Box

5. 300 HP Electric Motor - Main Drive
6. Lifting Eye - Front

7. Conveyor Support - Front

8. Return Filter With Filter Indicator

9. Return Manifold

epbom 3-2

10. Lifting Eye - Rear

11. Conveyor Support - Rear

12. Heat Exchanger

13. Hydraulic Oil Fill

14. Hydraulic Reservoir - 150 Gal.
15. Charge Pressure Accumulator
16. Suction Valve

17. Drive Coupling

18. Control Assembly

19. Pressure Limiter
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Terminology - Backup Car#2

BACKUP CAR #2

12

1. Transformer 120V 11. Electrical Box
2. Motor Fuse/Contactor Box 12. 100 HP Electrical Motor
3. Cooling Filter With Filter Indicator 13. Hydraulic Tank - 300 Gal.
4. Cooling Pump 14. Drive Coupling
5. Conveyor Gate & Copy Cutter Pump 15. #1 Screw Conveyor Pump
6. #2 Screw Conveyor Pump 16. Suction Manifold
7. Drive Coupling 17. Steering & Jacking Cylinder Pump
8. Electrical Box 18. Heat Exchanger
9. 100 HP Electrical Motor 19. Motor Control Box
10. Return Manifold 20. Lifting Eyes - Rear
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Terminology - Backup Car #3

BACKUP CAR #3

3
1
4
7
6 5
1. Conveyor Support - Front 5. Air Conditioning Unit
2. Operator Station 6. Jacking Can Greasing System Reservoir
3. Gas Detector 7. Screw Conveyor #2 Rear Gate Accumulator
4. Conveyor Support - Rear 8. Automated Grease System Reservoir
34 0405
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Terminology - Operator’s Station Console (Backup Car #3)

OPERATOR’S STATION CONSOLE (BACKUP CAR #3)
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1. Emergency Stop 5. Copy Cutter, Gate, & #2 Screw Conveyor Controls
2. Bentonite (External Ports) 6. Lights
3. Cutter Head Motor 7. Grease Pump
4. Cutterhead Rotation 8. Jacking, Steering, & #1 Screw Conveyor Controls
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Terminology - Power Container

POWER CONTAINER

1. 480 Volt Incoming Power

2. 2400 Volt EPB Machine Power Lights
3. 2400 Volt Ground Check Module
4.2400 Volt Main Disconnect

5. 2400 Volt Power Cord

6. Transformer

7.Head Power Transformer Disconnect

* Mounted on power door.

8. Foam & Slurry Main Disconnect
9. Earth Ground Connection
10. Foam & Slurry Power
11. Foam & Slurry Transformers
12. Emergency Stop / EPBM Power Off*
13. EPBM Power On*

3-6
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Terminology - Foam & Slurry Plant

FOAM & SLURRY PLANT

1. Operation Panel
2. Operation Panel - Emergency Stop
3. Pump Control Panel
4. Slurry Control Panel
5. Slurry Control Panel - Emergency Stop
6. Slurry Mixer
7. Slurry Tank
8. Slurry Tank Level Sensor
9. Solution Tank
10. Air Flow Meter
11. Air Pressure Sensor
12. Slurry Flow Meter

epbom 3 -7

13. Slurry Pressure Sensor
14. Flow Control Valve

15. Regulator

16. Solution Pressure Sensor
17. Solution Flow Meter

18. Solution Pump

19. Slurry Pump

20. Slurry Transfer Pump
21. Air Delivery Pipe

22. Solution Delivery Pipe
23. Slurry Delivery Pipe
24. Lifting Eye
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Terminology - Conveyor Lift Assembly

CONVEYOR LIFT ASSEMBLY

1. E-Stop Button 6. Lift Cylinder
2. Cradle Arm Adjustment 7.Floor Grate
3. Lift Control 8. Oil Reservoir
4. Lifting Eye 9. Electric Motor
5. Cradle Arm
3-8 0405
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Terminology - Scavenging Pumps

SCAVENGING PUMPS

1. E-Stop Button

2. Pump Float Box

3. Input To Pump Connection
4. Output Of Pump Connection
5. Motor - 1-1/2 HP

epbom 3-9

>

8

6. Motor - 1/2 HP
7. Breather
8. Reservoir-5 Gallon
9. Power Box
10. Reservoir- 10 Gallon

&

2
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Controls & Instruments

TARGET SCREEN
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The target screen shows all critical tunneling data by means of graphical and numerical meter displays.
The Earth Pressure (A), Conveyor System (B), Gate System (C), Cutter System (D), Copy Cutter System
(E) (an animation showing the cutterhead rotation and copy cutter position is also displayed), and Jacking
System (F) meter information is represented with bar graphs and numerical values. The Network Status (G)
of the Console, Head, and Power (Backup Car #2) are displayed. The EPBM operational meter information
(H); Gas Data, Alternate Meters, and Time, are represented with numerical values.

Each meter has a menu that allows the operator to set a colored visual alarm if certain specifications are
met or exceeded. Simply click on the meter desired and pull down the menu. Change the limit on the visual
alarm as needed and click OK.

The center area of the target screen (J) shows a graphical representation of: the position of the EPBM
cutterhead, target position, and projected cutterhead position. Other numerical information is displayed on
the target screen: reference points, head roll, gradient, strength of steering. For more information, refer to
your target user manual.

The Alert Monitor (K) displays the following problem messages as they occur: Cutter Motor Overload, #1
Motor Overload, #2 Motor Overload, Out Of Grease, and Grease Pump Problem.

The Steering Cylinder indicator (L) displays the EPBM steering cylinder stroke position in percent and
retract and extend pressure in PSI for the top left, bottom left, top right and bottom right cylinders. The
average position in percent, and retract and extend pressures are also displayed with bar graphs and
numerical values.

