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1. INTRODUCTION

This document describes the operation and maintenance procedures for
the Jacking system GLL-50/6, designed and build for elevating and
lowering the Jack-up platform and the legs of the GMS Enterprise.

1.1. ABBREVIATIONS

The following abbreviations are used in this manual

ABS
AC
BCU
CcC
CCD
DP
ESD
FAT
HMI
IEC
1/O
IP
LCP
NC
NO
oS
PLC
POS
PTC
RMS
RPD
RPM

American Bureau of Shipping

Alternating Current

Brake Control Unit

Control Cabinet. Electrical cabinet with PLC’s and inclinometer
Central Control Desk with integrated WinCC workstation
Dynamic Positioning System (by others)

Emergency Shut Down

Factory Acceptance Tests

Human Machine Interface (WinCC visualization system)
International Electro technical Committee

PLC in- and outputs

Ingress Protection

Local Control Panel

Normally closed

Normally open

Operation System

Programmable Logic Controller

Process Override Switch

Positive Temperature Coefficient

Root Mean Square

Rack Phase Difference

Revolutions per Minute
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1.2. CONTACT DETAILS / SERVICE REQUESTS

For service requests, inspections and spare parts please contact:
GustoMSC Customer Service Department

Phone: +31 10 28 83 000

Emergency Helpdesk: +31 10 28 83 333
customerservice@gustomsc.com

Or refer to:

www.GustoMSC.com for relevant telephone numbers

For easy reference, please include the following information in the request:

* Hull name

* GustoMSC part reference number / tag number (in case of spare parts or
damage to components)

» Detailed description of the problem (for alarm/warning list access, see
Section 5.10)

1.3. REVISIONS
Revision O

Initial issue. Appendices will be updated after SAT.

GustoMSC
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2. SAFETY PRECAUTIONS

This section deals with health, safety and environmental aspects that may
result from the use of the jacking system. It also deals with the safety
aspects that can follow from foreseeable misuse or abuse of the
installation.

In this instruction manual the following symbols are used to denote the
several aspects:

Advises and suggests the operator to perform specific
tasks and operations in an easier and simpler manner

Tip
Warns for possible damage to the installation or the
environment if the operator does not follow the instructions

carefully

Warning

Warns for possible injury to the operator if the operator
does not follow the instructions carefully

Stop

GustoMSC
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2.1. GENERAL SAFETY ASPECTS

e Distribute this instruction manual among all personnel
operating or maintaining the jacking system.

e Make sure that all instructions are read and clearly
understood.

e Make sure that personnel comply with all relevant
rules and legislation regarding health, safety and
environmental aspects.

e Maintain the jacking system, spare parts, machinery
and tools as described in this manual and with good
workmanship.

e Keep the jacking system and its environments clean
and tidy.

e The guarantee expires when:
e The instructions in this manual were not followed.
e The jacking system was overloaded or operated
not conform this manual.
e The jacking system was modified without prior
consent of GustoMSC B.V.
e Non-genuine spare parts were used.

Tip

e Maintain a log, noting and dating all inspections,
maintenance, repairs, adjustments, test results and
exchange of parts.

e Maintain a log, noting and dating all failure reporting,
the cause of the failures and the remedy.

e Use solvents sparingly. Use of non-recommended
solvents can cause damage to parts. Only use
recommended solvents.

e Only use recommended lubricants, tools and test
equipment or permitted alternatives.

GustoMSC
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e Only use the jacking system for its intended purpose.

e Personnel authorized to operate or maintain the
jacking system must be qualified to perform their
respective tasks.

e Personnel authorized to operate or maintain the
jacking system must be informed regarding special
instructions and responsibilities.

e Personnel authorized to operate or maintain the
jacking system must inform their superiors regarding
modifications in the jacking system.

e Personnel authorized to operate or maintain the
jacking system must inform their superiors regarding
operational changes they experience e.g. increased
noise level.

e Lubricants and gear oil may never be spilled
overboard.

e Old lubricants and exchanged gear oil must be
processed in an environmentally accepted manner
according environmental legislation.

Warning

e Personnel are obligated to operate the jacking system
carefully and cautiously. It is to be expected that
personnel operates the jacking system and acts with
care for its own safety, health, and well being and for
that of others.

e Personnel is obligated to:

¢ Operate and handle machinery, tools, dangerous
goods and auxiliary gear in a professional and
correct manner.

e Make use of the distributed safety gear in the
correct manner and return them in the appointed
location after use.

¢ Never modify, bypass or remove safeguards from
the machinery.

e Report dangerous situations and near misses to
their superiors.

e Cooperate to support a healthy environment.

e This manual only describes the checks and operation
of the jacking system.

GustoMSC
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e Modifications to the system shall only be made by
GustoMSC B.V. Only genuine spare parts delivered
by GustoMSC B.V. shall be used. Unauthorized
modifications to the system and/or use of spare parts
not delivered by GustoMSC B.V. will immediately end
the guarantee of the jacking system and disclaim
responsibility of GustoMSC B.V. in case of damage or
accident.

e Always wear the mandatory safety gear when
performing operational, maintenance or repair tasks.

e Always make sure that nobody is present within the
danger zones of moving parts of the jacking system
during the operation of the jacking system.

e Always ensure that it is impossible to switch the
jacking system on during maintenance and repair of
the jacking system.

Stop Never work on or in the vicinity of live parts unless it
is impossible to perform the task required in another

way.

e The settings of safety related equipment may not be
modified without written consent of GustoMSC B.V..

e Personnel working on or in the vicinity of live high
voltage parts, i.e. parts conducting over 30 V rms or
50 DC, must be extremely cautious. Always appoint a
watchman. Use a padlock to lock the main switch in
the “off” position.

e Welding on any part of the jacking system is not
allowed without written consent of GustoMSC B.V..
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2.2. SPECIFIC SAFETY ASPECTS

e All personnel involved in operating the jacking
system should be informed regarding the higher risk,
special instructions and special circumstances prior
to every operation.

e Adjustments and parameters may never be altered,
unless it is disclosed in this instruction manual.

e The prescribed maintenance tasks and checks
disclosed in this instruction manual must be
performed.

¢ In case of accidental loads above the design loads of
the jacking system (i.e. punch through), the system
should immediately be inspected for damage before
continuing the operation.

e |If cracks or damage to parts of the jacking system
are observed, the jacking system may not be utilized
anymore until the defect parts are exchanged or
repaired or after approval of the Class society or
GustoMSC B.V.

Warning

e |If failures are observed, the operation must be ended
as soon as possible using a controlled stop. The
jacking system may not be restarted unless the
failure is remedied.

e The POS (Position Override Switch) functions on the
Central Control Desk should be handled with great
care. Misuse of these functions can cause severe
damage to the system.
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3. DESIGN CONDITIONS

3.1. JACKING CAPACITIES
The jacking system capacities are as follows:

Table 3-1: Jacking capacities

Capacity

Operation ABS load case per Jaqklng Capacity

unit per leg

[mt] [mt]
Normal Effective Active 90 1620
Jacking
Preload Holding Passive | Maximum normal holding 153 2754
(average) load

Maximum severe storm 204 -
holding

Leg Handling Active 20 360
Leg Pulling Active 83 1494
Leg Pulling Passive 83 1494

Where the “effective” load is achieved at the rack/pinion interface, where
friction in the jacking system bearings and friction between pinion and rack
are accounted for. Friction of the leg in its guides will be accounted for by
the rig designer.

3.2. DESIGN LIFE

The jacking system design life is based on 500 jacking cycles (20 years
with 25 jacking operations per year) and an average jacking cycle as
specified in table 3-2.

Table 3-2: Jacking capacities

Operation Distance / | Platform or Duration
operation leg weight
Single Total life time
[m] [mt] operation [min] [hrs]
Leg lowering 40 360 50 417
Platform lifting 175 6480 22 182
Platform lowering 17.5 6480 22 182
Leg lifting 40 360 50 417
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3.3. OPERATIONAL LIMITS
3.3.1. Leg loads

In the jacking system the following warning and alarm levels are
implemented. These alarm levels are fixed and cannot be adapted.

