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This document applies to the ZED Global Tunnel Guidance System
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The information in this document is confidential and the property of ZED Tunnel
Guidance Ltd. It is released on condition that it shall not be disclosed to a third
party without the prior written consent of ZED Tunnel Guidance Ltd.

ND-0001523: ZED GLOBAL Ring Selection Module :English PAGE -3 -



USER MANUAL ZED-GLOBAL Ring Selection Module

Page -4 - ND-0001523: ZED GLOBAL Ring Selection Module :English



ZED-GLOBAL Ring Selection Module USER MANUAL

CONTENTS

1. INTRODUCTION 7

1.1 BACKGROUND
1.2 A BRIEF DESCRIPTION OF THE SYSTEM

2. INSTALLATION 9

2.1 GENERAL
2.2 PROCESSOR DISPLAY UNIT
23 PSU/JUNCTION BOX

3. OPERATION 13
3.1 GENERAL
4. INFORMATION DISPLAYED 15

4.1 RING BUILD VIEW

4.2 RING BUILD PROCEDURE
43 HISTORY VIEW

4.4 LOG TRANSFER

5. MENU SYSTEM 21

5.1 CONFIGURATION A
5.2 CONFIGURATION B
53 CONFIGURATION C
54 RINGS SR

5.5 RINGS TR

5.6 RINGS OTHER

5.7 SYSTEM VALUES
5.7 PRINT

6. TROUBLESHOOTING 29

6.1 ERROR MESSAGES
6.2 DIAGNOSING FAULTS
6.3 CONTACTING ZED TUNNEL GUIDANCE LTD

ND-0001523: ZED GLOBAL Ring Selection Module :English PAGE -5 -



USER MANUAL ZED-GLOBAL Ring Selection Module

Page - 6 - ND-0001523: ZED GLOBAL Ring Selection Module :English



ZED-GLOBAL Ring Selection Module USER MANUAL

1.

11

1.2

INTRODUCTION

BACKGROUND

Previously, ZED Tunnel Guidance produced a stand alone Ring Placer Unit which
was independent of the guidance system, and without access to the guidance data.
The only signal input was for x3 or x4 shove ram extensiometer data, permitting a
ring build calculation to be made, based only on the shape of the void betweeen the
TBM and last ring built, and taking account of any rules regarding the alignment of
circumfrential joints and key position.

However, as the technological demands of tunnelling has increased, the industry
requires a Ring Placing Unit that, in addition, to the measurements noted earlier
also monitors the clearances between the last built ring and the tailskin, and for the

software to be linked with the guidance and alignment data, permitting the built
rings to much more closely follow the machine.

A BRIEF DESCRIPTION OF THE SYSTEM

The ring selection module is now contained within the main guidance system
software running in the Processor Display Unit. Through a series of graphical
displays the new build position is shown with its global coordinates and offset with
respect to the designed tunnel axis.
Other data inputs required to perform the ring selection is :-

a). x3 or x4 shove ram extension data.

b). x3 or x4 tail-skin extensiometer (articulation) data.

¢). The manual input of x3 or x4 shove ram extension data

d). The manual input of x4 tail-skin clearances.
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21

2.2

INSTALLATION

This section describes the positioning and connection of the Proccessor Display
Unit on the tunnelling machine.

GENERAL

The Processor Display Unit is actually comprised of two separate parts, one is the
display, whilst the other provides a power supply (PSU) and Junction Box for cable
interconnections.

The display unit should be placed in a position where it will be easily viewed and
operated, The PSU/Junction Box can be mounted in any convenient position.
However, these units must not be damaged by movement of machinery, exposed to
excessive heat, hydraulic fluid, large amounts of water, etc. Fix the units as firmly
as possible, to solid parts of the machine, using the mounting holes.

Do not weld the unit directly to the machine.
Always ensure that there is enough room for the cables to be connected to the unit.

Fitting of the unit may require plates or brackets to be welded to the machine. Do
not carry out this welding with the ZED equipment already fixed to the plate or
bracket.

In all cases it is helpful if the machine has been designed with the knowledge that a
ZED system is to be used on it.