(continued on next page)

epbom 4-1
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Controls & Instruments - Target Screen / Motor Controls

GAS DATA Gas Data
Methane Level displays the % of LEL (Lower Explosive Limit) gas Methane Level 0

concentration at backup car #3.
P Alternate Meters

ALTERNATE METERS Alt 1 0
This feature is not available at this time. Alt 2

Alt3 0
TIME Ti
This Job displays the total job time in hours and minutes. . e

This Job Oh Om
Total displays the total number of computer hours used. Total Oh Om

MOTOR CONTROLS

The motor controls power the EPBM functions.

Switch Cutterhead Motor 300 HP control (B) to ON
position to power the cutterhead rotation.

Switch #1 Motor 100 HP control (C) to ON position
to power the Jacking & Steering, and #1 Screw
Conveyor functions.

Switch #2 Motor 100 HP control (D) to ON position
to power the Conveyor Gates, #2 Screw Conveyor,
and copy cutter functions.
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Controls & Instruments - Emergency Stop / Bentonite Control

EMERGENCY STOP

Push IN Emergency Stop button (A) to stop ALL
power, which includes power to the operation lights.

This button must be pulled out to restart operation.

NOTICE There is a light control on the

bottom left hand side of control panel. Turn switch to
Battery when power is shut off.

This Emergency Stop will not stop the foam and
slurry plant function. The foam and slurry plant has a
separate power source and emergency stop
switches.

BENTONITE CONTROL

Turn Bentonite switch to Open position to open the
bentonite valve to the four external ports (C) on the
EPBM. The bentonite flow is controlled manually
inside the EPBM with four individual ball valves.

Turn the Bentonite switch to Close position to stop
bentonite flow to the four external ports on the
EPBM.
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Controls & Instruments - Cutterhead Controls

CUTTERHEAD CONTROLS

The cutterhead controls the power, speed and
direction of the cutterhead rotation (drive motor)
on the EPBM.

NOTICE Abrupt operation may cause the

machine to roll. Before starting, be sure cutterhead
drive speed is at 0% before starting cutterhead
rotation.

CUTTERHEAD MOTOR 300HP (A)
The Cutterhead Motor 300HP powers the four
cutterhead motors ON and OFF.

CUTTERHEAD (B)
The Cutterhead controls the direction of the
cutterhead rotation as follows:

ccw
Turns the EPBM drive motors CCW (as viewed from
operator seat).

STOP
Stops the EPBM drive motor.

cw
Turns the EPBM drive motors CW (as viewed from
operator seat).

CUTTERHEAD DRIVE SPEED (C)
The Cutterhead Drive Speed control regulates the
speed of the EPBM drive motor from 0 to 100%.

The cutterhead speed and torque (clockwise &
counterclockwise) can be monitored from the target
screen.

epbom 4-4

Cutter System Meters
On Target Screen
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Controls & Instruments - Jacking Controls

JACKING CONTROLS

The jacking controls select the jacking function and
regulate the oil flow to the EPBM jacking cylinders.

To use these controls, turn ON #1 Motor 100 HP (A)
and the Jacking & Steering Pump (B).

L (01 )= \NEVER RETRACT THE ;‘# !-' i

-f-:.-——l"[r---l'r—an—l'ﬁ.— n;-

JACKING CYLINDERS WHILE MINING. DOING SO
WILL CAUSE THE PIPE ADAPTER TO SEPARATE
FROM PIPE. Retract the jacking cylinders only in
shop, pre-launch or completion of drive situations.

JACKING CONTROLS

Use the ALL JACKING switch (C) while mining to
extend the jacking cylinders.
A - #1 Motor 100 HP

SWITCH FUNCTIONS: B - Jacking & Steering Pump
HOLD C - All Jacking Control
Stops flow to the jacking cylinders. D - Jacking & Steering Speed Flow Control

E - Jacking Retract Engage Control
EXTEND

Extends the jacking cylinders.

RETRACT Jacking System

Retracts the jacking cylinders. Use the function

only in shop, pre-launch, or completion of drive Jacking Tonnage

situations. 1ton
0 F00
JACKING & STEERING SPEED Jacking Top Left
The Jacking & Steering Speed control (D) regulates :
the speed of the EPBM jacking cylinders from 0 to 2 psi
100%. 0 10000
Jacking Bottom Left
The jacking system tonnage, individual cylinder 34 psi
pressure, extension, and speed can be monitored 0 10000

fi thet t . . .
rom the farget screen Jacking Top Right

JACKING RETRACT ENGAGE 0 psi
0 10000

Jacking Bottom Right

L (0 1NI= B \NEVER RETRACT THE
JACKING CYLINDERS WHILE MINING. DOING SO

WILL CAUSE THE PIPE ADAPTER TO SEPARATE 0 psi
FROM PIPE. Retract the jacking cylinders only in 0 10000
shop, pre-launch or completion of drive situations. Jacking Extension inch
0 i

The Jacking Retract Engage (E) control is used 0 0 % 100
ONLY if jacking cylinder retraction is necessary. : . .

: 9y & Jacking Speed  inch/min
Turn switch (E) to Latch position and release. You 0 % | ]
may now retract the jacking cylinders . When 0 100

complete, IMMEDIATELY turn to OFF position. .
Jacking System

On Target Screen
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Controls & Instruments - Jacking Controls

JACKING COMPRESS

NOTICE BEFORE compressing jacking

can, refer to Compressing Jacking Can in the
Operation section for proper compressing procedure.
Jacking can must be lubricated while being
compressed.

Once the EPBM cylinders are fully extended, and
the pipe is being jacked from the launch shaft, the
EPBM jacking cylinders must be compressed.

