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Introduction

This operator’'s manual contains important safety, operation, and maintenance information for your
Akkerman Bentonite Injection System. You must read and understand this manual and the any other
tunneling equipment manuals before you operate and maintain the injection system and tunneling
equipment. Keep this manual with your equipment at all times. Additional copies of this manual is
available from the Akkerman Aftermarket Support Department.

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 ABIS system. ALWAYS 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.

ADANGER 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.

A 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
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 |mportant installation, operator, or

maintenance information.

Akkerman Bentonite Injection System (with Simulated Tunnel Pipe)

The Akkerman Bentonite Injection System (ABIS) is a volume based, centrally controlled, automated bentonite
injection system that will reduce jacking forces during pipe jacking and microtunneling operation. The system
is controlled from a touch screen (resistive) monitor which regulates and displays the valve injection volume,
valve flow volume, pressure and injection sequence, IJS extend and retract, and each remote station tunnel
box tunnel lights.

Each remote station control box can control up to three automated injection ball valve assemblies for precise
bentonite injection at the desired location. The control boxes also allow the control and monitoring of the
intermediate jacking station functions and station box tunnel lights. This state-of-the-art bentonite injection
system can be utilized as a standalone system for any tunneling, pipe jacking or microtunneling application,
regardless of equipment manufacturer.

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

AWARNING 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 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.
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Safety

AVOID LASER LIGHT EXPOSURE

ADANGER 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.

TEST SHAFT & TUNNEL VENTILATION

AWARNING Keep shafts 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.

LOCKOUT POWER BEFORE SERVICING

A DANGER Failure to lockout power before

servicing will cause severe personal injury or
death.

LOCKOUT main power supply before servicing.
Electrical repairs must be performed only by a
certified electrician.

abis-050127 1-2
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Safety

PRACTICE SAFE MAINTENANCE

AWARNING 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 h *

perform 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.

BEWARE OF SUSPENDED LOADS

AWARNING Suspended loads may fall and “

cause severe personal injury or death.

If a hydraulic hose breaks from the boom of a
crane/excavator, or the lifting support fails, the
boom and/or load can fall instantly.

Do not enter area under or around a suspended
load.

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.
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Safety

AVOID PINCH POINTS

AWARNING 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.

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.

FIRE PREVENTION

A 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.

SLIPPERY WHEN WET

AWARNING 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

KEEP JOB SITE CLEAN AND ORGANIZED

AWARNING Tripping can cause serious

personal injury.

Be sure to keep job site clean and organized.

NO SMOKING IN TUNNEL

AWARNING Smoking in tunnel could cause

an explosion if combustible gases are present.

Do not smoke in tunnel.

S

RECYCLE WASTE

Follow local, state, federal, and international
regulations when recycling or disposing of waste.
Waste includes fluids/oil, 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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Decals

Keep all operational and 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 decals with solvent. Solvent will damage the
surface of the decal. Replace safety decals immediately if they are damaged, missing, or hard to read.

Serious injury or property damage can occur if operation and safety instructions are not followed. Contact
your Akkerman Aftermarket 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.
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Terminology

CONTROL STATION
1

. ABIS Electrical Control Box

. Lift Eye

. Circulation Valve

. Return Manifold

. Supply Manifold

. Relief Valve

. Pressure Transducer

. Supply - Out To Tunnel

. Flow Meter With Digital Display
10.

Storage Bin

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Bentonite Pressure Transducer Connection
Monitor Touch Screen

Station Box Communication OUT Connection
Station Box Power 120 VAC OUT Connection
HMI Ethernet Connection

MTBM Ethernet IN Connection

Bentonite Flow Meter Connection

Bentonite Circulation Valve Connection

IJS Pressure Transducer Connection

120 VAC IN - 100 ft. Cable
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Terminology - Remote Station Control Box

REMOTE STATION CONTROL BOX

soe T |
I\

13 14 16
12
1. Station Box 9. IJS Position Connection
2. Communication IN Cable Connection 10. IJS Control Valve Connection
3. 120 VAC IN Connection 11. Tunnel Light
4. Communication OUT Cable Connection 12. Automated Injection Valve Pwr. Connection - A
5. Remote Light Cable - 30 ft. 13. Automated Injection Valve Pwr. Connection - B
6. 120 VAC OUT Connection 14. Automated Injection Valve Pwr. Connection - C
7. Bentonite Pressure Transducer Connection 15. LED Remote Magnetic Mount Work Light
8. IJS Pressure Transducer Connection 16. Bentonite Transducer
abis-050127 3-2 0218



Terminology - Automated Bentonite Injection Valve

AUTOMATED BENTONITE INJECTION VALVE

1. Position Indicator (Open or Closed)
2. Power Connection (from Station Box)
3. Bentonite Supply

4. Electric Actuator
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Controls & Instruments

ABIS SOFTWARE

The ABIS system user friendly software is controlled from a touch screen (resistive) monitor which regulates
and displays the valve injection volume, valve flow volume, pressure and injection sequence, 1JS extend and
retract, and each remote station tunnel box tunnel lights.

This system can be used for in tunneling, pipe jacking and microtunneling applications regardless of
equipment manufacturer.

System Menu Screen Bentonite Valve Sequence Screen

Tunnel Light Control Screen
Tunnel Light Control

I u—.u—m—m! I u-lm.mil I -rﬂ-un.--l lt-n---cn-l
| | ||
T E e

[ | | [ ] || o

brossd 111 (] oA 3 I I — I I""""""“'""-I len'lrwl
] v [ e | e | VAN | e |
IJS Setup Screen IJS Control Screen

S Setup

Clear Total Confirmation Screen

wurmnu Totals and Logoed Totals wil be
reset 1o 0 You can not undo this

B B
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Controls & Instruments - System Menu Screen

SYSTEM MENU SCREEN

ABIS System Menu fh;*j ==

1S Setup —
SE ST Siha
- : " —— a
Valve Sequence Setup s o =
o ———

NN e

Relum to Main Screen

AR S

1
i
Vv

Station Box String ---> TBM

= £ 0 27 5 FH i L ” n

Jacking

Lo

The ABIS system menu screen provides navigation to the Valve Sequence Setup screen (A), the 1JS
Setup screen (B) and the Return to Main Screen (C) (Bentonite Control screen).

This screen also displays a graphical representation of the station boxes (D) in the tunnel that are
currently online (green) and offline (gray).

The Clear Totals button (E) provides a means to reset the data logging totals to zero. Therefore the next
data logged will start at zero and previous data totals are retained. The totals are typically cleared prior to
a new drive launch. Refer to Data Logging in section 6, Operation for more information.

NOTICE On all ABIS software screens, if a device is green, this indicates that the device has
been properly hooked up and is online, ready to be used. If the device is gray, the device is offline,

unavailable for use until it is properly hooked up.
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Controls & Instruments - Bentonite Control Screen

BENTONITE CONTR(_(%L SCREEN (MAIN SCREEN)
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The Bentonite Control screen displays:
» Automatic bentonite control (A) is On (green) or Off (red).

» Status of each remote station box; Valve button On/Off (B), the volume dispensed (C) at each
valve, the bentonite pressure (D) at each station box and a valve icon (E) indicating if the valve is
operating. Valve icon indicators: Solid green - valve open, solid gray - valve closed, flashing - valve
is traveling between open and closed position.

« Status of the bentonite pump output (F); pump bentonite pressure (G) at the pressure transducer on
the control station, the flow (H) at the flow meter on the control station, and the total accumulated
gallons (I) of bentonite pumped to all valves on the station boxes.

* Graphical display of the bentonite pump pressure (J) and the bentonite pump flow (K). This is
redundant information from the status of the bentonite pump output, providing a quick visual display
of the bentonite pump pressure and flow.

« Station valve target (L) amount in gallons; the amount of bentonite pumped to each sequenced valve
when the automatic bentonite control is on. The target amount can be changed by simply pressing
the Gal button and updating the gallon amount on the numeric entry window.

* Menu button (M) - this button navigates to the ABIS System Menu screen.

* IJS Control button (N) - this button navigates to the 1JS Control Menu screen.

* Tunnel Lights button (O) - this button navigates to the Tunnel Lights Menu screen.

« Turn Auto ON/OFF button (P) - this button controls the automation of the bentonite to the station boxes/
valves.
When selecting the Turn Auto Off button, if the station box is online, an individual valve button can
be pressed to pump bentonite to that specific valve. This is a manual mode, therefore bentonite will
continue to pump to the valve until the valve is pressed again to the off position.

» SD Card Present/No SD Card (Q) - this message appears when the SD card is/is not installed.

» Low/No Battery (R) - this message appears if the backup battery power is low or battery is not installed.

NOTICE On all ABIS software screens, if a device is green, this indicates that the device has

been properly hooked up and is online, ready to be used. If the device is gray, the device is offline,
unavailable for use until it is properly hooked up.
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Controls & Instruments - Valve Sequence Setup Screen

VALVE SEQUENCE SETUP SCREEN

Valve Sequence Setup
o N ) ) N W
| Sequance #1

The sequence operation of the automated bentonite valves is arranged on the Valve Sequence Setup
screen.

When setting up the sequence, keep in mind, there are 3 valves per station box. Therefore when setting
up the valve sequence:

* Valves 1, 2 and 3 are with Station Box #1 * Valves 4, 5 and 6 are with Station Box #2

» Valves 7, 8 and 9 are with Station Box #3  Valves 10, 11 and 12 are with Station Box #4
* Valves 13, 14 and 15 are with Station Box #5  Valves 16, 17 and 18 are with Station Box #6
» Valves 19, 20 and 21 are with Station Box #7 * Valves 22, 23 and 24 are with Station Box #8
« Valves 25, 26 and 27 are with Station Box #9 * Valves 28, 28 and 30 are with Station Box #10

Sequence Setup:

1. Press the desired Sequence # box to display the numeric entry window.

2. Type the valve number per sequence in the Sequence #1, #2, #3, etc., press ENT to enter number.
3. Type a 0 to jump back to Sequence #1 for continuous auto operation.

4. Type a 31 into the desired sequence box to stop the auto operation.

For example in the graphic above, the automated operation will start at sequence #1- Valve 1, proceed
to Sequence #2 - Valve 2, continue to Sequence #3 - Valve 3, Sequence #4 - Valve 1 repeating the
sequence auto operation. If a 31 is typed into the Sequence #4 box, the auto operation will stop after the
bentonite volume is pumped into Valve 1, Valve 2 and Valve 3.

NOTICE On all ABIS software screens, if a device is green, this indicates that the device has
been properly hooked up and is online, ready to be used. If the device is gray, the device is offline,
unavailable for use until it is properly hooked up.
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Controls & Instruments - Tunnel Light Control Screen

TUNNEL LIGHT CONTROL SCREEN
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The Tunnel Light Control screen controls the operation of the remote work lights and the station box
tunnel lights (lower lights).