Table 3-3: Operational load limits

Capacity / leg
[mt]

Speed ramp up / ramp down
Warning +/- 1663
Alarm +/- 1863

Constant speed

Warning +/- 1582
Alarm +/- 1782

Static (not moving)

Warning + 2754 (*)
Alarm + 2954 (*)

(*): No alarm levels exist for negative static loads (leg pulling)

In addition to the leg load limits as specified above, individual load limits for
individual E-motors (alarm at 153 t equivalent pinion load, only in effect
while motor running) and individual shock pads (warning at 500 t) are
implemented as well. In normal operations the control system makes sure
that these limits will not be reached.

3.3.2. Leg extensions
The following warnings and alarms are set for the leg extensions.

Table 3-4: Operational limits — leg extensions

Description | Leg extension
Upper limit (leg lowered)

Warning 79 m

Alarm 80m

Lower limit (leg retracted)

Warning 0.2m

Alarm 0.05m
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Leg extension warning and alarm levels are based on

zero leg extension defined as the location of the leg

limit switch. If the leg extension is reset at a different

location the software warnings and alarms no longer
Warning prevent clashes.

3.3.3. Rack phase difference

Warning and alarm levels for the rack phase difference are set as follows.

Table 3-5: Operational limits —rack phase difference

Description Total RPD Eé?g;yed on
Rack phase difference

Warning 70 mm 35 mm

Alarm 78 mm 39 mm

3.3.4. Inclinometer angles

Warning and alarm levels for the platform inclination angles are set as:

Table 3-5: Operational limits — platform inclination angles

Description Platform inclination
Platform inclination Trim Heel
angles

Warning 0.28 ° 0.28°
Alarm 0.30° 0.30°

Only if in Autolevel mode (see section 6.7), exceeding the above alarm
levels will cause an ESD stop. If not in Autolevel mode, alarms are
suppressed (Process Override Switch).

3.4. VELOCITIES

The Jacking system is electrical Variable Speed driven, which means that
the velocities can be set between zero speed and maximum speed. The
following maximum speeds apply:

Normal jacking: 0.8 m/min
Leg handling: 0.8 m/min

GustoMSC
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During leveling of loads over the four legs and during
passive pre-loading it is strongly advised to work at low
speed (up to 0.2 m/min)

Tip

3.5. ENVIRONMENTAL CONDITIONS

The jacking system is designed for an offshore environment with the
following conditions:

Maximum ambient temperature (summer): +35°C
Minimum ambient temperature: -10°C

Steel design temperature: -10°C
Relative humidity: 98% at 20 °C

The VSD cubicles will be placed in a heated and air-conditioned room, with
a temperature range as follows:

Maximum ambient temperature: +30°C @ 50% RH
Minimum ambient temperature: +20°C @ 50% RH

Indoor electrical cabinets are located in air conditioned and heated rooms.
Maximum room temperature should never exceed 45 °C.

e  For successful jacking system operation HVAC system should
always be operational in cabinet rooms, and cabinet doors
should be closed.

e  This applies also for the system in ‘OFF’ situation (see section
. 6.3) as the subsystems in the cabinets remain powered and
Tip need closed doors and HVAC.
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4. SYSTEM DESCRIPTION

4.1. GENERAL

The jacking system is built for a platform with four legs. The legs are
numbered from 1 to 4; each leg consists of three chords A, B and C. Each
chord is driven by a set of 6 electric variable speed motors with gearboxes
attached, built together in a jacking frame.

s ST

Figure 4-1: Overview of the platform

A jacking unit represents all equipment connected directly to one gearbox
which is driving the pinion. Jacking units are numbered, e.g. jacking unit 7-
2. The first number corresponds with the motor number; the second
number represents the leg number. Knowing that each chord has 6
motors, the 7th motor is the first motor of chord B, see figure 4-2.
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[13/1 —14/1] Layer1|

[15/1 —16/1 | Layer2|

[17/1 —18/1] Layer3 |
SECTION [A-A SECTION [B-B SECTION |C-C

LEG 1 CHORO & - LEG 1 CHORD B - LEG 1 CHORD C -

Figure 4-2: Overview of the jacking unit numbering and layer numbering

Each VSD cabinet controls all motors within one layer. A layer is the group
of jacking units that are installed on the same level in the jacking frames
with the associate VSD cabinet, see figure 4-2. The chords are divided into
three separate layers. Each VSD cabinet contains 24 inverters, six for
each leg. For example: the motors controlled by VSD3 (layer 3) are: M5,
M6, M11, M12, M17, M18 for all legs.

4.2. DESCRIPTION OF THE MECHANICAL SYSTEM
4.2.1. General

The mechanical system consists of the following:

e 3 off Jacking frames per leg with:
0 4 off shock pads per frame
0 6 off jacking units per frame

The jacking units consist of the following:

e Gearbox assembly
e Pinion, assembled to the gearbox
e E-motor assembly (described in section 4.3.2)

4.2.2. Jacking frames (12 off)

The jacking frame is a box-like steel structure with supports for the shock
pads and guiding pads on top and at the bottom. The guide pads are part
of the jacking frame. They guide the jacking frame and thus the jacking
units along the chord of the leg. The guides are removable to allow
installation of the jacking frame around the chord and to facilitate
replacement when worn out.

GustoMSC
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The jacking frame structure is welded from grade 355 carbon steel plates.
The guide wear plates are made from Brinar 400 steel.

The jacking frames and units fit in the (fixed) jacking structure welded on
deck of the platform.

Removal of the individual jacking units, frames and individual parts is
possible, provided enough free space is allocated for around the units.

4.2.3. Shock pads (48 off)

The jacking loads have to be transmitted from the (floating) jacking frame
to the (fixed) platform. Shock pads are located on the upper and lower side
of the jacking frame to make the horizontal displacement possible.

The upper shock pads are equipped with load measurement, to enable
chord load measurement while the jacking system is on brakes and/or off-
line.

The characteristics of each of the upper shock pads are as follows:

e Operational load 270t
¢ Maximum load 664 t

The individual loads of the upper shock pads are monitored by the jacking
system control system and a warning or alarm message is generated when
the individual shock pad load limits are exceeded.

The lower shock pads are equipped with load measurements to enable
chord load measurement while leg handling and to provide indication that
the spud can has reached the seabed.

The characteristics of each of the lower shock pads are as follows

e Operational load 815t
e Maximum load 364 t

GustoMSC
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4.2.4. Pinions (72 off)

The pinion, model M50, engages with the high strength steel rack. The
rack shall be greased thoroughly before / during operation. The pinion is
supported in the gearbox by spherical bearings inside the lantern piece.
The end- bearing needs to be adequately greased (see section 8).

Pinion technical data:

e Module: 50 mm

e Pressure angle: 27 degrees

e Number of teeth: 7

e Pinion width 200 mm

e Pinion weight See gearbox, included in gearbox weight,

see Section 4.2.5
4.2.5. Gearbox (72 off)

The gearbox, model U265, is a totally enclosed unit and shall be filled with
oil by owner prior installation. Left-hand and right-hand units are identical.
The gearboxes are equipped with:

Holes for fitting lifting lugs (M30 and M16)

Oil fill- and drain plugs

Oil level dip stick

Inspection access holes

Access for input shaft, with receptor for 19 mm Allen key, for manual
gearbox rotation (for installation purposes)

e Lantern piece with spherical roller bearings

Gearbox technical data:

e Model U265

e Gearratio: 1:1965.00

e Dynamic output torque: 150 kNm

e  Static output torque: 350 kNm

e Output speed: 0.73 rpm

¢ Qil quantity: 135 lit +/- 10%

e  Gearbox weight incl. pinion (without oil) 2531 kg

e Oil type: Mobilgear SHC XMP 320 with ISO VG320 viscosity (other

types to be approved by GustoMSC B.V.)
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4.3. DESCRIPTION OF THE E&Il / CONTROL SYSTEM
4.3.1. Overall system

The system is based on individually Variable Speed Drive (VSD) controlled
motors. The system comprises of three VSD panels, each equipped with a
DC-bus. Each bus feeds a group of inverters, driving the jacking motors.
Each DC-bus has a 12 pulse in feed, which consists of two 6-pulse
rectifiers, and one braking chopper to absorb reverse power.