NOTICE NEVER RETRACT THE EPBM

JACKING CYLINDERS WHILE MINING. DOING SO
WILL CAUSE THE PIPE ADAPTER TO SEPARATE
FROM PIPE. COMPRESS THE EPBM JACKING
CYLINDERS USING THE LAUNCH SHAFT
JACKING EQUIPMENT. Retract the jacking
cylinders only in shop, pre-launch or completion of
drive situations.

Turn Jacking Compress switch (A) to ON position
and regulate the speed of the EPBM jacking
cylinders to retain the earth pressure balance, with
the Jacking Compress Pressure flow control (B).
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Controls & Instruments - Steering Controls

STEERING CONTROLS

([0 ) L= B For the proper steering procedure, refer to Steering Guidelines and Operation in the
Operation section.
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Monitor the cylinder position in percent, the extend and retract pressure of the steering cylinders, and the
average position and extend and retract pressure on the target screen, as shown above.

Turn the #1 Motor (A) and the Jacking & Steering
Pump (B) to ON position. To control the steering
cylinders (H), switch cylinder controls to the extend,
retract, or hold position. The speed of the cylinder is
controlled by the Jacking and Steering Speed flow
control (C).

A - #1 Motor Control

B - Jacking & Steering Pump Control

C - Jacking & Steering Speed Flow Control
D - Top Left Cylinder Control

E - Top Right Cylinder Control

F - Bottom Left Cylinder Control

G - Bottom Right Cylinder Control

H - Steering Cylinders

NOTICE Before steering, ALL steering

cylinders must be positioned to 20% prior to steering.
Failure to do so could cause machine damage.

Also, to assist in controlling the EPBM steering, an
interlock is designed into the system so two
cylinders must be operated simultaneously.

NOTICE Steer only when the jacking can

is compressed. Doing so will cause the jacking can
to misalign with the stationary can. This
misalignment will prevent the jacking can from
compressing.
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Controls & Instruments - Keyboard & Mouse Controls

KEYBOARD & MOUSE CONTROLS

Use the keyboard (A) to select and enter information
for the report generator or for changing your meter
settings on the target screen.

MOUSE

The mouse (B) controls the computer screen pointer
and select functions on the monitor.

epbom 4-8 0405



Controls & Instruments - Backup Car Hydraulic Reservoirs

BACKUP CAR #1 HYDRAULIC RESERVOIR

The hydraulic reservoir in backup car #1 includes an
oil level sight gauge (A) and temperature gauge (B).

The hydraulic oil temperature should not exceed 125
degreesF.

Remove the fill cap (C) to fill the hydraulic reservoir.

BACKUP CAR #2 HYDRAULIC RESERVOIR

The hydraulic reservoir in backup car #2 includes an
oil level sight gauge (D) and temperature gauge (E).

The hydraulic oil temperature should not exceed 125
degreesF.

Remove the fill cap (F) to fill the hydraulic reservaoir.
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Controls & Instruments - Gas Detector

GAS DETECTOR

For more information, refer to your APEX Gas Detection manual.

m The gas detection system

installed in the EPBM system, monitors only
combustible gas levels. Monitoring of gas levels is
the responsibility of the contractor . This includes
the accumulation of combustible and toxic gases,
and depletion of oxygen. The contractor must keep
the tunnel ventilated with fresh air.

The gas detection system (A) installed on backup
car#3 CANNOT be the only methane or other
combustible monitoring system. The gas
concentration must be checked by other portable
detectors to inspect the tunnel at the beginning of
each shift to determine that the tunnel is gas free
before any tunnel equipment is energized or
personnel are allowed to enter the tunnel. The
contractor is responsible for providing air analyzers
to detect hazardous gases or oxygen deficiency on
the job and in the tunnel at all times.

The gas detector system monitors gas levels as
follows:

1. When the system detects a gas level reading of
5% LEL but less than 20% LEL, the horn in the
pit will sound repeatedly.

2. When the system detects a gas level reading of
20% LEL or higher, the head power will
automatically shut down.

3. The gas level % of LEL reading (B) at the gas
detector is displayed on the target screen.

epbom
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Controls & Instruments - 2400V Main Disconnect/ 2400V EPB Machine Power

2400 VOLT MAIN DISCONNECT (POWER CONTAINER)

w Hazardous voltage. Disconnect

and lock out power from source before servicing.

The 2400 Volt contactor must be disengaged by
pressing in Emergency Stop button BEFORE
engaging or disengaging this main disconnect (A).
Refer to 2400 Volt EPB Machine Power below.

To energize power to the EPB cutterhead, flip the
main disconnect switch up to the ON position. To de-
energize power, flip the main disconnect switch
down to the OFF position.

The 2400 Volt EPBM power (B) MUST be OFF
before the 2400 Volt main disconnect can be turned
OFF.

w Hazardous voltage. Disconnect

and lock out power from source before servicing.

Depress ON button (C) to start the 2400 volt EPBM
power. The OFF button (D) must be pulled out for the
ON button to function. The 2400 Volt Main
Disconnect must be to ON position to start the 2400
volt power (see above).

Depress OFF button (D) to stop all EPBM power.

EMERGENCY STOP
Button (D) is also used as an Emergency Stop.
Depress button to stop all EPBM power.

POWERLIGHTS

The High Voltage ON (red light) and OFF Safe To
Unplug 2400V Power Cable (green light) power
lights (E) will illuminate when the corresponding
power button is depressed.
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Controls & Instruments - Head Power Transformer Disconnect/Foam & Slurry Main Disconnect

HEAD POWER TRANSFORMER DISCONNECT (POWER CONTAINER)
o»

w Hazardous voltage. Disconnect

and lock out power from source before servicing.

With generator power (or other power source)
connected to the 480 Volt Incoming Power connections
(A) (refer to Connecting Power Leads in Operation
section), and the Green Phase Relay OK (B) light ON,
flip the disconnect switch (C) up to the ON position.