The lights can be controlled individually at each online station box light button (A) or all lights can be
controlled with the All Remote Lights On/Off button (B) and the All Lower Lights On/Off button (C).

Press Exit (D) to return to the Bentonite Control screen.

NOTICE On all ABIS software screens, if a device is green, this indicates that the device has
been properly hooked up and is online, ready to be used. If the device is gray, the device is offline,
unavailable for use until it is properly hooked up.
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Controls & Instruments - IJS Control Screen

IJS CONTROL SCREEN (OPTIONAL)

I
'_-nﬂ |

Edatsols § LI Badénd

equipped with a pressure transducer and a linear transducer.

Press the Station 1JS button (A) to activate the IJS station. The station pressure and cylinder extension
will be visible on the pressure meter (B) and the linear meter (C). Once the IJS is fully extended, press the
Station IJS button to deactivate the 1JS.

An IJS Pump PSI gauge (D) will display the IJS pump hydraulic pressure.

Press Exit (E) to return to the Bentonite Control screen.

NOTICE On all ABIS software screens, if a device is green, this indicates that the device has
been properly hooked up and is online, ready to be used. If the device is gray, the device is offline,

unavailable for use until it is properly hooked up.
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Controls & Instruments - IJS Setup Screen

IJS SETUP SCREEN (OPTIONAL)

1S Setup
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The IJS Setup screen enables/disables the IJS controls for each station and sets the hydraulic kick out
pressure at each online IJS station.

To adjust the IJS hydraulic pressure at which the output will turn off, simply press the Kick Out Pressure
button (A). A numeric entry window will appear. Type in the desired hydraulic pressure (B), then press
ENT (C) (enter).

To enable/disable the 1JS station, press the Station # box (F).

Press Exit button (G) to return to the Bentonite Control screen.

NOTICE On all ABIS software screens, if a device is green, this indicates that the device has
been properly hooked up and is online, ready to be used. If the device is gray, the device is offline,
unavailable for use until it is properly hooked up.
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Pre-Start Inspection

AWARNING Do not operate this equipment until you read, study, and understand this manual and

any other equipment manuals that may be used. 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 MSHA and

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 v" as a guide for your daily pre-start inspection.

1. Follow the MSHA (Mining Safety & Health Administration) and OSHA (Occupational Safety &
Health Administration) regulations.

2. Contractor is responsible for all personnel to wear proper protective equipment on the job site.
Replace equipment if defective.

3. Combustible, toxic and oxygen deficiency detectors MUST be in place, tested, and in proper
working condition.

. Inspect equipment for damage. Repair or replace as needed.

. Install the bentonite pump hoses to the ABIS system and automated injection valves.

4
5. Thoroughly clean equipment of mud and dirt.
6
7

. Attach all communication and power cables from ABIS control station to station boxes and
automated injection valves.

8. Set up the valve sequence for the automated bentonite injection.

9. Check tunnel lights for proper operation.

10. Check ABIS system operation. Repair or replace as needed.

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

12. Check for worn, loose, or damaged cable connections. Repair or replace as needed.

13. If operating in freezing weather, be sure to constantly circulate water/solution to prevent freezing.
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Operation

OPERATING GUIDELINES
AWARNING Do not operate this equipment until you read, study, and understand this manual and

your tunneling equipment instruction manuals before you operate and maintain this equipment. Failure to
do so, could result in severe personal injury or death.

1.

2
3
4.
5
6

~

10.

11

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.

Before operating, read and understand the Safety and Operation 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.

Be sure OSHA prescribed safety personal protective equipment is being worn by all personnel.

. Be sure the area is safe for operation. Keep work site clean and organized.

. NEVER operate equipment if it has been engulfed with water. Contact your Akkerman Aftermarket

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.
. Before operating, repair all equipment problems.

. Be sure the excavated launch and reception pits or shafts are properly shored or braced to prevent

slides or cave-ins.

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

. A fully trained and qualified signal person must direct the excavator or crane operator when lifting and

lowering equipment into the launch or reception pits.
Never walk or work under any part of the excavator or crane and suspended loads.
Lock out power at the source (generator) before servicing components.

In cold weather, constantly circulate solution systems to prevent freezing (refer to Cold Weather
Operation in this section).

Test the operation of the bentonite pump. Connect supply and return hoses to ABIS system.

Properly setup the ABIS system prior to operation.

Be sure the ABIS system is installed with the SD card and a backup battery.

Setup bentonite injection valve sequence prior to operation. Test the operation of each injection valve.
Test all controls and lights to be sure they operate properly.

If using the IJS controls, be sure the IJS system is properly connected to the ABIS system.

If this manual is lost, contact your Akkerman Aftermarket Support representative for a new manual or
download this manual from the Akkerman web site at www.akkerman.com.

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

OVERVIEW
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The Akkerman Bentonite Injection System (ABIS) is a volume based,
centrally controlled, automated bentonite injection system that will reduce
jacking forces during pipe jacking and microtunneling operation.

The ABIS system delivers total flow control at each automated bentonite
valve location using a touch screen (resistive) monitor. This monitor
regulates and displays the valve injection volume, valve flow volume,
pressure and injection sequence, I1JS extend, and each remote station
box tunnel lights and work lights.

This ABIS system is comprised of a Control Station housing the flow
meter and Monitor Touch Screen. It connects up to 10 Remote Station

Control Boxes, each links up to three automated injection ball valve Akkerman Bentonite
assemblies for precise bentonite injection at the valve location into the Injection System
pipe annulus. The remote station control boxes also allows the control (with Simulated Tunnel Pipe)

and monitoring of the intermediate jacking station functions and station
box tunnel lights.

Specifically, the system is a distributed control system with control stations located along the length of the
pipe. Each control station has electrical controls for bentonite injection valves that are ported through the
wall of the pipe and are placed along that area of the pipe. As the pipe length in the ground is increased,
new stations are added to the system to control the valves as additional pipe sections are added. The
system operator station has the ability to control the bentonite injection valves manually or automatically
based on how the operator wishes to operate the system. A specific volume of bentonite is dispensed to
each valve before advancing on to the next valve in automatic mode. Pressures and injection volumes are
data logged for future review.

The ABIS system is capable of being setup with an advancement alarm system to the MTBM control
container. The pipe automatic Bentonite injection lubrication system will send a signal to the MTBM
indicating advancement can continue. The system will supply the signal “on” to the MTBM when the
automatic valve sequence is enabled or when a valve is being manual controlled via the system interface.
If this signal from the system goes “off”, first the operator will be given an alarm notification. This alarm will
notify the operator that the pipe automatic Bentonite injection lubrication system is not actively supplying
lubrication to the pipe. Once the signal goes “off” it will also start a timer in the MTBM control system, after
15 minutes the MTBM operator will be reminded with another alarm and the event will be entered into the
log file. This periodic alarm is necessary for the period of time when the machine is boring in before the
system is installed into the pipe.

The standard ABIS configuration provides microtunneling and pipe jacking contractors with components
for a 2,000-linear foot tunnel, and the flexibility to suit a variety of project conditions.

This state-of-the-art bentonite injection system can be utilized as a standalone system for any tunneling,
pipe jacking or microtunneling application, and bentonite lubrication pumps regardless of equipment
manufacturer.
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Operation - Typical ABIS System Tunnel Layout With/Without IJS

TYPICAL ABIS SYSTEM TUNNEL LAYOUT WITH IJS
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Operation - Assembling The ABIS System

ASSEMBLING THE ABIS SYSTEM

MONITOR TO CONTROL STATION

1. Secure the monitor (A) to the control station (B)
or in the microtunneling container.

2. Connect cable (C) from flow meter to
BENTONITE FLOW METER cable connection
(D) on monitor.

3. Connect cable from circulation valve connection
(E) to BENTONITE CIRCULATION VALVE cable
connection (F) on monitor.

(Continued on next page)
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Operation - Assembling The ABIS System

4., Connect cable from bentonite pressure
transducer connection (A) to BENTONITE PSI
TRANS 300 connection (B) on monitor.

5. If an IJS station is used, the IJS PSI TRANS
10,000 cable connection (C) will be connected to
the IJS pressure transducer cable connection at
the IJS pump.

MONITOR TO REMOTE STATION CONTROL BOX 1

NOTICE When installing remote station

control boxes in the pipeline, station box 1 MUST be
located closest to the TBM/MTBM. As new pipe is
set, install additional boxes in numerical sequence for
ease of setting up valve sequence.

6. With the remote station control box mounted in
the pipeline, connect communication cable from
the STATION BOX COMM connection (D) on the
monitor to the COMM IN connection (E) on the
remote station control box.

7. Connect power cable from the STATION BOX 120
VAC OUT connection (F) on the monitor to the
120 VAC IN connection (G) on the remote station
control box.

(Continued on next page) @G
abis-050127 6-5 0218



Operation - Assembling The ABIS System

REMOTE STATION CONTROL BOX TO
AUTOMATED BENTONITE INJECTION VALVES

8. Connect cable from Valve A connection (A) on
the remote station control box to the automated
bentonite injection valve cable connection (B).

9. Connect cable from Bentonite PSI connection (C)
to bentonite pressure transducer connection on
the bentonite supply hose.

10. As additional pipe are added to the pipeline and
more automated bentonite injection valves are
installed, connect cable(s) to Valve B (D) and
Valve C (E) and the other end of the cable(s) to the
appropriate automated valve cable connection(s).

NOTICE The standard configuration

contains components (main monitor rack, flow
meter, ten station boxes, 30 bentonite valves,
power cables, communication cables, bentonite
valve cables, and bentonite transducer pressure
cables) for up to a 2,000 linear foot drive. The ABIS
system setup can include less than ten station
boxes in a 2,000 linear foot drive, but no more than
ten station boxes. IJS components and cables

are optional. Contact your Akkerman Aftermarket
Support representative for more information.

NOTICE If ground conditions cause water

or soil to flow back into the automated bentonite
injection valves, a pipe check valve must be
installed. Failure to do so may damage automated
injection valve.

(Continued on next page)
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Operation - Assembling The ABIS System
INSTALLING ADDITIONAL REMOTE STATION CONTROL BOXES IN PIPELINE
AWARNING BEFORE disconnecting 120V power cable, the power MUST be shut down.

11. Disconnect remote station #1 control box communication cable from COMM IN connection (A) and
install to the COMM IN connection (B) on the newly installed remote station 2 control box.

12. Disconnect the remote station #1 control box power cable 120VAC IN connection (C) and install to
120 VAC IN connection (D) on remote station 2 control box.

13. Install new communication cable from remote station 2 control box COMM OUT (E) to the remote
station 1 control box COMM IN connection (F).

14. Install new power cable from remote station 2 control box 120 VAC OUT connection (G) to the remote
station 1 control box 120 VAC IN connection (H).

15. Install cable connections from remote station control box to the automated bentonite injection valves
(refer to steps 8 through 10 above).