The design of the system is in accordance with European manufacturer’s
offshore standard, class requirements and relevant IEC standards.

The system is suitable for operation in non-hazardous areas only.

The systems main power supply is,
e Voltage: 690V, 3 phase, floating (3-wire, no neutral)
e Frequency: 50Hz.

Additional power supply is required for auxiliary services and control are:
e 415V, 3 phase, 50Hz

e 220V, Emergency power, 50Hz, floating, no neutral

e 220V, Uninterruptable power, 50 Hz, floating, no neutral

e 220V, Normal power, 50Hz, floating no neutral

Each motor is equipped with a brake and encoder. The brake is used for
holding; the encoder is to determine the actual motor speed. For each leg
one motor is equipped with an over speed sensor.

The speed encoder and brake signals are led to the VSD cubicles, where
power and brakes are controlled.

Overall functionality is combined in the Control Cabinet, where two PLC’s
are located (one standby PLC). HMI screens on the central control desk,
and local functions on the Local Control Panels function as operator
interface.

Main power is distributed by transformers to the VSD cubicles, where
brake energy is absorbed by the brake resistors.

The ESD functions are separately implemented and are hard-wired
connected to ESD push buttons and over speed sensors.

GustoMSC
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The different cabinets communicate over a network based on the Profibus
protocol type.

HMI ESD

ControlDesk
LocalPanel

PLC

VSD

LAYER1 LAYER2 LAYER3

MOTORS

Figure 4-3: Architecture of control system.

The various components of the jacking and control system are described in
the next sections.

4.3.2. Motors (72 off)

The motors are AC cage-induction type, IP 56, totally enclosed, flange-
mounted with fail-safe  (electrically released, spring loaded)
electromagnetic brake. Motor cooling and duty are rated to accommodate
ambient temperatures and all operational cases. Insulation class F.

Each motor is equipped with an internal heater. The leg motors (18 per
leg) have the following power rating:

e 117 Nm (18 kW) S2-60 min.
e 143 Nm S2-30 min.
e 180 Nm S2-5 min.

GustoMSC
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4.3.3. Brakes (72 off)

Each motor and gearbox combination is equipped with an electro-
mechanical brake. Each brake is equipped with an internal heater. The
brake will disengage when the DC colil is powered. In normal operation the
brakes are only used as a stationary brake. The brake is a Pintsch Bamag
SFB 16/21-SH with a nominal braking torque of 210 Nm.

4.3.4. Encoders (+overspeed protection) (72 off / 4 off)

The encoder on every motor provides the feedback (motor speed) for the
jacking control system. For each leg one motor is equipped with an over
speed switch. The over speed switch will stop the jacking system if severe
over speed is detected (independent from the software settings).

4.3.5. Transformers (3 off)

Each VSD cabinet is powered by a 690/448/448 V Dy5d0 450 kVA
transformer with dual secondary windings. Each transformer has an anti
condensation heater and PTC sensor for temperature monitoring.

4.3.6. Brake resistors (3 off)

A brake resistor is connected to the brake chopper. The energy that is
generated by lowering the platform or a leg is dissipated by this resistor.
The resistor is built in a stainless steel enclosure. A cooling fan is mounted
in the frame to cool the resistor.

4.3.7. VSD cubicles (3 off)

The system comprises three VSD cabinets, one for each layer. Each VSD
cabinet consists of two rectifiers in a 12 pulse configuration and 24
inverters. Each inverter is connected to a motor with encoder. The brakes
of the motors are controlled from this cabinet as well. The VSD cabinets
are air cooled. A chopper is installed in each VSD cabinet for dynamic
braking, e.g. if the platform is lowering.

4.3.8. Control Cabinet

In the Control Cabinet the PLC system takes care of all logical operations,
except for the closed loop controls for the motors. The PLC system also
includes the communication hardware to accommodate remote 1/0O and the
HMI system. Two PLC’s with software redundancy are connected. In case
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of a problem in one of the PLC’s the other one can take over. With the key
switch in the cabinet the selection can be made which PLC is active.

4.3.9. Local control panels

Near each leg a Local Control Panel is available to control the jacking
system locally.

4.3.10. Central Control Desk

The system is controlled at the Central Control Desk by an operator. All
main functions are controlled and monitored by buttons, joysticks and
indication lamps. Two head-up screens and a keyboard are integrated in
the CCD. Some special functions are activated on these screens and an
overview of the actual values is presented. In case of an alarm or a
warning, a message will appear on one of the screens. A third screen next
to the joysticks gives basic information about leg load and inclination
angle.

4.3.11. Inclinometer

The jacking system is supplied with one electronic inclinometer located in
the Control Cabinet.

4.3.12. Communication

The distributed electronic systems are interconnected by an optical link,
communicating via the Profibus protocol in a ring arrangement. This net
topology gives redundancy. The ring can be interrupted once without loss
of functionality. If an interruption occurs a warning message is generated.
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4.3.13. Interfaces with other systems

See the table below for the general description of the interfaces with
external systems and switches.

VSD Layer 1
I/0 Interface Type | System
Digital Input CONTACT NO Leg 1 lower limit alarm
0 24v
Digital Input -
CONTACT NO Leg 1 upper limit alarm
0 24v
Digital Input CONTACT NO Leg 2 lower limit alarm
0 24v
Digital Input CONTACT NO Leg 2 upper limit alarm
0 24v
Digital Input -
CONTACT NO Leg 3 lower limit alarm
0 24v
Digital Input CONTACT NO Leg 3 upper limit alarm
0 24v
Digital Input CONTACT NO Leg 4 lower limit alarm
0 24v
Digital Input -
0 24v CONTACT NO Leg 4 upper limit alarm
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Control Cabinet (CC)

I/0 Interface Type | System

Leg 1 Running
Relay output | CONTACT NO/NC Motor heating on/off
Relay output | CONTACT NO/NC | 69 2 Running

Motor heating on/off
Relay output | CONTACT NO/NC | 169 3 Running

Motor heating on/off
Relay output | CONTACT NO/NC | L€9 4 Running

Motor heating on/off
Analog
output 4-20mA Leg 1 extension to DP
Active
Analog .
output Active 4-20mA Leg 2 extension to DP
Analog
output 4-20mA Leg 3 extension to DP
Active
Analog . 4-20mA Leg 4 extension to DP
output Active
Analog
output Active 4-20mA Leg 1 load to vessel
Analog
output 4-20mA Leg 2 load to vessel
Active
Analog
output 4-20mA Leg 3 load to vessel
Active
Analog
output 4-20mA Leg 4 load to vessel
Active
Relais CONTACT NOINC Alarm to vessel
output
Relais CONTACT .
output NO/NC Shockpad active to vessel
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5. HMI ENVIRONMENT

Upon startup of the Jacking System, the WIinCC runtime environment will
be started up automatically. After login (see section 5.7) the system can be
used to control and monitor the jacking process. This section describes
how to use the WIinCC runtime environment for monitoring and controlling

the jacking system.

5.1. COLOR DEFINITION

The colors used for the visualization are selected to increase contrast
between items and status presentation. Within the screens, 16 basic colors
are defined. Table 5-1 gives an overview of the colors used.

Table 5-1:

Color definition

Color If used in
symbol
Red I Alarm
Green Run
Blue I Overruled
Yellow Warning
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5.2. SCREEN LAYOUT

The WInCC screen lay out can be divided in three areas:

The overview area. Here you can choose the different screens
The workspace area. Here the jacking process can be monitored and
controlled

e The button area. OS functionality can be controlled from this bar.

QOverview

area

Workspace

area

Button area

Figure 5-1: Screen layout
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5.2.1. Overview area

. | ] = [prianzssszm

L wckma | [ cenersL | | |) | |Oumnwms| EEEE [ | | | | [l GustoMSC
B — SR SIEMENS
weor [ [ [ [ [ Q) weer || ][] |Of eea [ ||| [ [Off weoe ||| || }3sr—mm—

Figure 5-2: Overview area

An area selection button in the overview window represents the platform
(group) area.