DO NOT flip the disconnect on if the Red Phase Relay
Tripped (D) light is on. The red light indicates that the
generator phase power is installed incorrectly.
Disconnect and lock out ALL power before attempting
to reverse the two generator power leads.

FOAM & SLURRY MAIN DISCONNECT (POWER CONTAINER)

w Hazardous voltage. Disconnect

and lock out power from source before servicing.

Connect foam & slurry power cord to the Foam &
Slurry System Power connection (E) in power
container.

Flip the Foam & Slurry Main Disconnect (F) up to
power the Foam & Slurry Plant. Flip the main
disconnect down to shut off power to the Foam &
Slurry Plant.

Emergency Stop switches for the Foam & Slurry
Plant are located on the operation panel and the
slurry control panel (refer to your Foam & Slurry
Manual for more information).

NOTICE Since the Foam & Slurry Plant

has a separate power source, this disconnect is not
affected by the 2400 Volt EPB Machine Power Stop
Button/Emergency Stop.
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Controls & Instruments - 2400V Ground Check Module / Grease Pump

2400 VOLT GROUND CHECK MODULE

4L DANGER [Emasssms voltage. Disconnect -f.'I-'.:::.'..:,,._,_

and lock out power from source before servicing.

-.n'....-::_:."' ;

e
e T

After every pipe change, the 2400 Volt Ground
Check Module (A) must be checked.

If iluminated bars on module display are at 50% or
over, shut down the system and have a certified
electrician check all cable connections.

The 2400 Volt contactor will automatically shut down
if certain ground conditions are exceeded. Refer to
your module manual.

4ADANGER Jf; high voltage cables or cable

connections are damaged, contact with cables/
connections may result in electrical shock causing
severe injury or death.

Disconnect and lock out power from source before
servicing.

GREASE PUMP

NOTICE This grease pump switch controls

the EPBM automated greasing system. This switch
does not control the jacking can greasing system.

Botiae Lah

Turn Grease Pump switch (B) to ON position to
pump grease to the EPBM cutterhead and conveyor
bearings.

COFELUTTER LEREE Ly le= 3 LER _Sh)e ]

Turn grease pump switch OFF to stop grease flow. ..::: :: -
This control does not grease the cutterhead swivel P e -

or the conveyor gates.

When the grease level for the automated greasing
system is low, Out Of Grease will display on the

target screen Alert Monitor (C). =

Also, if grease is not being cycled through the o P T B e "

automated greasing system grease pump, Grease e - tb‘ o

Pump Problem will display on the target screen | — ] o~ o

Alert Monitor (C). " — -,
w7 i
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Controls & Instruments - Screw Conveyor Controls

SCREW CONVEYOR CONTROLS

The screw conveyor controls operate the #1 screw conveyor (A) and #2 screw conveyor (B) power,
conveyor rotation and speed.

Adjust operation of #1 screw conveyor to compensate for the earth pressure balance. Operate #2 screw
conveyor speed at approximately 5% faster than the #1 screw conveyor.

#1 SCREW CONVEYOR (A)
To power the #1 screw conveyor motor, turn #1
Motor (C) control to the ON position.

Rotation Control

To operate the #1 screw conveyor rotation, turn the
#1 Screw Conveyor (D) control to the Reverse,
Stop, or Forward position.

#1 Screw Conveyor Speed
The #1 Screw Conveyor Speed (E) control regulates
the speed of the conveyor motor from 0 to 100%.

#2 SCREW CONVEYOR (B)
To power the #2 screw conveyor motor, turn #2
Motor (F) control to the ON position.

Rotation Control

To operate the #2 screw conveyor rotation, turn the
#2 Screw Conveyor (G) control to the Reverse,
Stop, or Forward position.

#2 Screw Conveyor Speed
The #2 Screw Conveyor Speed (H) control regulates
the speed of the conveyor motor from 0 to 100%.

The #1 and #2 conveyor speed and motor torque are
displayed on the target screen.

Conveyor System Meters
On Target Screen
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Controls & Instruments - Conveyor Gate Controls

CONVEYOR GATE CONTROLS

The conveyor gate controls operate the conveyor gate function and regulates the oil flow to the gate
cylinders for the desired gate opening:

- #1 Conveyor Gate (A)

- #1 Intermediate Conveyor Gate (B)

- #2 Conveyor Gate (C)

The #1 intermediate conveyor gate should always be open except when removing #2 screw conveyor.

The #1 conveyor gate should never be used unless there is a need to remove larger material that will not
pass through the #2 screw conveyor.

To power the gates, turn #2 Motor (D) and Gate
Pump (E) controls to the ON position.

Turn the specified gate control to the Hold, Open or
Close position. Continuing to hold the control in the
open or close position will cause the gate to open or
close further.

SWITCH FUNCTIONS
HOLD
Stops flow to the selected gate cylinder.

OPEN
Opens selected gate by retracting gate cylinder.

CLOSE
Closes selected gate by extending gate cylinder.

GATE PUMP SPEED (F)
The Gate Pump Speed control regulates the speed
of the selected gate from 0 to 100%.

The position of the gates in percent, is displayed on
the target screen Gate System.

0% - Fully Closed
100% - Fully Open

NOTICE To operate the #2 Conveyor Gate

with no power and hydraulically recharge the rear

gate accumulator, refer to Operating #2 Screw

Conveyor Rear Gate With No Power in Operation Gate System Meters
section. On Target Screen
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Controls & Instruments - Conveyor Lift/ Lights

CONVEYOR LIFT

The conveyor lift is used to assist in mounting the
#2 screw conveyor sections during the launch
sequence and removal of the #2 screw conveyor at
the completion of the drive.