PROCESSOR DISPLAY UNIT

The Processor Display Unit is a rugged user display, fabricatd from 8mm thick
aluminium. It incorporates all the processing and interfacing electronics required to
read and calculate the guidance parameters, plus any ram extensiometer data, if
required. It has an extremely rugged, touch screen with a toughened glass cover for
user interaction and several I/O ports for additional user input equipment. It is
mounted using four M4 bolts via the mounting brackets supplied.
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Fig 2-2
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2.3 PSU/JUNCTION BOX

The PSU/Juntion box contains the power supply and all the necessary I/O ports
required to link into the guidance system and obtain any other required data.

Fig 2-3
PSU/Junction B
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3.

3.1

OPERATION

This section describes the operation of the Proccessor Display Unit.
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GENERAL

The Processor Display Unit automatically powers on when power is first applied
and goes through an initialisation period before completely powering on, ready for
use. This initialisation period is indicated by a flashing red LED contained within
the power push button. This LED will become constant once the initialisation
sequence has finished.

Below the power push button are another two that can be used to vary the intensity
of the display brightness. Pressing + increases the brightness and pressing —
decreases the brightness.

Above the push buttons is a small window that contain the status indicator LEDs
and are detailed in the following diagram:
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POWER

+24V +5V +5V

© O O
OO0 OO0 OO0 OO

—— (- —— (-
PORT4 PORT3 PORT2 PORTI1

The power LEDs indicate the status of the power for each supply. At present the
+28V LED is not implemented.

Each port has two LED indicators associated with it, the @ indicates that data is
being received to the port and the  that data is being sent from the port.

The connector port on the front panal (bottom right) is used to connect other
devices.
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4,

41

INFORMATION DISPLAYED

RING BUILD VIEW

The application software has various views. The Ring Build View is used to show
the operator the position of the previously built ring.

=101 x|

ZEl]

Shove [mm] Ring Posttion [mm]
38 13 18 33
i i B
Tail-Skin [mm] Tail-Skin Clearance [mm]
& T 12 A7
35 @ 125
HH Ring Mumnber 1 @35 125

Ring Drive
Ring Chainage @

The central view is a representation of the built ring within the tail-skin. This view
is from behind the TBM looking forward, in the direction of advance. The tailskin
is represented by a dark circle with the machines thrust ram arrangement detailed
externally.

The built ring is shown, depicted by its individual segments, positioned within the
tailskin.

Key:

+ - The centre of the ring.

Blue Circle @ :- The centre of the tail-skin.

Yellow Circle  :-  The position of the minimum ring width.
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Red Circle @ :- The Designed Tunnel Alignment, as defined by the DTA
table.
Green Circle @ :- The position of the minimum void

Below the central view are :-
Ring Number
Ring Type
Ring Drive
Ring Chainage values.

On the left side of the display are the ram extension views for the shove and
tailskin rams.

On the right side of the display is the position of the ring axis in the plane of the
leading edge of the ring, or open face, relative to the DTA, and is shown as an
offset in mm. The information is shown in a similar way to the Present and
Predicted Position views with the guidance module. The manually entered ring
clearance values are also displayed here.

4.2 RING BUILD PROCEDURE

Initially, on first starting to build rings there are no previous ring build values
stored, on which to base the new position calculation.

2% ZEDGlobal 1.12 - This is the default DTA table for W2PC. =l0lx|

E 10:11:16 Comms DTA Dta 06.01.2004 @

Shove [mim] Ring Position [mm]
3 8 13 18 0
i i B
Tail-Skin [mim] Tail-Skin Clearance [mim]

5 7oz 17

Hﬂ OO
Ring Number o .
Ring Type @ @

Ring Drive

2|2
o||l=
[l ]
(=g | K= o

Ring Chainage
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To start, press the ‘BUILD’ button, noting that the guidance and extensiometer data
are not showing any errors. If this is the first ring to be built, then a dialog box will
appear prompting the user to enter a ring type and ring number.

Previous Ring Type: I j

Frevious Ring Murnber: ID j
-

Cancel | 0K

The increment / decrement arrows can be used to change the values for each field.

Once the information has been entered a second, ‘Tail-Skin Clearances’ dialog box
will appear prompting the user to enter the clearances at various points.

Tail-Skin Clearances x|

7 g g Delete

4 5 B Cancel

The display has four clearance value entry fields which can be edited/changed by
using the numerical keypad to the side and using the TAB button to change to the
next field.
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The position of each measuring point, highlighted in yellow, is adjacent to the
nearest thrust ram, and these can be altered by pressing a different ram if the
measurement at that point is difficult. However, it is recommended that the
measurement positions are equally spaced around the tailskin circumference.