The HMI screens in the top hierarchy will be selected upon left mouse
click.

See the table 5-2 for an overview of the other used symbols and their
functionality:
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Table 5-2: Description Items in overview area.

Function

Message line:
Messages (alarms, messages, system messages) are shown here. This line
always displays the most recent message

The group display hierarchy s not curr

Message acknowledge button:
Button for acknowledging the currently displayed message
Also the reset button on the CCD can be used.

Area selection button:

Displays the area picture in the workspace. The button labels correspond to the
names of the picture configured in the top level of the Picture Tree Manager.
Selected area has background cyan, otherwise gray

Opens the process window of the Picture Tree Navigator
To choose pictures lower in the hierarchy, left mouse click on the lower buttons

1| cHomora | | |||
|~ cuoroie | | [ [ []

| cHoRD1C mEEE

Loop-in-Alarm (open picture - alarm source):

These buttons will lead you to the picture containing the source of the alarm. In
this example, The symbols represent the collection of alarms and messages from
the leg 1 area.

Red : Alarm (system will stop)

Yellow: Message (system won't stop. Mostly used for system treshholds)

Black : System alarm (mostly fatal alarm, repair needed)

Blue :Not used in this system

Also see Table 5-7 section 5.11 for details.

- LEG1 | |w
| CHORD 1A 1. ™

| CHORD 1 |
 cHgw1 |

Login:
Displays the name of the current user. A mouse click activates the login window.
Login name in this example is “Siemens”

h%] |2rzurzu1 3 3:33:44 P

GustoMSC
VIS
SIEMENS

| SiBMEens

li|
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5.3. WORKSPACE
5.3.1. General

Displayed in the workspace are the individual screens of the various areas
of the platform. The process is displayed, controlled and operated here.
The pictures in the workspace are selected:

* Via navigation buttons and the picture hierarchy (see previous section
5.2.1)
* Via direct picture selection functions that may be configured.

There a two LCD screens available on the CCD. These screens are
independent which means different views can be chosen on each screen.
In the workspace, area images are displayed for reasons of supervising,
control and / or manual operation.

The following screens are available in the workspace:

General screen, see 5.3.2

Jacking screen, see 5.3.3

Leg screen (4x), see 5.3.4

Chord screen (12x), see 5.3.5
Hardware screen, see 5.3.6

Brake test screen, see 5.3.7

Loadcell screen, see 5.3.8

Motor Temperature screen, see 5.3.9
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5.3.2. General screen

3. Leg end limit switches
B 1 e Red=alarm activated ([ sz
S = i | [ | GustoMSC
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| i 1 I I I L .l i L slemens
STERN
2. Total leg load:
e Motor loads when moving
e Shock pad loads when static
=TI
LRFM . .
! 4. Chord info: White= stop
[ T LEvELOFF | g-g :;;’m Green = run
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=u-,:_....|:-_-.u;u 2,004 sB teoitely  asterran | PS
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0,80{ WAt =» 4hd LEG 1
e gt
B % | 6.Legextensions | & @ 7.Actual speed = = il || e

Figure 5-3: General screen

The following information is displayed on the General screen:

1. Heel and trim inclination of the platform.

2. The total leg load (*) displayed in horizontal bar graphs.

3. Leg end limit switches: Status of the leg end limit switches is displayed
here.

4. Chord info: Color of the chords indicate if the motors are running or not.

5. Speed setpoint: The speed setpoint that the platform should be moving
at.

6. Leg extensions: The individual leg extensions of the legs below the hull.
Leg extensions are measured from the point where the legs are zero-
ed. Normally zero is when the spud can is flush with the keel.

7. Actual speed: Green color indicates the actual speed; blue color
indicates the speed set point.

GustoMSC



GustoMSC
Revision 0 — e

P 11807-10802 28.

(*) Remarks on Leq Loads presented:

* When motor brakes are released, the total leg load is derived from the
individual motor loads (in metric tons). Presented loads take into account
mechanical efficiency losses and present the load at pinion-rack
elevation.

* When the motor brakes are set (motors not powered), the total leg load
is derived from shock pad loads. Presented loads take into account
jacking frame + jacking units deadweight and as such also represent the
leg load at pinion-rack elevation.

 Platform handling loads (upward and downward) are presented as
positive loads, leg handling loads (upward and downward) are presented
as negative loads.

* When leg handling and brakes set, no shock pad load information is
available and consequently leg load is presented as zero. It shall be
noted that in that case the actual leg load (on the pinions) does not have
to be zero (passive leg pulling).

While floating (leg handling) and brakes are set, leg load
is presented as 0, as no (lower) shock pad load data is
available.

However actual leg load is not zero. In floating mode the
leg load equals leg weight, during leg pulling the load
can be higher.

_ In case the actual leg load is higher than allowable
Warning jacking load (as may happen during passive leg pulling),
active leg movement is not possible as the system will
sense overload as soon as the motors are energized. To
reduce the load on the jacking system, follow the

procedure in Section 6.14.1 Leg pull override mode.

GustoMSC



Revision 0

P 11807-10802

GustoMSC
— N

29.

5

.3.3. Jacking screen

HARDWARE

4

LEG3

1. Total leg load:
Motor loads when moving

e Shock pad loads when static

43

LOAD
LEGZ

2. Actual average leg speed

LOAD AD
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3. Total leg load:
e Shock pad loads only
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6. Speed setpoint
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8. Brake overview:
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Yellow brackets
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Brake maintenance required
Brake in alarm
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Figure 5-4: Jacking screen
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The following information is displayed on the Jacking screen:

1.
2.

3.

8.

9.

individual motor speeds on one leg.

The total leg load displayed in vertical bar graphs. (*)
Actual average leg speed: The average leg speed calculated from the

Total leg load as derived from shock pads. Load is always presented

when platform handling. When leg handling the value 0 is shown. (*)

Leg extensions: The individual leg extensions of the legs below the hull.

Leg extensions are measured from the point where the legs are zero-
ed. Normally zero is when the spud can is flush with the keel and/or
when leg upper limit switches make contact.

Total power: The total power that is consumed or generated during leg

handling and platform handling. The total power is presented per layer.

moving at.
not.

individual brake is shown.

(*) see Remark on Leg Loads in section 5.3.2

Speed set point: The speed set point that the platform should be
Autolevel enable function: Shows if the Autolevel function is active or
Brake overview: One brake overview is given for each leg. Each

Rectifier status: Stop / Ready (circuit breakers in) / Closed .
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5.3.4. Leg screen

VaJ

1. Rack Phase Difference (RPD)

5. Limit switches
e red= alarm activated
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SP_1
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3. Actual speed and
Set point speed
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Figure 5-5: Leg screen

The following information is displayed on the Leg screen:

1.

2.

Rack phase difference (RPD): Indicates the difference in travel
between the three individual leg chords.

Load info per shock pad on pinion level: The individual shock pad load
value in metric tons. Location of each shock pad number can be seen
on leg sketch in the center of the leg screen.

Speed set point: The speed set point that the platform should be
moving at. Actual speed: Green color indicates the actual speed; blue
color indicates the speed set point.

Leg extensions: The individual leg extensions of the legs below the hull.
Leg extensions are measured from the point where the legs are zero-
ed.

Leg end limit switches: Status of the leg end limit switches is displayed
here.
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6. Load info per chord (*): The following values are presented in this

block.

a. Leg load average: The average of 6 motor loads in metric tons per
chord; or O when static.

b. Leg load min: The lowest individual motor load for that specific
chord or 0 when static.

c. Leg load max: The highest individual motor load for that specific
chord or O when static.

d. Leg load tot: Total leg load of 6 motor loads or the sum of two shock
pad loads per chord.

(*) Remarks on Chord Loads presented:

* When motor brakes are released, the total chord load is derived from the
individual motor loads (in metric tons). Presented loads do not take into
account mechanical efficiency losses between pinion and motor.