With conveyor lift battery cables properly connected
to the 1448 haul unit battery (refer to Installing
Conveyor Lift in Operation section), pull out E-Stop
button (A) to power the motor.

Flip the lift control (B) UP to raise the conveyor and

DOWN to lower the conveyor. N
Depress E-Stop button (A) to stop power to the s {
conveyor lift. - fj |-=u; s

~==]Tf L
EMERGENCY STOP 2l | LTS
Button (A) is also used as an Emergency Stop. <] | M‘f} ‘m_\,b.f'

Depress button to stop power to the conveyor lift.

LIGHTS

AWARNING Do not switch light power if gas is

present. Sparks caused by activating or deactivating
any electrical or hydraulic devices could cause an
explosion.

If the gas levels exceed OSHA prescribed levels,
leave tunnel immediately. Once ALL personnel are
out of tunnel, shut down power from power source.

Gases must be removed before reentering tunnel.

Switch EPBM, lights On or Off with light control (C).

When power is shut off in the EPBM, such as, when
adding a new pipe, switch control to Battery position
for battery power. The Battery light control will only
illuminate the light in the backup car #3 operator’s
station.

When power is back on in the EPBM, switch control
from Battery to On or Off position to prevent battery
drainage.
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Pre-Start Inspection

AWARNING Do not operate this equipment until you read, study, and understand this manual and
your haul unit and foam & slurry plant operation manuals. A daily inspection of the equipment must be
performed to prevent severe personal injury or death and equipment damage.

The contractor is fully responsible for the safety of all personnel on the job site. Check with the contractor
that all site preparation requirements are in place. Be sure to comply with all OSHA regulations, such as: an
active safety program is in practice, a confined space permit (if needed) is issued, personal protective
equipment is being worn; flammable, combustible, and hazardous materials are properly stored; and a
lockout/tagout procedure is in place.

Use the following checklist ¥ as a guide for your daily pre-start inspection.

1. Use "ONE-CALL" notification to check for buried utility lines prior to tunneling.

2. Check the excavated launch and reception pits or shafts for proper shoring or bracing to
prevent slides or cave-ins.

3. Thoroughly clean equipment of mud and dirt.

4. Check condition of personal protective equipment. Replace equipment if defective.

5. Contractor is responsible for all personnel to wear proper protective equipment on the
job site.

6. Remove combustible or flammable materials from equipment. Store materials properly.

7. Test Emergency Stop button for proper operation at the start of each shift.

8. Test air monitoring and ventilation detectors for proper operation.

9. Thoroughly inspect all equipment for damage. Repair or replace before operating.

10. Be sure all covers and guards are in place before operation.

11. Check for loose or missing hardware. Replace damaged or missing hardware.

12. Check for worn, loose, or damaged wire connections. Repair or replace wiring.

13. Tighten loose clamps or fittings.

14. Check electrical lines for frayed or worn insulation or wires. Replace damaged or worn
electrical lines.

15. Check for fluid leaks. Repair leak or replace components.

16. Keep job site clean and organized.

17. Perform all lubrication and maintenance procedures. Refer to Section 9, Periodic
Maintenance.

18. Test each function and control to ensure correct operation.

19. Check hydraulic hoses and lines for leaks, wear and/or damage. Replace any defective
hoses and/or lines.

20. All hydraulic connections must be properly locked before operation. Failure to do so will
cause equipment damage. Refer to Check Quick Coupler Connections in Operation
section.

(continued on next page)
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Pre-Start Inspection

Use the following checklist ¥ as a guide for your daily pre-start inspection.

21. Check main drive case drain, #1 and #2 screw conveyor return hydraulic quick coupler
connections to be sure they are properly locked. If couplers are not locked, damage WILL
occur to main drive motors/conveyor motors.

22. Check oil level in hydraulic oil reservoirs. Add as needed.

23. Lubricate #1 and #2 screw conveyor gates. Refer to Periodic Maintenance section.

24. Lubricate conveyor #1/#2 swivel joint. Refer to Periodic Maintenance section.

25. Filter main drive hydrostatic system. Refer to Filter Main Drive Hydrostatic System in
Operation section. After filtering, tie strap both ball valves open to prevent accidental
closure.

26. Tie strap backup car #1 suction valve open to prevent accidental closure.

27. Lubricate cutterhead swivel. Refer to Periodic Maintenance section.

28. Perform pre-start inspection on your haul unit. Refer to your haul unit operator's manual.

29. Check that all switches are in the Off, Hold, and Stop position, and that all speed
controls are at 0 (Min).

30. Turn on grease pump and test to be sure it is cycling through the clear valves located
on EPBM, #1 screw conveyor, and backup car #3.

31. Open power container doors before starting. Doors must be open to prevent electrical
system from overheating.

32. Check lexan covers/windows for damage: electrical control box in EPBM, electrical
control boxes on backup car #2, and windows on backup car #3. Replace if damaged.
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Operation

OPERATING GUIDELINES

m Do not operate this equipment until you read, study, and understand this manual. Failure
to do so, could result in severe personal injury or death.

1. Before operating, read and understand the Safety, Pre-Start Inspection, Operation and Maintenance sections.
. Do not operate this equipment while under the influence of alcohol, drugs, or medication.
. Follow all Federal, State, and Local safety regulations and procedures.

2
3
4. Be sure OSHA prescribed safety protective equipment is being worn by all personnel.
5. Be sure the area is safe for operation. Keep worksite clean and orderly.

6

. NEVER operate equipment if it has been engulfed with water. Contact your Akkerman Product Support
representative for proper procedures on how to restore equipment for operation.

~

. Have a fully charged fire extinguisher on the job site at all times.

8. Before operating, inspect all equipment and repair equipment problems. Check hoses for cuts or bulges.
Replace worn or damaged hoses.