16. As additional remote station control boxes are installed in the pipeline, repeat installation process as
shown.

e Cable Connections From Monitor To Remote Station Control Box #1

| MTBM | 78 IN out |
L |

___I_c___

e Cable Connections From Monitor To Remote Station Control Box #1 & #2

r— — — r— — —
#
| TBM | N ouTE
| MTBM | I?-—
R
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Operation - Assembling The ABIS System

REMOTE STATION CONTROL BOX
TO IJS STATION

If IJS Stations are used:

17. Connect cable from IJS PSI TRANS 10,000
connection (A) on monitor to I1JS pressure
transducer cable connection at the IJS pump.

18. Connect cable from IJS PSI connection (B)
on remote station control box to IJS pressure
transducer cable connection at the IJS station.

19. Connect cable from IJS POSITION connection
(C) on remote station control box to IJS linear
transducer cable connection at the IJS station.

20. Connect cable from I[JS CONTROL VALVE
connection (D) on remote station control box to
IJS control valve connection at the 1JS station.

21. As additional IJS Stations are added, repeat
steps 17 through 20.
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Operation - Installing Bentonite Hoses

INSTALLING BENTONITE HOSES

1. Install bentonite return hose(s) from bentonite
pump to return connection(s) (A) on the control
station.

2. Install bentonite supply hose(s) from bentonite
pump to supply connection(s) (B) on the control
station.

3. Install bentonite supply hose to the Out Of Tunnel
connection (C) on the control station. Install
the other end of hose to the bentonite supply
tunnel hose. Connect hose from tee fitting from
bentonite supply tunnel hose to the automated
bentonite valves.

NOTICE If ground conditions cause

water or soil to flow back into the automated
bentonite injection valves, a pipe check valve
(D) must be installed in the tunnel bentonite
injection ports. Failure to do so may damage
automated injection valve.
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Operation - Setting Up The Valve Sequence

SETTING UP THE VALVE SEQUENCE

— . RS | | e i
o L L o
The Valve Sequence Setup screen arranges the EE [T T ?

automated order of the bentonite supply to the
bentonite injection valves in the tunnel.

When setting up the valve sequence, keep in mind, there can be up to three automated bentonite injection
valves connected to each station box (Valve A, Valve B and Valve C cable connections). Therefore when

setting up the valve sequence:

]
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* Valves 1 (to Box Valve A), 2 (to Box Valve B) and 3 (to Box Valve C) are assigned to Station Box #1
* Valves 4 (to Box Valve A), 5 (to Box Valve B) and 6 (to Box Valve C) are assigned to Station Box #2
* Valves 7 (to Box Valve A), 8 (to Box Valve B) and 9 (to Box Valve C) are assigned to Station Box #3
* Valves 10 (to Box Valve A), 11 (to Box Valve B) and 12 (to Box Valve C) are assigned to Station Box #4
* Valves 13 (to Box Valve A), 14 (to Box Valve B) and 15 (to Box Valve C) are assigned to Station Box #5
* Valves 16 (to Box Valve A), 17 (to Box Valve B) and 18 (to Box Valve C) are assigned to Station Box #6
* Valves 19 (to Box Valve A), 20 (to Box Valve B) and 21 (to Box Valve C) are assigned to Station Box #7
* Valves 22 (to Box Valve A), 23 (to Box Valve B) and 24 (to Box Valve C) are assigned to Station Box #8
* Valves 25 (to Box Valve A), 26 (to Box Valve B) and 27 (to Box Valve C) are assigned to Station Box #9
* Valves 28 (to Box Valve A), 28 (to Box Valve B) and 30 (to Box Valve C) are assigned to Station Box #10

Valve Sequence Setup:

1. Once ABIS is powered up, the Bentonite Control ' . i
Screen appears. Press Menu button (A). e B I T § poaL
s (Y 2 | son ull
—\A . :
o oN |y _zou fm— ‘

A“""f“.m || imcomn | | rossiuigw:
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2.

3.

Operation - Setting Up The Valve Sequence

The ABIS System Menu screen appears. Press
Valve Sequence Setup button (A).

The Valve Sequence Setup screen appears. The
screen shows 48 sequence boxes allowing for
multiple automated sequence options.

Setting Up Valve Sequence For Auto Operation

NOTICE This screen will setup the valve

sequence for auto operation. To actually activate
the auto valve sequence, click Exit (B) to return to
the Bentonite Control Screen, and click the Turn
Auto On button (refer to Using the Bentonite Control
Screen in this section).

4.

10.

Press the Sequence # 1 box (C) to display the
numeric entry window (D).

. Press the valve number on the numeric entry

window keypad, in this case 1 and press ENT
(E) to enter the number for sequence #1.

. Press the Sequence # 2 box (F) to display the

numeric entry window.

. Press the valve number, in this case 2 and press

ENT to enter the number for sequence #2.

. Continue adding the valve numbers per

sequence order.

. Type a 0 (G) in the desired sequence box to

jump back to Sequence #1 for continuous auto
operation. Type 31 in sequence box to stop auto
operation.

Once sequence setup is complete, click Exit to
return to the Bentonite Control Screen.

Example in the graphics above:
» the automated operation will start at sequence #1 - 1 Valve, proceed to Sequence #2 - 2 Valve, continue
to Sequence #3 - 3 Valve. Since Sequence #4 has a 0 Valve, the auto operation will return to Sequence
#1, which is 1 Valve and continue repeating the auto sequence.

« If a 31 is typed into the Sequence #4 box, the auto sequence operation will stop after the bentonite
volume is pumped into 1 Valve, then 2 Valve and ending at 3 Valve.

NOTICE The Minimum and Maximum values are factory set.
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Operation - Preparing The ABIS System For Operation

PREPARING THE ABIS SYSTEM FOR OPERATION

Before operating the ABIS system, complete the
following procedures:

1. Assemble the ABIS system (refer to Assembling
the ABIS System in this section).

2. Install bentonite hoses from the bentonite
pump to the ABIS system and bentonite tunnel
valves (refer to Installing Bentonite Hoses in this
section).

3. Plug in the ABIS system 120 VAC power cord to
120 VAC supply.

4. With the monitor on, setup the automated
sequence operation of the bentonite injection
valves (refer to Valve Sequence Setup in this
section).

5. Setup the station valve target bentonite volume
(A); the amount (gallons) of bentonite pumped
to each sequenced valve into the pipe annulus
when the automatic bentonite control is on. The
amount of bentonite is typically provided with the
engineering project data requirements.

* The target amount can be changed by simply
pressing the Gal button (A), updating the gallon
amount on the numeric entry window and press
ENT.

6. Check the bentonite pump for proper operation.
Check the bentonite pump flow and pressure (B)

on the Automated Bentonite Control screen.
(continued on next page)
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Operation - Preparing The ABIS System For Operation

7. Test the tunnel lights with the Tunnel Light
Control Screen (refer to the Using The Tunnel
Light Control Screen in this section).

8. (If needed) Setup the IJS station control to adjust
the desired cylinder extension pressure and
enable the IJS stations (refer to Setting Up The
IJS Stations in this section).

9. Test the IJS cylinder pressure and linear
transducer readings on the I1JS Control screen

10. If starting a new drive, clear logged data by
pressing the Clear Totals button (A) on the ABIS
System Menu Screen.

11. Check the ABIS System Menu screen to verify

the online station boxes (B) (green) and offline
station boxes (C) (gray).
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Operation - Operating The ABIS System

OPERATING THE ABIS SYSTEM

1. Prepare the ABIS system (refer to Preparing The
ABIS System For Operation in this section).

2. Be sure the Station Valve Target (A) volume
amount is properly set (refer to step 5 in
Preparing The ABIS System For Operation in this
section).

3. Start bentonite pump. Check the bentonite
pump flow and pressure (B) on the Automatic
Bentonite Control screen for proper connection
and operation.

4. With the bentonite pump properly connected and
operating, press Turn Auto On/Off button (C) to
the On (green) position.

NOTICE If manual operation is desired,

refer to Operating The ABIS System in Manual Mode
in this section.

5. The ABIS system will automatically pump the
station valve target bentonite volume (A) of
bentonite into the automated bentonite injection
valves based on the valve sequence setup.

If the valve sequence is setup for continuous
auto operation, the ABIS system will continue
pumping bentonite until the operator stops the
auto operation.

If the valve sequence is setup for stopping the
auto operation, the ABIS system will perform the
automated sequence once and then stop the
auto operation.

6. During auto operation, be sure to periodically
check the bentonite pump tank level. Do not
run pump dry. Doing so will cause damage to
components.

7. When adding new pipe and utilities, refer to
Adding New Pipe & Utilities in this section.

8. To stop pumping bentonite to injection valves,
press Turn Auto On/Off button (D) to the off
(gray) position.

9. Perform daily shutdown procedure (refer to Daily
Shutdown in this section).
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Operation - Operating The ABIS System In Manual Mode

OPERATING THE ABIS SYSTEM IN MANUAL MODE

To operate the ABIS system in manual mode:

1. Press the Turn Auto On/Off button (A) to the off
position. When the automatic bentonite control is
off, the header (B) will change from green to red
while the header Automatic Bentonite Control
text changes from On to Off.

2. Press the desired bentonite injection valve
button (C) for individual operation provided the
station box is online (D) (also displayed in green)
and the bentonite pump is in operation. The
selected valve button color will change from gray
to green indicating the valve is on.

IMPORTANT: In manual mode, bentonite will
continue to pump to the selected injection valve
until the valve is pressed to the off position. The
Station Valve Target (E) amount is irrelevant when
operating in manual mode.

3. Once a valve is pressed on for manual operation,
the selected valve icon (F) will indicate that the
valve is in operation. The volume dispensed
will be added to the valve total (G) and the total
accumulated gallons (H).

4. When complete, press the operating valve to the
off (gray) position.
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Operation - Controlling The Tunnel Lights

CONTROLLING THE TUNNEL LIGHTS

The remote work lights (A) and the tunnel lights (B)
can be controlled at the ABIS monitor on the Tunnel
Light Control screen.

When a station box is online, the remote work lights
and the tunnel lights (lower light) can be controlled
by pressing the desired light Remote light button (C)
and/or Lower Light (Tunnel Light) button (D) on or off.

If multiple station boxes are online, the remote work
lights and the tunnel lights (lower light) can all be

controlled by simply pressing All Remote Lights On/
Off button (E) and/or All Lower Lights On/Off button

(F).

I o B g i

Press Exit button (G) to return to the Automatic e
Bentonite Control screen. A
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Operation - Cold Weather Operation

COLD WEATHER OPERATION

Freezing temperatures during the tunneling process, creates the necessity to prepare the site and
equipment for the cold weather. Failure to do so will cause damage to components and supporting
equipment.

There are various methods of keeping equipment
from freezing:

* Tent working areas with a heating system when
possible.