At any time the ‘CANCEL’ button can be pressed to reset the ring build and start
again.

On pressing the ‘ENTER’ button the Ring Selection dialog box appears.

Ring Selection x|

F3 PE
P12 F15

CAMCEL Lazt Ring = F1

This dialog box displays all the allowable rings that can be built and their ring type.

The best calculated ring selection is highlighted in yellow and has a green tick
contained within. The yellow tick corresponds to the best ring selection if only the
shove ram data is used, but excludes any adjustment due to the tailskin clearance
measurements. A red cross within an allowable ring means that if this ring was
built then it could possibly touch the tail-skin.

The user can, if required, select an alternative ring to that calculated by touching
the desired ring to highlight it in yellow.

On pressing ‘CONFIRM’ the ring position the data is stored and the display is
updated to show that this is the newly built ring.
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4.3

44

HISTORY VIEW

The History View allows the user to access previously logged ring build data. This
logged data is viewed using the same display layout as with the Ring Build View.

The History View is obtained by pressing the ‘HISTORY’ button. History View is
indicated by blue borders around each display, assuming the logged data contains
no errors, the time and date are highlighted in yellow and a block of selection
buttons are shown near the bottom of the display.

ZE0 ZEDGlobal 1.12 - This is the default DTA table for W2PC. =10/ x|

@ 11:03:23 Comms oA Data  06.01.2004 @

Shiove [mm] Ring Position [mm]
38 13 18 32
i i i i B
Tail-Zkin [mm] \ Tail-Skin Clearance [mm]
£l 7 12 7
H H H H . EU @ SD
Ring Mumber @
a0 &0
= Ring Type

Ring Drive
Ring Chainage

The logged data are stored in dated files, the the data for a particular days logging
stored in one file, whilst the logged data for previous days are stored in separate
files.

To view the different sets of logged data, press the single left or right arrows on the
bottom button bar.To jump to the previous or next days logged data press the
appropriate double arrow to move through the database.

The icon centrally placed in the bottom button bar depicts what type of log the data
represents, in this case it will always be the Ring Log icon.

LOG TRANSFER

In order to transfer one or all of the previous log files it is necessary to attach a
memory device to the front port using the supplied connection cable. Once a device
is connected the log files can be transferred by entering the ‘MENU — CONFIG’
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display and selecting the ‘Log Transfer’ button, see Menu System, Section 5. A
transfer dialog box will appear similar as shown below :-

Local Remavable
2003_03_135_B.log ﬂ sun || DALOG
All
2003 _03_13_P.log ——1 | ocation not found.

2003 03_24 P.lag
2003 03_25 P.log §
2003 _03_27_P.lag

2003 03_31 _P.lag .

The left hand pane will detail all the log files that have been produced by the
Processor Display Unit with each day contained in a separate dated file. To transfer
a single file to the memory device, select it and then press the right arrow to
complete the transfer. To transfer all the files press the ‘All’ button. If a memory
device is not present or a /[LOG folder is not present then the error message
‘Location not found’ will be shown.
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5. MENU SYSTEM

The menu system allow the user to configure the system , view system values and
print either the current data views or history views.

By pressing the menu button a sub-menu is displayed.

¥ 2EDGlabal 1.12 - This is the default DTA table for W2PE.

12:43:12 Comems oTa Cein 0. B1 2084
(; (; Fresrnt Paseon (o]
19
A + 62
R 0
110 ned Fresent Fosition [mm]
FolLovkup e v
1@ 19 ;
(T\m + 88
| ® + 82
bl Lo b Aocis [menen]
@ '
9 !
10
-4 Roll 21| mesn
L“-”fihf‘“l Diive 914,963 metres wawmuhn:hl
\o -
10 4

If the setup button is pressed a configuration dialog box is activated.

Entering values

Numerical values can be entered by using the numerical keypad situated to the side
of the configuration dialog box.