» When the motor brakes are set (motors not powered), the total chord
load is derived from shock pad loads. Presented loads take into account
jacking frame + jacking units deadweight and as such also represent the
chord load at pinion-rack elevation.

 Platform handling chord loads (upward and downward) are presented as
positive loads, leg handling chord loads (upward and downward) are
presented as negative loads.

* When leg handling and brakes set, no shock pad load information is
available and consequently chord load is presented as zero. It shall be
noted that in that case the actual chord load (on the pinions) does not
have to be zero (passive leg pulling).

While floating (leg handling) and brakes are set, leg load is
presented as 0, as no (lower) shock pad load data is
available.

However actual chord load is not zero. In floating mode the
sum of chord load equals leg weight, during leg pulling the
Warning load can be higher.

Chord loads are not monitored so no warning and alarms.
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5.3.5. Chord screen
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Figure 5-6: Chord screen

The following information is displayed on the Leg screen:

1. Motor red: By right clicking on an individual motor the motor face plate
with information for the individual motor is opened.
2. Brake indication: One brake overview is given for each chord. Each
individual brake is shown.
3. Rack phase difference: Indicates the difference in travel between the
three individual leg chords.
4. Load info per chord (*): The following values are presented in this
block.
a. Leg load average: The average of 6 motor loads in metric tons per
chord or 0 when static.
b. Leg load min: The lowest individual motor load for that specific
chord or 0 when static.
c. Leg load max: The highest individual motor load for that specific
chord or 0 when static.
d. Leg load tot: Total leg load of 6 motor loads per chord or the sum of
two shock pad loads per chord. (*)

(*) Refer to the remarks in section 5.3.4 on chord loads
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5.3.6. Hardware screen
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Figure 5-7: Hardware screen

Leg pull alarm override

The Hardware screen presents the alarm status of the electrical hardware
of the jacking system:

©CoNoO~WNE

Transformer temperature alarm status.
Braking Resistors temperature alarm status.
Braking chopper general alarm status.
I/O Fault: errors from communication network.
Ground faults, per layer per rectifier.
Rectifier general alarm status.
Redundancy: communication ring network status.
Emergency status: identification of all ESD stops and their status.
Safety relay status.
10.Leg extensions and RPD: reset facility.
11.Inclinometer: calibration facility. POS is shown automatically when not
in Autolevel mode, because when not in Autolevel mode, alarms will

not lead to an ESD stop.
12.Button to shut down PC for long term system shut down.
13.Leg pull override button, see section 6.14.1.
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5.3.7. Brake test screen

Location to access brake test screen

Push to activate brake test

Figure 5-8: Brake test screen

The brake test screen can be accessed with the sub-screen selection tool
in de overview area under Hardware.

A brake test is always performed with a set of 2 brakes, the brakes of the
opposite motors on a chord. By pressing the button the brakes open,
displayed as green. A message is generated confirming that the brakes
are opened. If the brakes do not open check the wiring and the brake
functionality.
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5.3.8. Loadcell screen

SHROCKPAD_3_B_ LA 1HOERPAD 3 B RE  SHOCRPAD St LA IHOCHRAD 3 ¢

Figure 5-9: Load cell screen

The Loadcell screen displays actual individual loadcell values. It can be
accessed with the sub-screen selection tool in de overview area under
Hardware.
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5.3.9. Motor temperature screen

W

ISTPYTITOYSSE) U O ] TR YT W O O O E T U ) R_— Y O 7

F POSSFC— e | P—— " " ]y FRmmmm— e - -

Location to access motor
temperature screen

Individual motor temperatures

= == = e s M M 1 [ P i o e L8

O]

Figure 5-10: Motor temperature screen

The Motor Temperature screen displays actual individual motor
temperatures. It can be accessed with the sub-screen selection tool in de
overview area under Hardware.
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5.4. BUTTON AREA
Displayed in the button area are function buttons. The runtime system
defines three sets of buttons. Figure 5-11 presents an overview of the
three button key-sets. The explanation is given in Table 5-3. Depending on
the authorization level and software some buttons will (not) be available.
Disabled buttons are not visible.
b FIDIER] el lelele ool Sl 58] Wi [ <]
1 2 3 4 5 8 9 10 11 12 13 14 15 20 2
Buttons key-set 1
q % [EI |@\ @ﬁ%dig@
23 26 27 28 29 21 22
Buttons key-set 2
SHEEPE] FNE 2 i | |
12 30 31 32 34 35 36 21 22

Figure 5-11: Button key sets

Table 5-3: Description of the buttons in button area

Buttons key-set messaging

NO Button Definition Tool tip text
1 - ] Change to Key set change
b button set 2
2 '}-‘% Login Password
3 = . Alarm window Alarm logging
==
4 EE] . Reports Reports
O
[m] -
5 [ Make trends Trend system
Y online
6 . Navigate directly | Tag point by tag
to Tags
g |-
7 . Navigate directly | Picture by name
‘ ?_” to pictures
il
8 | | Navigation Picture left
@ button left
9 : : Navigation Picture up
@ button up
10 : : Navigation Picture down
@ button down
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NO Button Definition Tool tip text
11 | | Navigation Picture right
|:-::> button right
12 f . Navigation Previous picture
@ button previous
13 [ : Navigation Next picture
> button next
r
14 om— Store picture Store single picture
=
15 : : Restore picture | Restore single picture
=
16 Load picture Recall saved screen composition
= composition
17 Save picture Save screen composition
% composition
18 Remove screen | Delete screen composition
% composition
| J
19 F | System Plant network configuration
h ] monitoring
XD
20 | Picture Picture information
e 0 information
21 . ,_“I[ﬁ : Acknowledge Acknowledge horn
(ﬁ EIM horn
. L
22 Acknowledge Acknowledge error
% error
23 | ' Change to Key set change
q button set 1
24 f . Change Change language
% language
2 [ : SFC SFC
% visualization
26 : I : Lock messages | (NOT AVAILABLE)
27 = Unlock (NOT AVAILABLE)
=hh U messages
28 i f?"" . User User authorization
‘ d ‘ authorization
|
29 X i Exit runtime Exit runtime
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NO Button Definition Tool tip text
30 e Incoming alarm | Incoming alarm list
T list
(==
31 = Acknowledged | Acknowledged alarm list
i alarm list
|E==]
32 3:{_ Outgoing alarm | Outgoing alarm list
1 list
==
33 =N Process alarms | Process alarms
1~ |
34 e Operation list Operation list
|¥
35 === ' Journal list Journal list
=
S |
36 | Print Print (NOT AVAILABLE)
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5.5. WINCC OPERATOR INTERVENTIONS

The system is provided with standard graphics that allow the operation to
set or modify system settings. This functionality is described in table 5-4
below.

Table 5-4: Operator interventions

Field Presentation Function Elements
Trigger Field to operate a trigger 1.
(“push-button”). The color of | Trigger (Input-
value e 0 I-" | | the text indicates if the Output)
I~ | | operation is possible: black is 2.
| 0.000 enabled, dark gray is not Trigger
OK I ‘ CANCEL I enabled. The operation takes enggle
place only after operating
OK. 3.
Trigger name
1 out n operation Field to operate a selection 1'.
(“switch™). The color of the Selection 1
background and the color of 2'.
Selection 1

the text indicates if the
TRIGGER | TRIGGER operation is possible: black enable
text on white is enabled, dark Selegf'on "
gray text or gray background :
‘ oK | ‘ CANCEL is not enabled. On the name
operation window, the :

operation selection is marked

with a blue color. The __Selection n
operation ta_kes place only ~Selection n
after operating OK. enable
Analogue operation 1.
Upper limit
i Field to operate an analogue 2.
loutn F value. The actual value is Input value
shown. The color of the 3.
background indicates if the Lower limit
Selection n operation is possible: white is 4.
enabled, dark gray is not Operation
‘ OK I ‘ CANCEL I enabled. On the operation enable
window, the operated value 5.
is shown. The operation Upper limit
takes place only after name
operating OK. 6.
Value name
7.
Lower limit
name
8.
Actual value
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Analogue operation ] 1.
ue Field to operate an analogue | |nput value
Vel Upper limit 100 value. The actual value is
: shown. The color of the
I 0.000 Value 0 ;:: background indicates if the
_ i operation is possible: white is
Lower limit 0 enabled; dark gray is not )
enabled. On the operation Value ﬁame
‘ 10% I ‘ 1% +1% I 0% window, the operated value
is shown. The operation
N ]| | takes place only after
o ‘ CRCEL operating OK.
Binary setting Field to operate an binary L
; Setting
value. The actual value is )
. . : shown. The color of the _~
setting I~ Setting active @ background indicates if the | Setting active
Setting not active operation is possible: white is text
enabled; dark gray is not
‘ oK ] ‘ CANCEL ] enabled. On the operation 3
window, the operated value Settin. not
is shown. The operation ing
takes place only after active text
operating OK.
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5.6. FACEPLATES