* When working with water, the water needs to
be constantly circulated to prevent freezing.
Otherwise the equipment must be drained
and/or treated with a RV anti-freeze solution to
prevent freezing.

« If the bentonite pump will be shut off for a
considerable length of time and the
temperature is at or below freezing, the fluid
must be drained or treated with RV anti-freeze.

» Water tanks must be drained or treated with RV
anti-freeze.

* Drain hoses to prevent freezing and keep low
areas properly drained to prevent freezing
damage.

* For all equipment, use proper lubricant based
on ambient temperature to prevent damage.

» Use compressed air to purge a system of
water. Be sure the discharge valve is open
before doing so.

* Install heaters for hydraulic systems.

If systems were shut down for freezing weather, be
sure to start systems slowly and let them run for at
least five minutes to allow for warm up and in the
case of a pump, to displace any surface ice that may
have accumulated in the fluid before going back to
full operation mode.

Remember it is also critical to keep the work site
safe and employees comfortable during the freezing
weather. Good training, supervision, proper clothing
and limiting personal exposure to the weather is
essential for keeping personnel and equipment safe
on the job site.
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Operation - Adding New Pipe & Utilities

ADDING NEW PIPE & UTILITIES

Once the MTBM is advanced far enough, additional pipe and utilities (main cutter drive cable, head
power cable, booster pump cable, ethernet cable, tunnel light cable, slurry feed hose, slurry return hose,
ventilation lines, bentonite supply hose, high pressure jetting hose, and other utilities) must be added to

the existing pipeline, tunnel cables and hoses.

AWARNING Suspended loads may fall and

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

A DANGER Contact with severed electrical

cables, damaged cable connections, or dirt in the
cable connections WILL cause severe injury or
death.

Constantly inspect electrical cables during the
jacking process to prevent cutting or stretching of
any electrical cables.

1. Refer to your tunneling equipment manuals
for proper procedures on adding new pipe and
utilities.

2. On the Bentonite Control screen, press Turn Auto
On/Off button (A) to the off position.

3. Shut down the bentonite pump (refer to your
bentonite pump manual for proper shut down
procedures).

4., Shut down power to ABIS system.

5. Disconnect the ABIS communication cable and
120 VAC incoming power cable, and utilities
(electrical cable, hoses, etc.) between the jacking
frame and the tunneling machine/pipe.

NOTICE When disconnecting cable

connections to add a new pipe section to the tunnel,
operators must power down all electrical feeds to
the tunnel. Electrical cabling must be disconnected
first and slurry pipes last to prevent slurry water
from getting the cables wet. Refer to your tunneling
equipment manuals for procedures to disconnect
utilities and add new pipe.

Be sure all the cables and hose connections are

in a clean, dry location and out of the way of the

next pipe. When walking the tunnel with a cable,

always hold connection ends up so water is not

kicked up into the connection ends.
abis-050127
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Operation - Daily Shutdown

DAILY SHUTDOWN

Perform the following daily shut down procedures:

1. On the Automatic Bentonite Control screen,
press Turn Auto On/Off button (A) to the off
(gray) position.

2. Shut down the bentonite pump (refer to your
bentonite pump manual for proper shut down
procedures).

3. Shut down 120 VAC power to ABIS system.

4. If the ABIS must be removed for security,
moisture or other reasons:

« carefully remove cables and hoses from the
system.

» collect the cables and hoses, and place them in
a safe location where they will not be damaged
or subjected to moisture.

« carefully remove the ABIS system control
station and monitor. Store in a secure location
and if possible, in a climate controlled
environment.

5. If freezing weather is present, refer to Cold
Weather Operation in this section.
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Operation - Data Logging

DATA LOGGING

The ABIS system automatically generates daily data logging files for various ABIS operations and alarms.
The data logging files show the ABIS system operations with the date and time of the following: total
gallons delivered at each valve, total accumulated delivered gallons of all valves, bentonite pressure at
each remote station control box, and the IJS pressure and position at each 1JS station pressure and linear
transducers. For logged alarms, refer to System Message Notifications in this section.

.. o —
! )

To view or print out the data logging information:

1. Carefully remove the SD card from the monitor
memory card slot (A).

2. Install a card reader (B) into a computer.

3. Insert the SD card (C) into the card reader.

O - i —
..... ]
4. A new drive will appear on the screen of your '.'-;;_-;_-,__
computer. This is the SD card you just installed. ey,
5. Navigate to the SD card drive and double click £ e
Log folder (D). o)
6. Open a spreadsheet program such as Microsoft® :
Excel®.
B
R o R T :
7. Open the desired .txt data file (do not open the =t L e .
Jog files): .. S
« Data Log_Station1-5_Totals_datecode.txt - oo oo

* Data Log_Station6-10_Totals_datecode.txt
» Data Log_Bentonite_Pressures_datecode.ixt g it

+ Data Log_IJS_1-5_Info_datecode.txt e o :
» Data Log_IJS_6-10_Info_datecode.txt 2 e

NOTICE When navigating to files, you may

have to select All Files to display the .txt data files.

(continued on next page)
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Operation - Data Logging

8. After selecting a .txt data file, the text import wizard
(Microsoft Excel) window (A) will appear.

9. In the text import wizard window, be sure to
select the Delimited file type (A). The delimited
file type will import the information from a text file
and split up the various pieces of information into
separate columns and name each column with an
appropriate header.

10. Click Finish button (B).

11. The data file appears in column format. Reformat
the columns as needed for your report.

12. Repeat steps 5 through 11 with the other data
logging files.

13. Once completed, eject the SD card and remove
the card reader from the computer.

14. Carefully reinstall the SD card into the memory
card slot in the monitor.

15. Close card cover door.

16. Close and secure monitor cover.

17. The logged data files are created daily. Therefore
when reinstalling the SD card, any additional data
logged will be added to the existing data files
per day. When starting a new day, the new data
files will be created in the Log folder with files
containing accumulated volume totals carrying
over from the previous day to the new day.

If at anytime the logged data should be reset, press
the Clear Totals button (C) on the ABIS System
Menu screen. To confirm the clearing of the logged
totals, press the Yes button (D). The existing file
totals are reset to zero.

Clearing totals is typically performed prior to each
job launch.

NOTICE Be sure to periodically backup

data files (refer to 14. Backup Data Logging
Information in section 9, Periodic Maintenance
section).
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Operation - System Message Notifications

SYSTEM MESSAGE NOTIFICATIONS

System message notifications will be displayed as
they occur.

Initially a notification window (A) will appear
alerting that the operator must acknowledge the
notification before being able to proceed with the
operation of the ABIS system.

The system notification will periodically reappear
in the top banner (B) of the ABIS system monitor
screen. Once the notification has been resolved,
the notification will no longer appear in the top
banner.

NOTICE The system message notifications

are logged in the Alarm_datecode.txt (C) file in the
Log folder on the SD card.

ABIS System Message Notifications:
* Detecting SD1 for logging data.....

- This message occurs when the SD card is either
not installed in the computer or the card is not
recognized. A SD card must be installed into
system to capture any logged data. Press Ignore
button (D) to clear notification. Be sure to install
SD card before continuing ABIS operation.

L(*21{%-308 A SD Card Present or No SD T YT T P T BPTOR T SR
Card messages (E) appear on the Bentonite i L KPS RPTH 2 T

Control Screen when the SD card is/is not
installed.

* SD1 is Write Protected

This message occurs when the SD card is
locked or write protected. Press OK button (F)
to clear notification. Be sure to remove SD card
and unlock the card and reinstall card before
continuing ABIS operation.

NOTICE A Low/No Battery message

(G) appears on the Bentonite Control Screen
when the backup battery power is low or the
battery is not installed.
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Operation - Connecting ABIS System To Akkerman Microtunneling Control Container

CONNECTING ABIS SYSTEM TO AKKERMAN MICRO. CONTROL CONTAINER

1. Connect ethernet cable from ABIS monitor HMI
Ethernet connection (A) to bulkhead connection
on control container. This connection allows the
control container operator to view and create
ABIS data reports from the control container
console.

NOTICE Connect ethernet cable from

ABIS monitor MTBM Ethernet IN connection (B)
to Boring Head Ethernet connection on the control
container bulkhead. This connection combines the
ABIS and MTBM tunnel ethernet so there is only
one ethernet cable in the tunnel.

NOTICE To connect to other

manufacturer’s equipment, contact your Akkerman
Aftermarket Support representative.

2. Use the Report Generator program in the control
container to select the ABIS data variables
for your report. Save, view and/or print your
ABIS data from the program. Refer to Using
The Report Generator in your Akkerman
Microtunneling System Operator’s Manual.
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Obperation - Setting Up The IJS Stations

SETTING UP THE IJS STATIONS (IF EQUIPPED)
®

The IJS Setup screen sets the hydraulic pressure at
each online IJS station.

To adjust the 1JS hydraulic pressure:

1. Press the Kick Out Pressure button (A). A numeric
entry window (B) will appear.

2. Type in the desired hydraulic pressure using the
numeric keypad (C), then press ENT (D) (enter).

3. To enable/disable the IJS station, press the desired
Station # box (E). The desired station # box must
be enabled on this setup screen to provide power
to the 1JS cylinder control at the 1JS station.

5. Press Exit button (F) to return to the Bentonite
Control screen.

NOTICE The Minimum and Maximum

hydraulic pressure values are factory set.
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Operation - Operating The IJS Stations With The ABIS System

OPERATING THE IJS STATIONS WITH THE ABIS SYSTEM

The IJS stations can be controlled with the ABIS
system when the IJS station is connected to a remote
station control box in the tunnel (refer to Assembling
The ABIS System - Remote Station Control Box To
IJS Station in this section).

1. Prior to operating the I1JS stations, the I1JS station
kick out pressure must be set and each station
must be individually enabled. Refer to Setting Up
The IJS Stations in this section.

2. On the IJS Control screen, press the desired
Station # 1JS On/Off button (A) to the On position
to activate the IJS station cylinders. If the IJS
station was not enabled in the 1JS setup screen,
the cylinders will not function.

3. While the 1JS station cylinders are extending, the
station pressure and cylinder extension will be
visible on the hydraulic pressure meter (B) and
the linear (distance in inches) meter (C). Once the
IJS is fully extended, press the Station 1JS On/Off
button (A) to the Off position.

L1938 The 1JS Pump PSI gauge (D) will display the 1JS pump hydraulic pressure.

4. Repeat IJS operation for all IJS stations.

T

Intermediate Jacking Station Sequence

TBM

NOTICE Keep in mind when using the Intermediate Jacking Stations, you are mining
with 1JS1, closing IJS1 with 1JS2, closing 1JS2 with 1JS3, closing IJS3 with 1JS4, closing 1JS4 with
jacking frame main rams.