9. Be sure the excavated launch and reception shafts are properly shored or braced to prevent slides or cave-ins.

10. Test air monitoring and ventilation detectors for proper operation. Never enter a tunnel without detectors.

11. Afully trained and qualified signal person must direct the excavator or crane operator when lifting and
lowering equipment into the launch or reception shafts.

12. Never walk or work under any part of the excavator or crane and suspended loads.
13. Test each function and control to make sure they work properly.
14. Lock out electrical power at the source (generator) before servicing electrical components.

15. Do not make any modifications to any Akkerman products. Doing so could cause structural failure and
will void the warranty.

16. Check shields and guards. All must be in place and undamaged.

17. Test the Emergency Stop circuit for proper operation at the start of each shift by checking E-Stop
controls in the operator station, power container, and remote pit control box.

18. Before starting equipment, walk completely around all machines and equipment. Let all job site personnel know that
you are starting up the equipment. Do not start until all unauthorized personnel are clear of the equipment.

19. After start-up, observe all gauges, meters, controls and warning devices to assure they are functioning
properly and their readings are within the operating range.

20. Never leave the operator’s station without first releasing hydraulic pressure, performing daily system
shutdown, and disconnecting the main power supply.

21. Lock out the main disconnect, shut off generator or other external power source, and attach a DO NOT
OPERATE tag or similar warning tag to the main power disconnect before performing maintenance.

22. If adjustments must be made with the equipment running, always work as a 2-person team with one
person in the operator’s station while the other works on the machine.

23. Check cable for continuity and shorting before each use. Do not pull or strain cables; doing so will result in damage.

24. BEFORE operating, the suction valve on backup car#1 MUST be open and tie strapped to prevent accidental
closing of valve.

25. The main drive case drain lines from backup car #1 to cutterhead motors MUST be properly locked.

26. Operate the #1 screw conveyor speed to retain the earth pressure balance.
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Operation - System Overview

SYSTEM OVERVIEW

EARTH PRESSURE BORING MACHINE
WITH JACKING CAN & CONVEYOR SYSTEM

BACKUP CAR#1
BACKUP CAR #2

PIPE
JACKING SYSTEM BACKUP CAR#3

72

¥ ”'h.
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Earth Pressure Balance Machine (EPBM)

The purpose of the EPBM is to excavate material in a controlled manner by balancing the machine face
pressure with the earth (soil) pressure. This control of material and pressure balance minimizes ground
settlement and heaving. During excavation, a foam and/or slurry mixture is pumped from the foam & slurry
plant (not shown) to the EPBM cutterhead and mixes with the spoil in the cutterhead chamber, to create a soft
non-sticky “toothpaste consistency” for removal through the conveyor system and haul unit system.

Backup Cari#1
This car is equipped with the main hydraulic drive pump and 300 HP electric motor to run the four cutterhead
motors.

Backup Car #2
This car is equipped with two 100 HP electric motors and pumps to run the jacking, steering, screw conveyor
#1 and #2, and copy cutter functions. This car also holds the electrical boxes for the head power and target.

Backup Car#3

This car includes the operator station, gas detector, and grease pump for the automated greasing system and
the jacking greasing system. The operator station contains the information and control system which monitors
all inputs such as targeting data, pressures, positions, speeds, torques, and flows, and reports them to the
operator. The control console is equipped with a computer that interfaces to the operator and controls the
machine operations.

Jacking Can & Pipe Jacking System

The EPBM jacking cylinders are used to advance the EPBM through the ground by extending the EPBM
jacking can against the pipeline. The pipe jacking system (jacking frame and optional intermediate jacking)
provides the horizontal thrust to push the pipe and EPBM jacking can to the EPBM.

Power Container

The power container is the power distribution center for the 480 volt incoming power, transformer, and 2400 volt
EPBM power.
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Operation - Recommended Tools & Equipment/ Site Planning

RECOMMENDED TOOLS & EQUIPMENT

Below is a list of tools and equipment for most complex technical construction operations. Financial resources
and equipment availability are as much of a deciding factor as immediate job site requirements in determining
what items should be on hand. This list contains many items, some of which may only be needed in special
situations.

1. Safety equipment, first-aid kit, fire extinguishers, and stokes-type stretcher.
2. Any other required safety gear, such as air monitoring or gas detection systems.
3. Ventilation fan(s) and ducting.
4. Communications equipment and good quality flashlights.
5. Generator sized for the project’s power requirements including an adequate fuel supply for the generator’s
minimum period of operation.
6. A crane sized to project requirements.
7. Adequate pumping capacity for launch and reception shaft sump, and process water overflow, potential
storm event inflow, trash pump, and hoses.
8. Adequate job site lighting, crew safety vests, and traffic control devices/signage, and barricades.
9. Wash down hose and spray nozzle.
10. Measuring and surveying equipment; including sight level or theodolite, laser levels, plumb-bobs, string
lines and 100’ tape measure.
11. Secure tool and equipment storage.
12. Rubber-tired front-end loader with bucket and forks.
13. Skidsteer loader.
14. Shovels, rakes, and brooms.
15. Bullfloat and trowels.
16. Concrete bucket, tremie hose and hopper.
17. Carpentry tools including circular saw, sawzall, extension cords, and cordless drill w/bits, and basic hand
tools.
18. Hammer drill and masonry bits, small “rivet buster” type jackhammer, chisels.
19. Sledgehammer(s), pry and crowbars of all sizes, spud wrenches, and pick-bars.
20. Various sizes hydraulic bottle jack(s), railroad or house type jacks, portapower hydraulic jack cylinder kit.
21. Log chains, shackles and clevis’.
22. Chain or cable-type “come-alongs.”
23. Arc welder and cutting torch rigs, eye shields and required protective gear.
24. Disc and mini-disc grinders, and extra discs.
25. Mechanic’s tools, including but not limited to; wrenches, sockets, allen wrenches, torque wrenches, pliers,
screwdrivers, hammers, etc.
26. Grease gun.
27. Electrician’s tools, including test meters, voltage indicator, ground fault indicator, and specialty hand tools.
28. Pipe wrenches, water pump pliers, pump packing removal kit.