For every motor, drive, valve, binary alarm, measurement and controller
the detailed status can be viewed with a faceplate. Two motor faceplates
can be displayed:

1. Faceplate “small” (small window with the possibility making a selection
out of several displays)
2. Faceplate “loop” (large window which contains all the displays)

With a click on the motor symbol with the left trackpad button, one of the
faceplates “small” or “loop” will be displayed, (figure 5-12).

: I I ] :|Astandard

RPM (73 | TONS | E3
+1500,0 — +280,0
+1400,0 - Off
+1200.0 1400 - —Frocess Values— A
+1000.0 1 PV 0,0 RPN
+800,0 20 1]
i 4 TPV | 0,0033 TOM||m
+500,0 - £0.0
i : TPV 0,0 TOM
+400,0 - 1 | dﬂ
PO -180,0 - eetpoint—————————
5] 2200 o) External 00 %
Py 9P TPy (|2 Internal 0,0 %

Figure 5-12: Faceplate selection
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5.6.1. Motor faceplate “small”

Press left trackpad button to activate the faceplate. This faceplate shows
the actual motor current and the actual motor speed. In the right upper
corner a push button is displayed to activate the motor faceplate “loop”
(figure 5-12).

5.6.2. Motor faceplate “loop”

Press button in right upper corner of motor faceplate “small” to activate the
faceplate “loop”.

Motor process data (speed, current, torque) Active motor alarms:

Red=active interlock

# LEG1_VSD_01_A Orange=start condition ready

=g = == LEG1_VSD_01_AMotor|
v i F T =
RPI (4 | TONS | -  ormmand = \ O EE =
15000 2600 -
TiZ580 - off a a Date \T* [Class | Status[E
+1200,0 L1400 Process Values—; 2
+1000,0 PV 0.0 RPH
g | | i)
g TRV | 0,0033 TOMN||m
IR £0.0 TPV 00 ToM| [ rProcess Values—
+400,0 )
vea -180.0 ~setpoin——————| |7 0.0)) Re T
W'B eno o External 0,0 % TPV | 0,0033 TON| 2 Legup y
: : [ oo TPV 7 Legd
PV 8P TRV 4l Intemal ool 0oy ;e List: 0 ‘Window: 0 Ack: 0 £
ToNS BarRange™ [ Maintenance™ B 0w D
[wa. [ Fauit [Fault Dasmipti [Fautt val *1on0 o 260, || oper Hours 1.0
o. 3U ‘ault Desaription sutval || ang L -250. .
=200 e 08
- +400 rRange
I Al ————— 06
[ +20.0 UL l_mn active []
o | aHigh [ 1] i
20,0 L R .
oo 100, 07
0.0 rMonitoring Hysteresisl 0, 0o
-80.0
A [P active [7] active [ || 02/20113 2:28:41.890 PM 3:34:41.890 PM
TPV w 20, || Al Low | 1.1 ]| trend in the foreground LEG1_Y
Drive specific alarms and -
alarm numbers View/ Change Trends (torque/ speed)
threshold values

Figure 5-13: Faceplate "Loop" presentation

This faceplate shows more actual information of the motor:

Active alarms of the motor

Actual motor speed

Torque (trend)

Change alarm set points (requires super user authority)

Alarm limits (operator Il level required to change)

Alarm fault numbers (the cause of the alarm and remedy can be found in
the SINAMICS S List Manual, to be found in appendix D-6) and in PDF,
to be found in the CD.)

Face plates close with the ESC key on the keyboard.
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5.7. LOGIN AND AUTHORIZATION

Functionality on the OS is protected under authorization. The

authorizations are related to the user who's logged in.
Login:

To determine the authorization level, it is necessary to login as a specific
user. During start up of the OS (HMI software), system login screen
appears. When the system is running, the user can be changed by calling
the system login screen and select another user. This login window can be
called up by two ways:

By clicking on the current user, see table 5-2

* By operating button 2, see table 5-3

Login Isiemans 0K
Password I Cancel

Lagout

Figure 5-14: Operator login screen

The table below shows the permissions corresponding to the operator

login. Login names and codes will be provided separately by GustoMSC.

Table 5-5: Authorization levels

Authorization User group
No. | Description Super User Operator Operator
SIEMENS / level I
GustoMSC
1 | User The User Administrator can be called up and X
administration | changes may he made.
3 | System The user receives the right for status changes, X
change e.g. deactivate runtime system.
4 | Monitoring/ Enables the user to monitor and control, the X X ,
Control process, e.g. normal jacking
5 | Change alarm | In addition to authorization 4, this authorization X X
levels also enables the user to control the process.
9 | Override This authorization enables the user to operate
Switch maintenance/process override switch. X X
999 | Siemens Specific functionality only for engineering X
purposes.
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5.8. ENABLE OVERRIDE OVER INCOMING ALARM

Operator Il level authority minimum is required for overriding an alarm.
When a Process Override Switch (POS) is set, all warnings and alarms of
that process are neglected. Check the Cause and Effect diagram
(Appendix C-1.iii) for all the possible alarms to override.

In case the operator Il level authority is changed to operator
| level authority, all overrides on leg limit switches will be
disabled.

Warning

The following example illustrates an alarm in override on leg extension limit
switch.

Right-click to open below A L2 s S (LIS

window POS |[standard  |¥]
\@

Proces Override Switch

—

Actived [ Override

S
CHORD A
I8~ 8l

Figure 5-15: Enable override over incoming alarm

Use right trackpad click to select the process and enter the process
override menu. Select ‘override’ and then ‘active=yes’ to enable the
override. A blue POS icon appears at the process. The following applies to
the POS utility:

» To disable the override, left click on the POS icon.

» To override the alarms of a complete jacking unit, see section 6-14.1.

* Itis not possible to override alarms from the Emergency Shut Down
circuit.

* It is not possible to override system alarms.
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» For an overview of alarms which have an alarm override possibility, see
cause & effect diagram in appendix C-L1.iii.

5.9. ACKNOWLEDGE ALARMS AND MESSAGES

There are 2 ways to acknowledge the (alarm) messages.

1. Pressing the reset button on the CCD.
2. Click on the alarm acknowledgement icon in the WinCC button bar,
single alarm acknowledgement.

Some alarms require a dedicated reset. Every incoming alarm needs a
single reset (e.g. Rack Phase Difference alarm)

If an alarm is acknowledged, the system cannot be started up
automatically. See the reset procedure in section 6.11.

The system does not stop on warnings. Acknowledging the warnings will
move them to the acknowledged alarm list. Eventually when the cause of
the warning disappeared, the warning will move to the outgoing alarm list.
(See section 5.10)

] b | ][] @] (2] ]| )] [=iaha] [ |2 ﬂ.&ﬂa( \%‘?)
Figure 5-16: Alarm acknowledgement icon WinCC button bar

Figure 5-2: Alarm reset button CCD
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5.10. MESSAGE PAGES (ALARMS, SYSTEM MESSAGES, WARNINGS)

The HMI system has six message pages (alarm pages) configured. Each
page has its specific functionality:

* Incoming alarm list: All messages that have not yet
been acknowledged.

Acknowledged alarm list:  All messages that were
acknowledged but have not gone
out yet. (alarm still pending)

» Outgoing alarm list: All messages that have gone out (de-
queued).