5. Press Exit button (E) to return to the Bentonite e R L A T T T T
Control screen. i8O8 i, _[ON Pl SO porote_ 008
I--l-muF: 0 AL nl-JlﬂJ’.ﬂ O GAL Frvae, “H CLS 'H'ﬂ“P! 0 GaL

Tem Ty ET R T
] =

-IHMJH Blll‘li 'I"-'lmi-h' o GaL

oo oo ]
BT [[mom [
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Operation

NOTES
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Transporting

TRANSPORTING GUIDELINES

1.

2.

Know the local, state, and federal transportation regulations.

Obtain required permits for transporting.

. Remove any obstacles from the trailer floor.
. Clean debris from equipment.

. Clean bentonite/lubricant from:

* hoses

* supply and return lines

* manifolds

* bentonite injection valves

. BEFORE lifting equipment, the equipment lifting eyes and sling must be inspected for damage

before lifting.

. Load and unload on level ground.

. Securely fasten the ABIS control station to trailer floor. If transporting ABIS control station with

monitor installed, be sure monitor is securely fastened to the control station.
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Transporting

NOTES
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Lubricants

Use of inferior lubricants will affect the efficient performance of your tunneling equipment. Always use high
quality lubricants.
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Lubricants

NOTES
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Periodic Maintenance

AWARNING Review the Safety section in this manual and your tunneling equipment manual before

performing maintenance. Failure to do so, could cause severe injury or death.

LOCKOUT POWER BEFORE SERVICING

AWARNING Severe personal injury or death *

can result from unexpected power pack start-up or

machine movement. ‘
LOCKOUT power before attempting to make

repairs or adjustments to this equipment, unless

otherwise indicated. Proper lockout will prevent

accidents and save lives. Performing the lockout

will also prevent the equipment from moving or
operating unexpectedly.

AVOID PINCH POINTS

AWARNING 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.

WELDING
UNAUTHORIZED WELDING

AWARNING Unauthorized welding can cause
structural failure and computer system damage.

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

WELDING ON STRUCTURE

NOTICE Welding on structure will

damage the structure and other computer system
components.

Contact your Akkerman Aftermarket Support
representative BEFORE welding for approval and
proper welding procedures. Failure to receive
authorized welding, will void the warranty and
cause damage to electrical components.
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Periodic Maintenance - Maintenance Charts - Prior To Each Job Launch

MAINTENANCE CHARTS
NOTICE Use the item number in the chart to refer to the detailed maintenance procedures later

in this section.

PRIOR TO EACH JOB LAUNCH

ITEM | COMPONENT SERVICE REFERENCE
1. | Structure Inspect
2. |Lift Eye Inspect If damaged, repair or replace with new.
*3. [Cables & Hoses Inspect & Clean Replace if damaged. Connections: securely fastened.
4. | ABIS Computer Check Operation
5. | Backup Battery Install CR2354 Battery
6. |SD Card Install For data logging.
7. |Lights Check Operation
8. | Injection Valves Inspect & Clean
* Not Shown
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Periodic Maintenance - Maintenance Charts - Daily Or Every 10 Hours Of Operation

NOTICE Use the item number in the chart to refer to the detailed maintenance procedures later
in this section.

13

)%t

12

DAILY OR EVERY 10 HOURS OF OPERATION

ITEM [ COMPONENT SERVICE REFERENCE
9. | Monitor Screen Clean Display
*10. |[Cables Inspect & Clean Keep dry & clean. Repair or replace as needed.
*11. |Decals Inspect If damaged, replace with new.
12. | ABIS System Flush & Drain In freezing weather.
13. [ Control Data Backup Database
* Not Shown
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Periodic Maintenance - Maintenance Charts - Completion Of Each Drive - Yearly

NOTICE Use the item number in the chart to refer to the detailed maintenance procedures later
in this section.

h'ﬂ\@ 17,19

\
|

COMPLETION OF EACH DRIVE

ITEM [ COMPONENT SERVICE REFERENCE
14. |[Lift Eye Inspect If damaged, repair or replace with new.
*15. | Cables & Hoses Inspect & Clean
16. [ABIS System Flush & Drain
17. |SD Card Remove & Backup
18. [Injection Valves Clean
* Not Shown
ANNUALLY
ITEM [ COMPONENT SERVICE REFERENCE
19. |Backup Battery Replace With New | CR2354 Battery
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Periodic Maintenance - Maintenance Procedures - Prior To Each Job Launch

PRIOR TO EACH JOB LAUNCH

1. INSPECT STRUCTURE

Check ABIS structure for cracks, wear or other
damage.

If damaged, repair as needed prior to operation.

2. INSPECT LIFT EYE

Before lifting ABIS system, check lift eye (A) for
damage. A worn or damaged lift eye MUST be
replaced before lifting the ABIS system.

3. INSPECT CABLES & HOSES

1. Inspect hoses and cables for cracking, fraying,
wear or damage. Repair or replace as needed.

2. Be sure cables and hoses are securely fastened
to connections.

NOTICE Keep cables clear of debris,

water and fluids. Before connecting power cables,
clean all connections with a non oil-based electric
contact cleaner. Do not use electric contact grease
since it tends to collect dust and dirt.
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Periodic Maintenance - Maintenance Procedures - Prior To Each Job Launch

4. CHECK COMPUTER OPERATION

B LA Ty
TifG

Once the 120V power cable is installed and the [T T T e S LT
120V power is energized, the ABIS computer il LTSS Rallid B fald o RN Sl T
system will automatically start up. 2k e Ml ™ WY Mandadid o TN S e L0

1. With the Automatic Bentonite Control screen
active, press an online valve (A) to check to see
if:

* the circulation valve on the control station is
operational
* the selected injection valve is operational

If valves do not operate, troubleshooting will be

required before operating. P EEEE——
| [ Valve Sequi
2. Navigate to the Valve Sequence Setup screen. —
Check to be sure the valves on the online since it B Senicren i
remote station boxes are shown in the sequence _—
boxes on the setup screen. S Vi Ul VAL
i W 1 Bt s i 81 I
3. Navigate to the IJS Setup screen (if used). - .....n.n-:l-
Press IJS Setup. Check to be sure the online -t || == |E
IJS stations are shown as online (green) on the g
setup screen. = ...I-L-... _

5. INSTALL ABIS SYSTEM BACKUP BATTERY
Install ABIS system backup battery to ensure that
any data collected will not be lost during power
disruption.

1. Shut off the 120V power to the ABIS system.

2. Open monitor front cover.

3. On the PLC unit (A), locate battery door (B).

4. Press the retaining clip (C) on the battery door
(B) and swing the door open.

5. Install a new CR2354 battery (D) into the
coin-type slot with the +, or flat side out.

6. Close the battery door so that it locks securely.

7. Make a note of the date the battery was
installed. The battery backup is now available.

8. Close and secure the monitor cover.

NOTICE A Low/No Battery message

appears on the Bentonite Control Screen when the
backup battery power is low or the battery is not
installed.

g!!;’jgif}élﬂ:ﬂ:ﬂﬂ:ﬂ
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Periodic Maintenance - Maintenance Procedures - Prior To Each Job Launch

6. INSTALL SD CARD

Install SD card into computer to save the data
logging information.

1. Shut off 120V power to the ABIS system.
2. Open monitor front cover.

3. Press memory card cover door (A) to open.

N

. Swing door open and orient card as shown on
housing and push SD card into slot until it clicks
into place.

» SD Card Requirement:
- 8D card: 2 GB max.
- SDHC card: 32 GB max.

NOTICE Before installing SD card, be

sure the tiny switch on the side of the card is to the
unlock position. A locked card prevents any data
from being recorded or erased.

NOTICE Do not touch the gold contacts

on the back of the SD card. Finger oils and
moisture can corrode the contacts or leave a film
that will not conduct properly. Store SD card in a
protective case when not in use.

5. Close card cover door.

6. Close and secure monitor cover.

Yﬂ!..rp;:.llﬂﬁﬂ..
=T ST
e DBAL
7. When the SD card is installed and the ABIS T T
system powered up, the SD Card Present oo B J o SN Jovmichel son becrede, 3%
message (B) will appear on the Bentonite ccthel_pos fpesuonbe o8 'H Bo b oy, B850
Control screen. ki el o s i L d Sl oo ey on
L] lr: " ,o;-vr:.-'ll"|'l=:h1‘I
£ !J.ﬁl V £ ""l'.'-\.llly
R i_*' I:n"-j&' 2 GAL

B v e | [roves| [§
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Periodic Maintenance - Maintenance Procedures - Prior To Each Job Launch

7. CHECK LIGHT OPERATION
Check tunnel and working lights as follows:

1. With power on to ABIS system and at least one
remote station box connected to the monitor
connections on the control station, navigate to the
Tunnel Lights screen.

2. Check tunnel lights (A) by pressing the Station #
Lower Light button (B) on each online station box.

3. In addition, check the tunnel lights with the All
Lower Lights On/Off button (C).

4. Check working lights (D) by pressing the Station
# Remote Light button (E) on each online station
box.

5. In addition, check the working lights with the All
Remote Lights On/Off button (F).

6. If any of the lights fail to function properly, check
all cable connections from control station to
remote station boxes.

7. Check light cables for wear or damage. If cables
show signs of wear or damage, repair or replace.

8. Press Exit button (G) to return to the Automatic
Bentonite Control screen.

Remote Work Light
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8. INSPECT & CLEAN INJECTION VALVES
* Inspect injection valve (A) operation by:

1.

. On an online station box, press Valve # On/

. Repeat for each online injection valve. Repair or

Periodic Maintenance - Maintenance Procedures - Prior To Each Job Launch

With power on to ABIS system and at least one
remote station box connected to the monitor
connections on the control station and at least
one automated injection valve connected to the
remote station box, navigate to the Automated
Bentonite Control screen.

Off button (B) and inspect the operation of the
injection valve.

replace as needed.

* Clean injection valve full port ball valve (C):

4. If there is any debris in ball valve, flush and cycle

5. Repeat the flush and cycle procedure until all

6. After cleaning valve, recheck valve for proper

valve to remove debris. =~ aild; WL Bl

debris is removed from valve. E
a4

operation. If needed, repair or replace injection
valve before using ABIS system.
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Periodic Maintenance - Maintenance Procedures - Daily Or Every 10 Hours Of Operation

DAILY OR EVERY 10 HOURS OF OPERATION

9. CLEAN MONITOR DISPLAY SCREEN

The display screen (A) should be cleaned
periodically by wiping the screen with a lint free
damp cloth using a mild soap solution. Dry the
surface when finished with a lint free cloth.

DO NOT clean with ammonia based products.
Doing so will damage the face of the display screen.

NOTICE To help with the longevity and

to prevent damage to the display screen, avoid
touching the screen with sharp objects, striking
the screen with a hard object, the use of abrasives
near the screen, or using excessive force when
pressing the touch screen.