7 a 3 Delete
4 ] B Cancel
1 2 )

1] o= B
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5.1 CONFIGURATION A

Configuration
Ri Fi Ri
OO TR T Il (ol 2

('ll Operational mode: Marmal
(-ll Language: Englizh [United Kingdom]

Auto log distance: I 0 mm
F Y

Auto log interval: I—D minutes
v

('ll Laser angle notation: Grad/Gon

Cancel [ Lag Transfer...[ ok

Operational mode :- At present set to ‘NORMAL’, no action further
action required.

Language :- English only.

Auto log Distance :- Allows the user to select the distance interval that

the data will be logged at in metres.

Auto log interval :- Allows the user to select the time interval that the
data will be logged at in minutes.

Laser Angle Notation :- Used to select to display angles in either Gons or
Degrees.
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5.2 CONFIGURATION B

Configuration

Rings
Other

Rings
TR

Fiings

B C P

Default centre view: Predicted Position [mm]

(0| Centre view lncked: No
(-l Show higtary type: Auta time logged
q Show history errors: MNo

Cancel [ Log Transfer... [ oK

Default centre view :- Used to select the preferred display in the centre of
the main view at application startup.

Centre view locked :- Used to Icok users changing the centre
view.

Show history type :- No action.

Show history errors :- No action.
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5.3 CONFIGURATIONC

Used to enter DTA verification parameters.

Configuration

FRiings
Other

Rings

Rings
c TR

SR

Maximurm chord length: 150 metres

Maximum angle between chards: ISS mmém

Cancel [ Log Transfer... [ 0k

Maximum chord length :- Entered value here determines the
maximum separation between each DTA
point.

Maximum angle between chords :- Entered value here determines the
maximum angle between each DTA
point.
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5.4 RINGS SR

Used to enter the positions of the shove ram extensometers in X and Y coordinates
from the center of the TBM axis and its associated ram number. Note, that the
coordinates must be entered in a clockwise direction, viewed in the direction of
tunnelling, starting in the 12 to 3 o’clock quadrant.

Max Extension and Min Extension values are used for error limits.

Configuration
Hings Rings Rings
. B t &R 1R Other |
Shove R am Extensometers

# [rm] *t [rm]
Ram#3R1 |3 [ezri [2211
Ram#isR2 |8 [ez [2z11
Ram# SRz |13 [2211 [[2z11
Ram#oRe |18 [[2211 [2211
I ax Extension |23DD Min Extension ID
Cancel [ Log Transfer... [ 0k

5.5 RINGS TR

Used to enter the positions of the tailskin ram extensometers in X and Y
coordinates from the center of the TBM axis and its associated ram number. Note,
that the coordinates must be entered in a clockwise direction, viewed in the
direction of tunnelling, starting in the 12 to 3 o’clock quadrant.

Max Extension and Min Extension values are used for error limits.

Configuration

Rings
SR

Rings Rings
TH Other

Tail-Skin Ram Extensometers

# [mm] ' [rnim]

Ram#TRT [5 N L
Ram#TR2 [T EN D
Ram#TRZ  [12 [zs90 " [28m0
ReM#TRS [17 [0 [ee%0

I ax Estension I2DD Min Extension |0

Cancel [ Log Transfer... [ 0k
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5.6 RINGS OTHER

Configuration

Rings
TR

Fings
[ther,

Rings

C SR

Additional Ring Setup

Tail-Skin diameter - 1D |7350 i
Ring diameter - 0D I??DD mm

Tail-Skin Tolerance

|1 1] mm
Chainage offzet I23 mm
ISDD mm

Target to Rams

Cancel [ Log Transfer... [ Qg

Tail-Skin diameter ID :- Internal diameter of the tail-skin in mm.

Ring diameter OD :- External diameter of the ring in mm.

Tail-Skin Tolerance :- Minimum value between ring and tail-skin in mm.

Chainage offset :- Offset value to add to Drive value, to display
actual chainage in mm.

Target to Rams :- Distance between target plane and ram plane in
mm.
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5.7 SYSTEM VALUES

Pressing the “VALUES’ button allows the user to see all the system data in one

place.
System Values
¥ Present -4 iyl
P rit =]
rese mm Scroll
¥ Predicted -30 mim
Diown
Y Predicted 61 ulyl
Lead to Laser -14 mimdtm
Lockup to Yertical 26 mmJim
Fall =] ulutut
¥ Target Position -1000 T
Canicel Ok

The print button brings up the following dialog box.