» Process alarms: All automation system messages.

» Operation list: All operator input messages.

» Journal list: All messages.

To open the different lists press the corresponding button on the button
bar. (See table 5-6 below)

Table 5-6: Buttons to open event listings

33 == | Incoming alarm list Incoming alarm list
34 | = | | Acknowledged alarm list Acknowledged alarm list
35 31{7 | | Outgoing alarm list Outgoing alarm list
{
36 | | Process alarms Process alarms
kd
i)
— - N —
37 =g Operation list Operation list
I A
38 | (=== | | Journal list Journal list
-
IEE
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Example of alarm list:

| |#Y |00z 1532585318 0 CCCICCC_CB_CABINET_FANSIAIIm CCC_CABINET_FANS_CCC || s assssin
JACKING [ l |.l _._,|| GENERAL | .j,|.||wnwmeﬁ [ l ]'a | l l l | I lF GustoMSC
SIEMENS

e [ [ LT LIOJ e | [ ]I 1 JOJL e [ ][] IOl

weo | |1 Wi

|| incoming alarm list

HARDWAREIESD_CCD/Alarm

Comms Batch name

|Event
ESD on CCD HIGH Alarm

; 0 |HARDWAREICC_SAFETY_RELAYIAla CC_SAFETY_RELAY_TRIPPED m
3 (20023 153251323 0  CCCICCC_CB_MOT_HEAT_L1_CHAl CE_MOT_HEAT_L1_CHA BC
4 (200213  16:3251324 0  CCCICCC_CE_MOT_HEAT_L1_CHE| CB_MOT_HEAT_L1_CHB BWc
5 2002113  15:3251324 0  CCCICCC_CB_MOT_HEAT_L1_CHCICB_MOT_HEAT_L1_CHC Bc
6 |20002M3 153252756 0  CCCICCC_CB_HEAT_LCP_LEG1/Ala CCC_HEATER_LCP_LEGH Bec
7 200213  16:32.52768 0  CCCICCC_CE_HEAT_VSD_LAY1/Alar CCC_HEATER_VSD_LAYER1 BWc
8 2002113  15:3252763 0  CCCICCC_CB_MOT_HEAT_L3_CHCiCB_MOT_HEAT_L3_CHC \c
9 |2002M3 153252764 0  CCCICCC_CB_MOT_HEAT_L3_REL!CE_MOT_HEAT_L3_REL -
1020102113  15:32.54763 0  CCCICCC_CB_MOT_HEAT_L3_CHEICB_MOT_HEAT_L3_CHB Wc
11 (200213 153255318 0  CCCICCC_CB_CABINET_FANSIAlarn CCC_CABINET_FANS_CCC \c
12

13|

1

15|

18|

17

18

i

20

12|

22|

23

24|

25|

26

27

28|

29

3e_|

3

32

33

34

35

36

+f | |
Ready Pending 57 To acknowdedge: 11 Hidden O |List: 11 -t

— ) Wi
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5.11. EVENT CLASSES

All system events will be logged. Every system event (alarm, message,
operator login, change of value etc...) has its own code and color to
identify the cause of the event. Also the symbols used in the HMI screen
are equipped with the same philosophy. All system events are categorized
in so called event classes. See the table 5-7 for an overview.

LEGA

CHORD 14
CHORD 1B
CHORD 1C

et —

Figure 5-19: Loop-in-Alarm picture
The possible event classes explained:

Table 5-7: Event classes explained

Abbreviation of event class used Event class /
on the HMI pictures Color Meaning

Overview | Symbol | Faceplate message text

A H AH Alarm High White/Red Too High

W H WH Warning High Black/Yellow | High

W L WL Warning low Black/Yellow | Low

A L AL Alarm Low White/Red Too Low

S S S System Error Yellow/Black | Hardware Failure
F F F Fault Yellow/Black | Hardware Failure
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6. FUNCTIONAL DESCRIPTION CONTROL SYSTEM

6.1. LAYOUT CENTRAL CONTROL DESK (CCD)

T T T e

> )

Figure 6-1: Central Control Desk with inclinometer
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The following functions and indications are provided on the CCD:

Key switches:
» Off / Standby / On
* Remote / Local

Push buttons:

* Normal Speed

Set speed 1

Set speed 2

Alarm / Reset

Lamp test

» Auto level

* Emergency stop button

Joysticks:
* Master joystick
* Individual leg control joysticks

Indication lights:

* On

* Local

* Motor heating on (lights up when motor heaters are activated)
» Desk heating on (lights up when heater CCD is on)

Buzzer:
e Buzzer

Inclinometer screen:

* Inclinometer (water level)

* Inclinometer values in degrees

* Leg loads in metric tons as derived from upper shock pads

The available functions are described in the section 6.3 up to section 6.15.
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6.2. LAYOUT LOCAL CONTROL PANELS (LCP)

Figure 6-2: Local Control Panel

When running presented chord loads represent the
motor loads without efficiency. When static and platform
jacked shock pad loads are presented In case of leg
handling no load information is presented. (See also
section 5.3.2 for load type explanation).

Tip
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The following functions and indications are provided on the LCP:

Key switch:
* Remote / Local

Push buttons:
* Leg up / down (Up, Down)
» Emergency stop button (outside on left side)

Indication lights:

* Ready for Operation

» Brakes released, per chord (on this platform individual release per chord
IS not possible)

* Local

» Cabinet heating on (lights up when LCP heater is activated)

Text screen:

* Leg extension in meters

» Power per leg

Speed in rpm (note: on this platform all chords of a leg have equal

speed)

Load in metric tons per chord

» The LCP displays the chord loads calculated from the motor loads
without efficiency. When the motors are not running no chord load is
indicated on the LCP.

The available functions are described in the following sections.
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6.3. OFF / STANDBY / ON

The key switch OFF / STANDBY / ON is used to enable the jacking
system.

With the key switch in position:

* OFF:
» The Main Contactors are switched off, and so all motor brakes are
engaged.
* The PLC system and the HMI system remain powered on 230V supply
(generator and UPS).
» System keeps on displaying leg load (as derived from shock pads,
when jacked)
» Cabinets incl. drives are powered by 400V auxiliary supply.
« STANDBY:
« In standby mode the main contactors will switch on energizing the
rectifiers. In this stage the Jacking System is not active.
 Joystick and buttons on the CCD are disabled.
e The PLC system and HMI system are powered by 230V supply
(generator and UPS)
» Cabinets incl. drives are powered by 400V auxiliary supply.
* ON:
* In this mode the rectifiers will switch on. This causes the DC-link to
load which can be seen on the main screen on the HMI system.
* Once loaded completely (approx 600V) the system is ready for
operation.
« |t takes two seconds maximum to completely load the DC link. The
‘ON’ lamp next to the key switch will light on indicating the jacking
system is active.

Figure 6-3: OFF / STANDBY / ON key switch

Note: full system shutdown is not standard condition. For long-term
controlled shutdown and restart procedure, see section 6.14.5.
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6.4. LOCAL / REMOTE

Remote means control from the CCD; local means control from the LCP.

Figure 6-4: Controls for local / remote on CCD

REMOTE/LOCAL | LOCAL |

Figure 6-5: Controls for local / remote on LCP

Local control is for individual leg operating functions (lifting / lowering) and
for maintenance purposes.

Local control can be obtained by following the next steps:

» The operator at the CCD turns the key switch (figure 6-4) from remote to
local.
» This causes the lamps on all LCP’s and the CCD to flash. The operator

at the CCD is still authorized.

* Turn the key switch on a LCP (figure 6-5) from remote to local to take
over control.
* The lamp ‘local’ at that LCP and CCD now lights up continuously,

meaning the operator located at the LCP is in control.

The joysticks on the CCD are disabled.

The lamp ‘local’ at the CCD is on.

Operator at CCD can (still) adjust the jacking speed.

Local control can be selected on multiple LCP’s simultaneously.