10. INSPECT CABLES & HOSES

1. Inspect hoses and cables for cracking, fraying,
wear or damage. Repair or replace as needed.

2. Be sure cables and hoses are securely fastened
to connections.

NOTICE Keep cables clear of debris,

water and fluids. Before connecting power cables,
clean all connections with a non oil-based electric
contact cleaner. Do not use electric contact grease
since it tends to collect dust and dirt.

11. INSPECT DECALS
Inspect ALL decals to be sure they are clean and legible.

Use soft cloth, water and a mild soap to clean the
decals if they are too dirty to read. DO NOT clean
decals with solvent. Solvent will damage decals.
Replace decals immediately if they are damaged,
missing or hard to read.

Before applying a new decal, be sure the surface is
clean and dry.
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Periodic Maintenance - Maintenance Procedures - Daily Or Every 10 Hours Of Operation

12. OPERATING ABIS SYSTEM IN FREEZING
WEATHER

Freezing temperatures during the tunneling process,
creates the necessity to prepare the site and
equipment for the cold weather. Failure to do so

will cause damage to components and supporting
equipment. Refer to Cold Weather Operation in
section 6, Operation.

13. BACKUP DATA LOGGING INFORMATION

Even though today’s memory cards are extremely
reliable, they can become unusable due to age, wear,
corrupted files, electrostatic discharge and physical
damage. Touching the contacts on the back of the
card can also cause the card to fail.

Therefore, it is recommended to periodically backup
the data logging file(s) on the SD card

1. Carefully remove the SD card from the monitor
memory card slot (A).

2. Install a card reader (B) into a computer.
3. Insert the SD card (C) into the card reader.

4. A new drive will appear on the screen of your
computer. This is the SD card you just installed

5. Copy the data logging file on the SD card.
6. Create a Data Logging Backup folder on your
computer hard drive and paste the data logging file

in this newly created folder.

7. Eject the SD card and remove the card reader from
the computer.

8. Carefully reinstall the SD card into the memory
card slot in the monitor.

9. Close card cover door.

10. Close and secure monitor cover.
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Periodic Maintenance - Maintenance Procedures - Completion Of Each Drive

COMPLETION OF EACH DRIVE

14. INSPECT LIFT EYE

Before lifting ABIS system, check lift eye (A) for
damage. A worn or damaged lift eye MUST be
replaced before lifting the ABIS system.

15. INSPECT CABLES & HOSES

1. Inspect hoses and cables for cracking, fraying,
wear or damage. Repair or replace as needed.

2. Be sure cables and hoses are securely fastened
to connections.

NOTICE Keep cables clear of debris,

water and fluids. Before connecting power cables,
clean all connections with a non oil-based electric
contact cleaner. Do not use electric contact grease
since it tends to collect dust and dirt.

16. FLUSH & DRAIN ABIS SYSTEM

After the completion of each drive, the ABIS
system must be drained and flushed.

1. Remove supply and return hoses from ABIS
system. Flush and drain hoses.

2. Flush system until no sediment is visible.

3. Be sure to completely drain all lines including
supply and return manifolds.

4. Use compressed air to purge any residual water
left in system. Be sure circulation valve is open
before doing so.

5. Cap all supply and return connections.
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Periodic Maintenance - Maintenance Procedures - Completion Of Each Drive

17. REMOVE SD CARD & BACKUP DATA
LOGGING INFORMATION

1. Carefully remove the SD card from the monitor
memory card slot (A).

2. Close card cover door.

3. Close and secure monitor cover.

4. Install a card reader (B) into a computer.
5. Insert the SD card (C) into the card reader.

6. A new drive will appear on the screen of your
computer. This is the SD card you just installed

7. Copy the data logging file on the SD card.
8. Create a Data Logging Backup folder on your

computer hard drive and paste the data logging
file in this newly created folder.

9. Eject the SD card and remove the card reader
from the computer.

10. Carefully place the SD card in a protective case
and store it in a safe location.
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Periodic Maintenance - Maintenance Procedures - Completion Of Each Drive
18. CLEAN INJECTION VALVES
* Clean injection valve full port ball valve (A):

1. If there is any debris in ball valve, flush and cycle
valve to remove debris.

2. Repeat the flush and cycle procedure until all
debris is removed from valve.

3. After cleaning valve, recheck valve for proper
operation. If needed, repair or replace injection
valve before using ABIS system.
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Periodic Maintenance - Maintenance Procedures - Annually

ANNUALLY

19. REPLACE ABIS SYSTEM BACKUP BATTERY
Replace ABIS system backup battery every year to
ensure that any data collected will not be lost during
power disruption.

1. Shut off the 120V power to the ABIS system.

2. Open monitor front cover.

3. On the PLC unit (A), locate battery door (B).

4. Press the retaining clip (C) on the battery door
(B) and swing the door open.

5. Remove old battery and install a new CR2354
battery (D) into the coin-type slot with the +, or
flat side out.

6. Close the battery door so that it locks securely.

7. Make a note of the date the battery was installed.
The battery backup is now available.

8. Close and secure the monitor cover.
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Periodic Maintenance

NOTES
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Storage

PREPARING FOR STORAGE

1. Repair worn or damaged parts.

2. Wash all equipment thoroughly.

3. Flush and drain ABIS system to prevent damage from freezing weather.

4. Remove ABIS monitor from control station and if possible, store in a climate controlled environment.
5. Thoroughly clean automatic bentonite injection valves.

6. Remove backup battery and store in a climate controlled environment.

7. Repaint equipment where necessary.

8. Store equipment in a clean, dry, ventilated location.

REMOVING FROM STORAGE

1. Clean equipment thoroughly.

2. Check to make sure all decals are clean and readable.

3. Check condition of wires and cables. Repair or replace as necessary.

4. Replace backup battery and SD card (if removed) into ABIS monitor.

5. Check condition of all hoses and connections. Tighten, repair or replace with new as needed.

6. Review this Operation Manual.
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Storage

NOTES
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Troubleshooting

ABIS SYSTEM

Problem

ABIS system does not operate.

Bentonite pump is operating
but flow reading is O.

Bentonite pump is properly
connected to monitor but
no pressure is visible.

Too much or not enough bentonite
pump pressure.

The automated injection valves
not operating continuously.

Too much or not enough
bentonite is being pumped
into tunnel valves.

Tunnel or working lights are
not operating.

Manual valve operation not
working.

There are no data logging files.

The data logging files are
unintentionally reset to zero.

abis-050127

Cause
Power cable is not installed.

Power cable to remote station box
is not installed.

Communication cable from monitor

to remote station box is not connected.

Bentonite pump tank is empty.

Flow meter cable is not connected
to flow meter connection on monitor.
Flow meter failure.

Bentonite pump is shut down.

The Bent PSI cable connection to
monitor is not installed.

Circulation (unloader) valve failure.

The valve sequence is setup to
stop operation at the end of the
initial sequence.

Automated injection valve failure.
Automated valve is plugged.

Control relay failure.

The Station Valve Target volume
is not properly set.

The lights are not turned on.

Selected light(s) are offline.

Cables not properly connected.

Selected valve is offline.

SD card is not installed.
SD card is locked (write-protected).

Power is shutdown and the backup

battery is not installed or battery
is dead.
11-1

Solution

Plug in power cable to 120 VAC.
Install power cable from monitor
to remote station box.

Install communication cable.

Fill tank.

Connect flow meter cable to
Bent. Flow Meter connection

on monitor.

Repair or replace flow meter.
Start up bentonite pump.

Install pressure transducer
cable to Bent. PSI Trans 300

on monitor.

Inspect and replace or repair
circulation valve.

To automate sequence, be
sure the ending sequence box
has a “0” not “31” in the box.

Check valve operation. Replace
or repair.

Inspect and clean automated
valve(s).

Replace control relay.
Increase or decrease the
Station Valve Target volume
as needed.

Turn tunnel or working lights on.

Selected light(s) station box
must be online.

Install cable connections.

Selected valve station box must
be online to operate.

Install SD card.
Unlock SD card.

Install backup battery.
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Troubleshooting - Automated Injection Valves - Intermediate Jacking Stations

AUTOMATED INJECTION VALVES

Problem
Automated valve will not rotate

or operate.

Automated valve ball/seat
leaking.

Cause

Valve packed with debris.
Actuator has failed.
Valve not fully closed.
Debris trapped in valve.

Seat or ball damaged.

Solution

Cycle & flush to remove debris.
Repair or replace actuator.
Close the valve.

Cycle & flush to remove debris.

Repair or replace as needed.

INTERMEDIATE JACKING STATIONS

Problem

IJS stations are not operating.

Too much or not enough IJS
hydraulic pressure.

No IJS hydraulic pressure.

IJS not displaying cylinder
extension measurement

abis-050127

Cause

Station 1JS disabled.

IJS control valve connection on
remote station box is not connected
to the control valve connection at 1JS

Incorrect kick out pressure.

Faulty IJS pump.

Cable not connected from

IJS PSI TRANS 10,000 on monitor

to IJS pressure transducer connection
at 1JS pump.

Remote station control box 1JS PSI
cable not connected to pressure
transducer at the 1JS station.

Faulty IJS pump.

Cable not connected from IJS Position

on remote station control box to linear
transducer at |JS not connected.

11-2

Solution

Enable the IJS station using
the IJS Setup screen.

Connect IJS control valve cable
from remote station box to
IJS control valve.

Set the proper kick out pressure
in the I1JS Setup screen.

Repair or replace 1JS pump.

Install cable from monitor to
IJS pump connections.