Print 21|
r— Printer
PFroperties... |

Marne:

Status: Ready
Type: HF dezigrijet 100
Where:  hpdesignjet1 00[C77964)

Comment: [~ Frirt to file
— Print range: Copie:
= Al Mumber of copies: I'I 3:

" Pages [rom:l‘l —t':':l—
| Selection @ ™| Collate
,TI Cancel |

It allows the user to print each view seperately, either in a current data view or in
the history view.
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6. TROUBLESHOOTING

6.1 ERROR MESSAGES

When the system is not receiving sufficient data to compute the displayed values,
the last valid values will have one of the following error symbols appended to it,
and the relevant display box on the view will be bordered in red :-

* = LIGHT . Indicates that the target cannot detect the laser beam.

The most likely causes of this error are:
- Laser beam missing the target.

- Laser beam too weak.

- Laser beam too strong.

- Excessive ambient light in tunnel.

- Lead angle outside permitted range.

# =OUTOF LIMITS : Indicates that one of the axes of the inclinometer
transducer is working outside its operational limits.

! = TRANSMIT . Indicates that data is not being received correctly from
the Combined Target Unit.

The most likely causes of this error are:
- Combined Target Unit not connected.
- Combined Target Unit faulty.

- Cable damaged.

An error symbol will be displayed if the data to the unit is in error. If, for instance,
the laser beam is lost, the LIGHT error symbol will show on the PRESENT
POSITION, PREDICTED POSITION and LEAD displays, but not on the ROLL and
LOOKUP display, since roll and lookup are measured solely by the inclinometer
transducer in the Combined Target Unit, and does not require a valid signal from
the target sensors
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6.2

DIAGNOSING FAULTS

An additional fault-finding aid is the facility to display the position of the laser
beam relative to the target without roll correction, by looking at the SPOT
POSITION display. Note that with this display, a movement of the laser spot up or
to the right of the target screen will increase the displayed values, in contrast to the
effect such a movement would have when looking at the PRESENT POSITION
display, since in the latter case it is the machine's position that is being shown.

If a fault is indicated, select the main view and check the error symbols displayed
for each display. The origin of the fault may be traced by referring to the table
below.

PRIMARY PAGE SELECTED

PRES. | ROLL | LKUP | LEAD | PRED | SPOT
POSN POSN | POSN POINTS TO CHECK

ERROR | | | | | | ® Cable between units
SYMBOL ® Combined Target Unit power

* * * * e aser beam
e Ambient light
® Combined Target Unit

* * ® Excessive Lead
e aser beam
® Target sensor

# # ® Excessive Lead
® Target sensor

# # # ® Excessive Roll
® Inclinometer transducer

# # ® Excessive Lookup
® Inclinometer transducer

! = TRANSMIT
* = LIGHT
#=OUT OF LIMITS

The most common faults are related to cables and connections, the laser, or
excessive machine movement.

IMPORTANT NOTE
Continuity checks should be carried out with multimeter
type instruments only. Buzzers, inductors, high voltage
testers, insulation testers, battery/lamp type indicators
may cause serious damage.
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6.3 CONTACTING ZED TUNNEL GUIDANCE LTD

The company's address is :-

ZED Tunnel Guidance Ltd

Unit 1, Russell House, Molesey Road
Walton-on-Thames

Surrey

KT12 3PJ

UK

Our telephone, fax numbers and email address are :-

Phone | 44 (0) 1932 251440 Email | sales@zed-tg.co.uk
Fax +44 (0) 1932 244971

The company's normal office hours are 0900 to 1300 and 1400 to 1730 Monday to
Friday.

What we need to know if you have a problem.

It is very useful and saves time if you can prepare certain pieces of information
before telephoning. If you contact by fax, the same information will be required.
Please remember that the person you contact at ZED Tunnel Guidance Ltd may not
be familiar with your particular system. This is especially true in situations where
your system is not supplied directly from ZED Tunnel Guidance Ltd. The
information we need is as follows :-

a).  Your company's name.

b).  Your location.

c).  Your name.

d). A contact telephone number and/or address.

If we have not been in contact with you recently we will also need to know :-

e).  The type of equipment, i.e. ZED20.
f).  Any special items i.e. Articulation Interface Unit.

Finally, we require a description of the problem and what action has been taken. In
particular, if the fault is not immediately identifiable, please have ready details of
the displays on the application software from at least the Main View.
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