SITE PLANNING

It is important to carefully review the site and make sure that it is arranged in the most effective manner
possible. Here is a list of equipment and site considerations that are typically needed for an EPB project.

Equipment:

- EPBM - Storage Container With Tools - Generator Or Power Source
- Foam & Slurry Plant -Crane - Pipe Lubrication Pump

- Screw Conveyors - Fork Lift - Spoil Removal Truck

- Above Ground Power Station - Portable Welders - Portable Toilet

- Jacking Frame - Small Generator

Other site considerations:

- Spoil Removal Truck Access - Pipe Unloading area - Fresh Water Supply
- Launch Shaft Size - Hose Interconnections - Electrical Interconnections
- Walkways - Pipe Staging Area - Jacking Shaft Access Area

- Any Traffic or Other Physical Restraints
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Operation - Site Preparation

SITE PREPARATION

1.

N

[$)

AWARNING Suspended loads may fall and cause severe

injury or death. Do not allow anyone to enter area under or around
a suspended load.

NOTICE Be sure the crane or excavator and all lifting

equipment is rated to lift load. Remember, you may be able to lift
the load in close at ground level, but as the load radius and
elevation change, the lifting capacity of the crane or excavator or
other lifting equipment may decrease.

6.

10.
1.

12.
13.

14.

. After the soil analysis, pit layout design, and survey are complete,

. Construct a shaft floor with a solid base suitable for the weight of the

. Place steel plates on the jacking shaft floor for supporting the base of

. Construct a concrete thrust block to withstand the applied load.

The contractor is fully responsible for the design and construction of
the OSHA required launch and reception shafts. For setup and
installation drawings specific to the project, pipe size and shoring
type, contact the Akkerman Sales Department.

excavate the launch and reception shafts. Be sure the shafts will be
well drained and use proper shoring or bracing in accordance with your
local, state, and federal regulations.

skid, jacking frame, EPBM system and pipe. Consult your civil and
structural engineers for your shaft floor requirements.

AEM is the original author and
publisher of the above illustration

the skid (rails), jacking frame, EPBM, and pipe.

A structural engineer must be consulted on the design of this
block. Space must be provided for the mounting of the laser
behind the jacking frame.

Lower skid assembly into launch shaft and place against the
thrust or reaction block. Correct the skid assembly line and

grade with leveling screws. Be sure there is at least 6 inches
between the front of the jacking rails and where the launch seal will be located.

. Lower the jacking frame onto skid. The frame elevation can be adjusted to grade by the jacks on the

bottom of the frame.

. Connect the jacking frame hydraulic hoses, electrical cables and pit box (if equipped). Cover sharp

corners to prevent damage to the cables and hoses.

. Construct a mount for the laser. It must be mounted behind the jacking frame and isolated from any

thrust forces. The laser mount must not be attached to any part in the shaft that may move when forces
are applied.

Place the power container and foam & slurry plant on a firm, level surface a safe distance from the
launch shaft.

Place the generator or main power source as far away from the shaft as possible. This will reduce the
noise to the operator and make it easier to communicate with the launch and reception personnel.

Install the launch shaft seal and casing in the front of the launch shaft.
Test the jacking frame, cycle the cylinders several times to purge air from the lines and check for leaks.

Perform launch sequence. Refer to Launch Sequence in this section.
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Operation - Checkout Equipment Prior To Start-Up

CHECKOUT EQUIPMENT PRIOR TO START-UP

1. Fill automated greasing system and jacking can grease reservoirs in backup car #3.

2. Connect clean water supply hoses with 15 GPM minimum to heat exchangers on backup car #1 and #2.
3. Check the oil level in backup cars #1 and #2 hydraulic reservoirs. Add oil if necessary.

4. Lubricate the cutterhead swivel, conveyor #1 to #2 swivel, and #1 and #2 screw conveyor gates.

5. Check to be sure the suction valve on backup car #1 is open and tie strapped to prevent accidental
closing of valve.

6. Be sure all hydraulic hoses and electrical lines are properly installed.
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Operation - Install Electrical Connections

INSTALL ELECTRICAL CONNECTIONS

N\

ADANGER Hazardous voltage. Disconnect and lock our power

from source before attempting to install the electrical connections.
Install all electrical connections to the EPBM, power container, backup cars,
power source, and foam & slurry plant as follows:

l. Install electrical connections on backup car #1 to the EPBM head box
1. Clogged Filter
2. Clockwise (CW) Rotation (cutterhead)
3. Counterclockwise (CCW) Rotation (cutterhead)
4. Flow Control

Il. Install electrical connections on backup car #2 to the EPBM head box
1. Power Cable (6 pin)
2. Ethernet

lll. Install electrical connections on EPBM jacking control manifold to backup car #2
1. Jacking Compress

IV. Install electrical connections on EPBM head box to backup car #3
1. Target Cable

V. Install electrical connections on backup car #2 to backup car #3
1. Power Cable (6 pin)
2. Ethernet
3. Ethernet
4. Pilot
5. Phase Monitor
6. Grease Pump Power Cable (5 pin)

VL. Install Power Container electrical connections
1. 2400V power cable to backup car #3.
2. Power source cable to Foam & Slurry System Power

3. Pit box Emergency Stop power cable to Emergency Stop Power
4. Earth ground cable to Earth Ground Connection

ADANGER Improper grounding can result in equipment damage or electrical shock, causing severe
injury or death.

Frys:1'[e]d =8 Earth ground connection MUST be connected prior to connecting incoming power.