Repair or replace 1JS pump.
Install cable from IJS Position

to I1JS linear transducer
connections.
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Troubleshooting - Electrical Schematic - ABIS Monitor (SN FA15350F-01)

ELECTRICAL SCHEMATIC - ABIS MONITOR (SN FA15350F-01)

CONNECTOR _———— - ——
P0054-425
—u

100 \\r/ M
120 WAC FEUTRAL
100 FOOT CABLE m
WITH FLYING L .- LA
1o -
€——120 Va0 PovER = NP
- 1 T
0 um—_l_ w o 104 HMI | d d O 00
P0260-252
CONNECTOR e [ *
103 P0251-81 i 120 1o LI |
€120 Vic PoyER o1 aom
(caeem) 16 AMP GFOL
o PO310-T80M |
lu/m | pozsi-ast
CONNECTOR | MWWT.'_WW_ F—— " |i2omc 10 2amc
105 P0251-814 ; CABLE  [|**"
P0251-823
. €——conmcaTion 1 H 1,,:2 ¥ (
06 -
o L4 oo oo 00O
—H_T— | [
m
jud CONNECTOR P ETRRNEE] COLOR__ Posivamn posig ant EI
P0310~472
P0251-813 i 7'l
FOR NTEX ETHERNET A_ary
8 i — 0D ONON0  0OnN0 @oo0
ICATION
s b o 0000000000000 000000H
i N R R EEERER R
109 1
\
P0261-680 300 PSI  GONNECTOR TOIST VIS 20 TORNS PR
TRANSDUCER, 1/4 NPT  p0054-574 o VSTt 20 s st
1o BENTONITE PRESSURE ——
|. N4
/|4
w I | PINOUT FOR P0054-574 CONNECTORS
PIN 1: BROWN - +24VDC
— PIN 2: WHITE - SIGNAL
112 P0251-878 10,000 PSI PIN 3: BLUE - NC
TRANSDUCER, #4 ORB CONNECTOR| PIN 4: BLACK- NC
1JS HYD PRESSURE ~ P0054-674 e
w T
|| II]I]I]I]I]II]I]II]I]IJII]I]II]I]II]I]I]IJII]
” | P0054-540 E= =g == =g =3 =
115 | LA
P0250-260 | 14
BENTONITE FLOW METER I_
4
uer———"————] J—
) - YELLOW CONNECTOR, —l
| GND - GREEN P0052-337
1 -
| s s
I | CABLE CABLE E rE"
18 _ PO054-080 P0054-345 m o AB CONTROL RELAY
| % [y P0251-808 - Relay
—_——— m 8 P0251-810 - Socket
z [a 2 At RELAY
19 o |©
s
| 07 A
1"
A
| o I Power Resistor
120 ) 5 Ohm - 50 Watt
I_ - 4 A PO250-279
71 A COTROTRELRY ©-HHT-o
121 P0251-808 - Relay
| P0251-810 - Socket
r | 12 A
122 | CONNECTOR 1°1 ] RELAY
| P0054-0738 6%
4
123 | CABLE de L5 ~ 1 a2
| P0054-105A
| VAC VOO YO
I /CONNECTOR
——————— " Ppo0s4-073A L

PINOUT FOR P0054-073B CONNECTORS

PIN 1: WHITE - Neutral

PIN 2: RED - Opened Sw
PIN 3: GREEN - Close
PIN 4: ORANGE - Closed Sw

PIN 5: BLACK - Open

abis-050127-a15302_revA.2
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Troubleshooting - Electrical Schematic - ABIS Monitor (SN FA15350F-02 & After)

ELECTRICAL SCHEMATIC - ABIS MONITOR (SN FA15350F-02 & AFTER)

CONNECTOR
P0054-42

P A————

120 Y40 NETRAL

100 FOOT GABLE L
VITH FLYING - 130 140 LI

m €120 80 PoVER TN

102 e " M oamm |
I P0250-252

CONNECTO I

[ IKe)

Ve 0 vde

T [
d 6o

103 P0251-815, 10 1A LI

o
€ 120 VA0 POFER OUT

o
e 15 AP crCT
" PO261-4954 I
10
/e Puzst-291

CONNECTORI DAETERIET] COLOR__ = — e L O
105 P0251-814 & 2 e

€ OUNIOATION TN I :ig
" iz i % 00 000
L1 I/ _L%'I TG 1
mESISTOR
107 CONNECTOR BTHERNET] COLOR o478 e m
P0O310-472
P0251-813 3 A
108
€ oomnTCATION UT!
EEEF P EECIE R EEE R

109 [}

P0251-680 300 PSI  CONNECTOR| WIST JIRES 0 TURNS PER

TRANSDUCER, 1/4 NPT P0052-574 ot AT WiES ) s vt )

1y BENTONITE PRESSURE ——h
) | | Y CABLE 2 PINOUT FOR P0054-574 CONNECTORS n T
T P0054-540

L= PIN 1: BROWN - +24VDC

_— PIN 2: WHITE - SIGNAL
112 P0251-678 10,000 PSI PIN 3: BLUE - NC
TRANSDUCER, #4 ORB CONNECTOR| 'PIN 4: BLACK - NC
1JS HYD PRESSURE ~ P0054-574 TR B
113 I— .
| Illllll:ll:llllllllllll:ll:lllllllllllll !

o G =

L= |
115 I A

P0250-260 I 1 y ™
BENTONITE FLOW METER |

CONTROL RELAY
P0251-836 - Socket

Pogb1 630 128 v st
251859 T0Vindalr o1 @ RELAY

%

Q3N3dO IATVA
a3soT1o INTVA

° ;  —

© ] Power Resistor
14 5 Ohm - 50 Watt
A2
cONTR(JL RELAV oS-
P0251 337 RAI:X
P0251~889 120 vindicator 54
122 CONNECTOR 1 IL RELAY
| P0054-073B,
123 | " 2 9
| vyvy
m oo VDO
124 L / CONNECTOR ’
- - - - - P0054-073A l I

PINOUT FOR P0054-073B CONNECTORS

PIN 1: WHITE - Neutral

PIN 2: RED - Opened Sw
PIN 3: GREEN - Close

PIN 4: ORANGE - Closed Sw
PIN 5: BLACK - Open

abis-050127-a15302_revA.4 11-5 0218



100

101

102

103

104

105

106

107

108

109

10

ol

112

13

114

115

Troubleshooting - Electrical Schematic - ABIS Station (Part 1 of 2) (SN FA15350F-01)

ELECTRICAL SCHEMATICS - ABIS STATION (PART 1 OF 2)
(SN FA15350F-01)

f = |
CONNECTOR " e |
P0251-818 11 i i
ek
N PN—y
——120 vic PoER v = l_ - |
- T |
=] 6 & oo |
= LINE  NEOTRAL  GND 24Vde 0 Vdo
CONNECTOR wn LSS I |
P0251-815, - e m_._ |
€420 Yac PowER o1 wm p::]Hm
e ) " P0310-472 |
&
- PO251-291
SUPPL)
CONNECTOR e o T 2w |
P0251-814 o e |
——conmchrrn 1 | —— g ) |
| STATION |
o it ot 00 o0 ©OOoo
RESISTOR |
P0310-951
CONNECTOR | | ETEERNEN] COLOR__ ,[:L |
5 1 y/ex -
P0251-813 D] s
LS 2 |
L — 00 0DROO 0000 00a0 &
€———COMTNIOATION o1 |
u H OO0DDO0O000000O00D0000
am; : EEEE PR EE | |
113 Y.
TFISY FLRES 20 TORAS PSR |
FOOT )
I_ LA |
— — — — — —— o o A o T T, W - W, W ¢
—| 215: Bottom Light ol o A o W, W W, W L4 |
| 212.: Remote bt _ILI\J\.I\—I:\_(::\.I\— NrT\—g
2! Curent Limit Line 214: Valve |
| AB CONTROL RELAY C Open
1 At |
| 11
14 A |
Pu251.408 - Relay
| P0261-810 - Sooket  214: Valve |
AB coNTROLRELAY € Close
oconox sy |
| 1 :
Fo—u1 |
| 1;muu-no|-yn - PIP—r NN
P0251-810 - Socket |
| MM NN
- = s IMIVN—] |
r CONNECTORl MV—] |
| P0054-0738 AB CONTROL RELAY
I = |
| 1"
I S — |
| CABLE o
| L POD54-105A rearatan Socat |
| — CONNECTOR - A LA A A
VALVE ACTUATOR P0302:733 ,/  PO0S4-073A | M M1 |
D et — N—]
R CoNTROL RECAY
| - |
I— _— 1
CONNECTOR | —"1 |
| P0054-073B " o
P0251-808 - Relay
| | P0261-810 - Sooket |
'AB CONTROL RELAY |
| CABLE 2 A
| | PO054-105A e |
CONNECTOR 3
| VALVE ACTUATOR P0302-733 ) P0054073A | o |
—— e e — | K P0261-810 - Sooket N
Valve A [ |
M F— "\ CONNECTOR
122 P0054-073B AB CONTROL RELAY Powsr Reslsior |
| 12 A 5 Ohm - 50 Watt
| | s P0250-279 |
CABLE > 3 -o-tiivy-o -
| P0054-105A Puzstson -l |
| P0251-810 - Socket "T"":
| | 'VAC VDC VDG |
| / CONNEGTOR TO SHEET
L vAveAcUKoRPoEr /" POOG40T2A — i
PINOUT FOR P0054-073B CONNECTORS
PIN 1: WHITE - Neutral
PIN 2: RED - Opened Sw
PIN 3: GREEN - Close
PIN 4: ORANGE - Closed Sw
PIN 5: BLACK - Open
abis-050127-a15312-1_revA 1 11-6 0218



Troubleshooting - Electrical Schematic - ABIS Station (Part 2 of 2) (SN FA15350F-01)

ELECTRICAL SCHEMATICS - ABIS STATION (PART 2 OF 2)
(SN FA15350F-01)

20 I |
201 | |
P0251-680 300 PSI |
NZTRANSDUCER, 1/4 NPT CONNECTORl |
BENTONITE PRESSURE P0054-574
l_ N =T N |
203 | |
4/ CABLE 2 |
| r poosa-sa0 N30 03
O |
P0251-678 10,000 PSI | |
TRANSDUCER, #4 ORE  CONNECTOR
25 IS HYD PRESSURE  P0054-574 |
206 | |
81 |
wo | |
N
| ] ] |
M pogsi-2e7 | |
OPTICAL DISTANCE  CONNECTOR
1JS POSITION P0054-574 |
w [T T
| q 4 CABLE A |
210 | P0054-540 T |
L= T
a0t | |
STRAIN | |
RELIEF
22 REMOTE P0311-121 |
MOUNT 110: Remote Light nonon noonn |
LED
s LIGHT CABLE OO0noonooono = |
PO251-820 |  p00s4.033 kil Shakallal= S
:
a4 = |
112: Valve C Close |
FLUSH * 1,10. Bottom Ligh < ve C 0 M~
o5 MOUNT 4 111:Valve C Open I
LED €
LIGHT F |
P0250-258 i ™
216 |
ot I |
- - CONNECTOR | —— |
(IS VALVE | PO054-088 . n |
|F14722F01 _:7
1"
219 | CABLE I |
P0054-087 1 asvacn. o |
L | P0251-810 - Sockel
220 | |
21 | 111: Current Limit Line |
| h
m , |
23 | |
| vVvVVewVY |
1 24
| VAC VIC VDC
224 TO SHEET

. e em
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Troubleshooting - Electrical Schematic - ABIS Station (Part 1 of 2) (SN FA15350F-02 & After)

ELECTRICAL SCHEMATICS - ABIS STATION (PART 1 OF 2)
(SN FA15350F-02 & AFTER)

CONNECTOR
P0251-818

101

120 VAC PNER 0UT

120 VAC VTR

120 ¥iC LINE

120 1 ST
WITE

e 1 vic LivE

G
(G
/e

T _I—

X TUSE
P0310-4738

PO310-472

(O]

LINE  NEUTRAL  GND

Poz1-291

O
P

POWER SUPPLY
CONNECTOR | pmuserooss |
" P0251-814 i B |
] ( B |
TR TN
106 L
L - [ ]1] oo ao ooo |
Ny
107 CONNECTOR | mmm QLR |
P0251-813 Tk q 5 |
T
108 00 000N 0000 OOOO S |
— e p0000000000000000000 |
1 SSRESSSR Enasesms=dg
109 L/E T > |
| TWIST WIRES 20 TURNS PER E
FOOT ) |
W, W, W
110 |________ hn st Mg |
—l 5 Nl NP 4
215: Bottom Light
| t 212. Remote L"f;m LA ol ol P |
i 221: Current Limlt Line 214: Valve
| ¢ AB CONTROL nsuv COpen |
12
112 | S |
| ‘;om-m Sockat A2 |
POSTIR 15 inbeate 214: Valve
113 AB CONTROL REI.AV C Close |
12
| 1 pou | |
14 1 3
| a8 - sockat A2 N1 N—P——1 |
0251837
P0261-839 - 120v Indicator
S AVIND—N—1] N1 |
W _vawe | ==
| CONNECTOR A— b A |
P0054-073B AB CONTROL RELAY
116 | | - " |
1
I =" |
It | - — |
» | | CONNECTOR i
/ Nt -, W
L VALVE ACTUATOR P0302-733 P0054-073A | - — |
118 - ‘AE CONTROL RELAY.
| 12 Al
———— e s e . 1 |
- | CONNECTOR |
1 P0054-073B hod a2 |
P0251-836 - Socket
| I” R e
120 | 'AB CONTROL RELAY |
= A 12 Al
| | PO054-105A — |
' | CONNECTOR 3
12 14
L VALVE ACTUATOR P0302-733 P0054-073A S ~ |
—_————— e —— — | § a0t s N
Valve A |
e — CONNECTOR |
122 P0054-073B Ry Power Resistor |
12 M 5 Ohm - 50 Watt
D P0250-279
o —————————————————— O -0—— 9 |
" |

CABLE
P0054-105A

// CONNECTOR

P0054-073A |_

PINOUT FOR P0054-073B CONNECTORS

PIN 1: WHITE - Neutral

PIN 2: RED - Opened Sw
PIN 3: GREEN - Close

PIN 4: ORANGE - Closed Sw
PIN 5: BLACK - Open
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Troubleshooting - Electrical Schematic - ABIS Station (Part 2 of 2) (SN FA15350F-02 & After)

ELECTRICAL SCHEMATICS - ABIS STATION (PART 2 OF 2)
(SN FA15350F-02 & AFTER)

200 I |
01 | |
,.,__P0251-680 300 PSI |
202 TRANSDUCER, 1/4 NPT CONNECTORl |
BENTONITE PRESSURE P0054-674
r _— V¥ |
203 | | |
WL ] |
P0251-878 10,000 PSI |
TRANSDUCER, #4 ORB  CONNEGTOR
25 USHYDPRESSURE  P0054-574 |
r NN NONN AANON NOOO |
06 || 000000000000000000007
| PO054-540 ST =2 S =2 S =C =5 %é |
L > J gtf |
20 | ¥
T AL |
| y \— —\ vy |
W5 pozst-267 iy
OPTICAL DISTANCE  CONNECTOR |
1S POSITION P0054.574
o |
L SO
210 i |
| |
STRAIN | |
" RELIEF |
e P0311-121
MOUNT 110: RemotLight onnn ooon |
) LED
B - Ay m— 00000000000 - |
wwwwwwwwww s
P0251-820 |  ppo54-033 = = & |
214 I =3 |
FLUSH & 112: Valve C Close A |
N 110: Bottom Ligh <
25 MOUNT P 111: Valve C Open Al
LED € |
LIGHT
P0250-258 1 " T~ |
216
: |
s — CONNECTOR | P |
lus vaLVE - n |
|F14722F01 | |
1
219 | : Az |
P0251-808 - Relay
L | P0251-810 - Socket
— | ———
220 | |
9] I 111: Current Limit Line |
y o
22 I |
223 | I
‘ Vi e |
1 | TO SHEET

L "
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Specifications

P ERIAT = ME

Control Station

Station Dimensions (L X W X H) ...occviiviiiiiiiee e 40 x 26 x 36 in. (1,016 x 660 x 914 mm)
Monitor Box Dimensions (L X W X H) ....oooiiiiiiiiieeeeee, 16 x 20 x 8 in. (406 x 508 x 203 mm)
POWET INJOUL ..o e e e e e e e e e e e s e nnnenneees 120 VAC, Single Phase
Sensor Valve Control Electrical Bulkhead ............ccccoccveeeenns Bentonite & IJS Pressure Transducers,

Bentonite Circulation & Flow Meter Valves
1070] 010010 o] (07=1 11 ] o 1SRRI MODbus
Resistive Touch Screen Monitor DiSplay ...........cceeiiiiiiiieiiiiiiee e 10.4 in. (264 mm)

Flow Meter

[0 1T T [P RSP 4-20 mA
Pressure TraNSAUCET ......... i ittt et e e e e e e e e e e ee e e e e e aeaeeeeaaannnnneeeeeas 0 - 300 psi
FIOW RAEE ..oeeiiiiiiiie ettt e e e e e et e e e e e e e e e s s e s s et eneeeeeaeeeeeeaannnnnrrrneees 0-30gpm

Remote Station Control Boxes (x 10)

Dimensions (L X W X H) ..overiiiiieee e 12 x 12 x 6 in. (305 x 305 x 152 mm)
POWET INJOUL ...ttt e e et e e e s snraeeeeeans 120 VAC, Single Phase
COMMUNICALIONS ...t e e e e e e e e e e e e e eaaeeeeeeeeeeeeaesesessarannnnnas MODbus
Sensor Valve Control Electrical Bulkhead ..........ccccccoeevinnnnnens Bentonite & IJS Pressure Transducers,

IJS Position & Control
Integrated Light ... e e LED, 24V, 1,000 Im
Remote Work Light ... 6 in. (152 mm), LED 24V Light Bar, 1,000 Im

with 3.2 in. (81 mm) magnet and 30 ft. (9.1 m) Cord
Automated Injection Ball Valve Assemblies (x 3 per each Remote Station Control Box)

Dimensions (L X W X H) oo 6 x5x11in. (152 x 127 x 279 mm)
NPT CONNECLIONS ...t e e e e 1.5in. (38 mm)
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Specifications - Torque Chart

TORQUE CHART

Use these torque values as a guideline when tightening hardware unless otherwise specified in this
manual.

Lubricated Coarse UNC Threads Lubricated Fine UNF Threads
Grade 8 Fasteners Grade 8 Fasteners
Bolt Size Torque Bolt Size Torque
ft.Ibs. (N'm) ft. Ibs. (N'm)

1/4 - 20 10 (14) 1/4 - 28 11 (15)
5/16 - 18 20 (27) 5/16 - 24 22 (30)
3/8 - 16 35 47) 3/8 - 24 39 (53)
7/16 - 14 56 (76) 7/16 - 20 62 (84)
1/2-13 85 (115) 1/2 - 20 96 (130)
9/16 - 12 123 (167) 9/16 - 18 137 (186)
5/8 - 11 170 (231) 5/8 -18 192 (260)
3/4-10 301 (408) 3/4-16 336 (456)
7/8-9 450 (610) 7/8 - 14 500 (678)
1-8 680 (922) 1-12 740 (1003)
1-1/8 -7 960 (1302) [ 1-1/8-12 1030 (1397)
1-1/4 -7 1360 (1844) | 1-1/4-12 1500 (2034)
1-1/2 -6 2360 (3200) [ 1-1/2-12 2660 (3607)
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Identification Numbers

Model and serial numbers are required when ordering parts or requesting service information. Record
your model and serial numbers below.

ABIS Control Station

Model Number

Serial Number

ABIS Remote Station Control Box

Model Number

Serial Number

ABIS Control Station
Model Number

Serial Number

Model Number

Serial Number

Model Number

Serial Number

Model Number

Serial Number

Model Number

Serial Number

ABIS Remote Station Control Box

Model Number

Serial Number

Model Number

Serial Number

Model Number

Serial Number

Model Number

Serial Number
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Safety Data Sheets

The Federal Occupational, Safety, and Health Administration (OSHA) Standard 29 CFR 1910.1200,
require that specific safety data sheets (SDS) be available to employees before operating this equipment.
This may include information on substances contained in this equipment such as fuel and gear lubricant.

Akkerman Inc. will provide, at no cost, SDS which apply to its product line. Simply contact your
Akkerman Aftermarket Support representative for a copy.

To ensure a prompt response to your SDS request, include your return address (including zip or postal
code) and the equipment’s model numbers and serial numbers with your request.
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Safety Data Sheets

NOTES
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Warranty

Akkerman Inc. warrants that all equipment manufactured by it be free from defects due to workmanship
or material under normal use and service for a period of 90 days. This warranty does not apply to normal
wear items such as cutter teeth, filters, etc. Akkerman Inc. does not warrant the fitness of its equipment
for a particular purpose or application.
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Warranty
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Index

Symbols
120 VAC incoming power cable ..................... 6-18
120 VAC in connection ......ccccoevvvvvvnereeeens 6-5, 6-7
120 VAC power Cord ......ccoovcuveeeeennireneeennnen. 6-12
120 VAC sSUPPIY eveeeeeieeee e, 6-12
TIxtdatafile ...oooooeeeeiiiiii e, 6-21
TIxtdata files .ooevveeeeeiiei 6-20
A
Abis communication cable .................cccceee 6-18
Abis - control station, terminology ................... 3-1
Abis data variables ............ccoccciii 6-23
Abis monitor, electrical schematic ........ 11-4, 11-4
Abis monitor ethernet connection .................. 6-23
Abis sOftware ......cccccccoeiiiiiiii e 4-1
Abis software screens . 4-2, 4-3, 4-4, 4-5, 4-6, 4-7
Abis standard configuration .............ccccooceieenn. 6-6
Abis station electrical schematics .......... 11-6 - 11-9
Abis system, assembling the ...................cco... 6-4
Abis system backup battery ................... 9-6, 9-15
Abis system, flush & drain ............cccooviinnne 9-12
Abis system for operation, preparing the ....... 6-12
Abis system in freezing weather ................... 9-11
Abis system menu screen .........c.......... 6-11, 6-21
Abis system menu screen ...........ccccoeeennnnen. 6-13
Abis system message notifications ................ 6-22
Abis system monitor screen .............ccccuueee 6-22
Abis system, operating the ..........cccccccoeinien. 6-14
Abis system, operating the IJS stations with.. 6-25
Abis system operations .........cccccceeeiiiiiiinnnne. 6-20
Abis system setup ..o 6-6
Abis system troubleshooting ............ccccoeuueeee. 11-1
Abis system tunnel layout with 1JS, typical ...... 6-3
Abis system tunnel layout without IJS, typical... 6-3
Accumulated volume totals ..........ccccceevnnneen. 6-21
Adding new pipe and utilities .............ccceeeee. 6-14
Adding new pipe & utilities ...........ccccceeeiiinnenn. 6-18
Additional Pipe ....oooeiiiiiiii 6-7
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