5. Power source power cable to 480V Incoming Power (refer to Connecting Power Leads in this section)
VIl. Install 2400 V power cable to backup cars

1. From backup car #3 to backup car #2
2. From backup car #2 to backup car #1

VII. For Launch Sequence Only: Install 110V power to scavenging pumps

1. 110V power into main drive and conveyor scavenging pumps.
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Operation - Connecting Power Lead's

CONNECTING POWER LEADS

m Hazardous voltage. Disconnect and lock out power from source before connecting power
leads.

NOTICE Only a certified electrician must connect the generator power leads to the 480 Volt
Incoming Power module connections.

1. Turn locking screws (A) one-quarter turn and remove
cover (B).

2. Remove bolts and washers from power leads. Be
careful not to drop bolt or washer into housing while
removing.

3. Route generator power cords (C) (color coded)
through panel (D) and secure onto power leads with
bolts and washers removed in step 2.

4. Replace cover and secure locking screws.
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Operation - Install Hydraulic, Grease, & Air Connections

INSTALL HYDRAULIC, GREASE, & AIR CONNECTIONS

Install all hydraulic connections to the EPBM, backup cars and screw conveyors #1 and #2. The quick
coupler connections must be properly locked before operation (refer to Check Quick Coupler Connections in
this section).

M Escaping oil or other fluids under pressure

can penetrate your skin causing serious injury or death.

Release all pressure before performing maintenance or
repairs, Never weld near pressurized fluid lines.

DO NOT use your hands to check for leaks. When searching
for leaks, use a piece of wood or cardboard.

Contact medical help immediately if any oil or fluid is injected
into your skin. A serious infection or reaction can emerge
without proper medical treatment.

l. Install hydraulic connections from backup car #1 to EPBM
1. Two main hydrostatic drive lines (1-1/2” high pressure).
2. Two main drive case drain lines (1” low pressure).

NOTICE BEFORE operating EPBM, the main drive hydraulic case drain quick couplers (2) MUST
be fully locked. If both quick couplers are not fully locked, damage will occur to the main drive motor seals.

NOTICE For launch sequence only, connect the main drive case drain lines to main drive
scavenging pump. Once backup car #1 is relocated into pipeline, the scavenging pump must be removed.

The case drain lines must then be connected from EPBM to backup car #1.
Il. Install hydraulic connections between backup car #2 and EPBM

1. One supply line (1/2” high pressure) on backup car #2 flow control to jacking control manifold in
EPBM.

2. One return line (3/4” low pressure) on backup car #2 return manifold to jacking control manifold in
EPBM.

3. One supply line (1/2” low pressure) on backup car #2 flow control to conveyor manifold in EPBM.
4. One return line (1/2” low pressure) on EPBM conveyor manifold to backup car #2 return manifold.
lil. Install hydraulic connections between backup car #3 and screw conveyor #2

1. One 3/4” line from backup car #3 accumulator to screw conveyor #2 rear section ball valve quick
disconnect.

(continued on next page)
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Operation - Install Hydraulic, Grease, & Air Connections

Install Hydraulic, Grease, & Air Connections (continued)

IV. Install hydraulic connections between backup car #2 and screw conveyor #2

1. One 1/2” line from backup car #2 return manifold to screw conveyor #2 rear section ball valve quick
disconnect.

2. One 3/4” line (supply) from backup car #2 flow control to screw conveyor #2 rear section dynex
valve.

3. One 17 line (return) from screw conveyor #2 rear section dynex valve to backup car #2 return
manifold.

NOTICE BEFORE operating EPBM, the conveyor return line quick coupler MUST be fully locked.
If quick coupler is not fully locked, damage will occur to the conveyor motor.

NOTICE For the launch sequence only, connect the #2 screw conveyor return line to conveyor
drive scavenging pump. Once backup car #2 is relocated into pipeline behind backup car #1, remove the #2

conveyor scavenging pump. The #2 screw conveyor return line must then be reconnected from #2 screw
conveyor rear section dynex valve to backup car #2 return manifold.
V. Install hydraulic connections between EPBM and screw conveyor #2
1. Two 3/4” lines from EPBM conveyor manifold to screw conveyor #2 gate cylinders.
VL. Install hydraulic connections between backup car #2 to screw conveyor #1
1. One 3/4” line (supply) from backup car #2 flow control to screw conveyor #1 dynex valve.

2. One 1” line (return) from screw conveyor #1 dynex valve to backup car #2 return manifold.

NOTICE BEFORE operating EPBM, the conveyor return line quick coupler MUST be fully locked.
If quick coupler is not fully locked, damage will occur to the conveyor motor.

NOTICE For the launch sequence only, connect the #1 screw conveyor return line to conveyor
drive scavenging pump. Once backup car #2 is relocated into pipeline behind backup car #1, remove the #1

conveyor scavenging pump. The #1 screw conveyor return line must then be reconnected from #1 screw
conveyor dynex valve to backup car #2 return manifold.
VII. Install EPBM automated grease lines between backup car #3 and screw conveyors #1 and #2
1. Two lines from grease pump on backup car #3 to screw conveyor #1.
2. Two lines from grease pump on backup car #3 to screw conveyor #2.
VIIl. Install jacking can grease lines between backup car #3 and jacking can
1. One grease line on jacking can grease pump to fitting on back end of jacking can.

IX. Install air supply line to jacking can grease pump

1. Install air supply line (from separate air compressor, not from foam & slurry plant) to jacking can
grease pump.

X. Install lines between EPBM and foam & slurry plant

1. Connect air (1/2”), water (2”), and slurry (1-1/4”) lines on EPBM to connections on foam & slurry
plant.
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Operation - Check Quick Coupler Connections / Prepare Hydraulic System For Start-Up

CHECK