When the lamp ready for operation is on, the leg can be operated.
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Remote control can be obtained by following the next steps:

» The operator at the LCP turns the key switch from local to remote.
» This causes the lamps on that LCP to flash. The operator at the LCP is
still authorized.
« When all LCP’s are switched to remote, the lamps on all LCP’s and the
CCD are flashing.
* Now the operator at the CCD must turn the key switch from local to
remote to take back control.
» The lamp local at the LCP's and CCD is off.
» The controls at (all) the LCP’s are disabled.
« Joysticks at the CCD are enabled.

For safety reasons the key switches are edge triggered.
This means that the position of the switches does not
necessarily represent the authorization status of the
system.

Warning  The ‘local’ lamp ‘on’ indicates that local control has been
granted.
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6.5. JOYSTICKS

Joystick leg 1...4

These joysticks are used for lowering / lifting one of the legs. The joysticks
are of the spring return type (when not deflected the joysticks will return to
the neutral position). To lower or lift a leg, the joystick needs to be pushed
constantly.

Master joystick

This joystick is used for lowering / jacking the platform; and moving the
legs with all legs simultaneously. The joystick is not of a spring return type
(when released the joystick will stay put). The auto-level function can be
used in combination with the master joystick.

Note: Joystick commands from zero to running are only detected when the
motors are stopped.

6.6. OPERATING MODE

The Normal operating mode can be selected by the corresponding button
on the CCD. The jacking system will monitor the maximum speed and
motor torque. An alarm is generated if these values are exceeded. The
speed of the motors is adjustable at all times (within the programmed
limits) using the HMI system (WInCC). (See the instructions in section 6.8.)

6.6.1. Normal mode

When the jacking system is switched on, ‘Normal mode’ is selected by
default. Normal mode will be used during normal operation of the jacking
system; leg lowering, platform lifting, platform lowering, leg retracting, leg
lifting. Normal mode can used in combination with the ‘Auto level’ function,
see section 6.7.

Following system settings are applicable during operation in ‘Normal

mode’:

Maximum speed setting: 0.8 m/min
Maximum leg load: 1782 mt
Maximum pinion load: 153 mt
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6.6.2. Re-torque of pinions

In case re-torque of pinions is required, switch on the jacking system and
set the speed set point to the minimum setting (0.2 m/min). Lift the platform
over a short distance by operating the joysticks. The control system will set
the torque on all pinions to the same value.

Switch the jacking system off.

6.7. AUTO LEVEL

While platform lifting or lowering, the auto level function is available by
enabling this function at the CCD (for pushbutton see section 6.1). Auto
level will only be active when using the master joystick.

Operating the master joystick down will lift the platform. Operating the
master joystick up will lower the platform.

The auto level system will reduce individual leg speeds so that the platform
stays leveled. If the auto level function cannot keep the platform leveled,
an alarm is generated at an inclination of max. 0.3 degrees and the system
is stopped.

To disable auto level, press the Auto level button once more.

When not in auto level mode, inclination of the platform
will only generate a warning and alarm message and the
system continues running.

Warning and alarm messages with respect to inclination
- are only generated when the platform is on its legs (at
Warning  |east 100 mt leg load). While the platform is floating
inclination warnings and alarms will be suppressed.
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e The Autolevel feature does NOT control leg loads,
only platform inclination angles. Leg load warning and
alarms remain active, but maintaining a proper leg
load (distribution) is operators’ responsibility.

e The Autolevel feature is NOT suitable to adapt to or
follow a penetrating leg or leg punch-through.
e The Autolevel feature may adapt to slowly changing

Warning environmental conditons (such as prevailing
current/wind load causing the platform to incline a bit),
but when these conditions change rapidly (dead wind)
the autolevel feature may not be able to react timely,
causing platform inclination in opposite direction.

accurate enough, over long jacking strokes.

When the platform is preloaded and leveled, jacking with
master joystick without Autolevel mode is normally
Tip
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6.8. CHANGING SPEED SETPOINT
6.8.1. General

To change the speed setpoint:

* Open the ‘General’ or ‘Jacking’ screen on the CCD see section 5.3.2 and
5.3.3.

* Click on the speed set point input field (see below figure) to change the
value and press enter to confirm.

It is not possible to enter values higher than the maximum speed setpoints.

SPEED SETPOINT
MNP

Figure 6-6: Setting speed setpoint

6.8.2. Set speed button

Depending on the speed setpoint set on the General or Jacking screen,
the set speed buttons (see section 6.1) can be used to set a custom speed
setpoint, different from the “fixed” maximum setpoint for the normal mode.

To set a custom set speed:

* Open the ‘Jacking’ screen on the CCD see section 5.3.3.
* Click on the set speed input field (see below figure) to change the value
and press enter to confirm

0,41 MMIN  sET SPEED
0,80 MMM SET SFEED
0,80 MMIN  nMoRMAL

N o

Figure 6-7: Set speed input field

Oom

It is not possible to enter values higher than the maximum speed setpoint.
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6.9. BRAKE FUNCTIONALITY

Each jacking unit is equipped with a failsafe brake. The brakes are spring
applied and electromagnetic released. The status of the brake is monitored
with a Brake Control Unit (BCU) unit. The BCU also monitors proper
functionality of the brakes. In case the brakes need maintenance, this will
be indicated on the HMI screens, see section 5.3.

If required the brakes can be manually disengaged. See appendix D-2 for
the manual of the brakes. The control of the brakes is performed by the
control system of the jacking system.

The following sequence is used to disengage the brakes in normal
operations:

1.

The VSD'’s energize the E-motors and the speed set point is set to O
rpm

2. The brakes are energized (disengaged)
3.

When all the brakes are disengaged, the speed of the E-motors is
increased to the required speed. In case not all the brakes of the
energized are disengaged within 2 seconds, the brakes are engaged
again, the E-motors de-energized and an alarm is generated.

The following sequence is used to engage the brakes:

1.
2.

When the joystick is released the E-motors ramp down to O rpm
When the E-motors have a speed of 0 rpm, the brakes are engaged.

See section 6.10 for a description of the brake functionality in case of an
emergency situation (system fault or activation of an emergency stop).

GustoMSC



GustoMSC
Revision 0 — e

P 11807-10802 62.

6.10. STOPPING MODES

The way the jacking system stops depends on the kind of alarm. Which
alarm will cause which stopping strategy can be found in the cause and
effect diagram, see appendix C-1-iii.

PLC fast stop

This stop is initiated by the software in the PLC (e.g. leg position). The
motors ramp down, the brakes will engage and the circuit breakers will
open after 2 seconds. The jacking system has to be switched off and on
(using the key switch) to reload the DC link voltage. Pressing the reset
button will set system back to ready for operation.

Hardwired fast stop

This stop is initiated by the ESD circuit. The motors ramp down fast, the
brakes will engage and the main circuit breakers will open after 2 seconds.
The jacking system has to be switched off and on (using the key switch) to
reload the DC link voltage. Then after a reset the system becomes ready
for operation. The emergency stop circuit (the hardwired stop circuit)
provides a failsafe system stop, independent from the software.

Uncontrolled stop

This stop is initiated by a critical drive failure. In this situation the motors
coast down, the brakes will close and the main circuit breakers will open
immediately. A reset is necessary to continue, provided that the failure is
no longer present. For the reset procedure, see section 6.11.

Normal stop

A normal stop is initiated by a normal stop condition. In this situation the
motors ramp down normally till they stop. Then the brakes will engage.
The system can be restarted upon command.
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6.11. ALARM HANDLING AND RESET PROCEDURE
6.11.1. Finding alarms

* Follow the ‘loop in alarm’ buttons on the HMI screen, see Table 5-2)

« If the motors won't start, a red rectangle over the motor[s] appears. Open
the faceplate showing the interlocks and start conditions to find out the
jacking system won't start.

» Open the hardware screen (see section 5.3.6) to check if any alarms or
emergency will interlock the jacking system.

» Check for active alarms by opening the incoming alarm list (section 5.10)

6.11.2. Reset procedure:

» Solve the root cause of the alarm

» Switch off the jacking system using the key switch (see section 6.3)

* Wait 5 seconds

» Switch on the jacking system using the same key switch

* Press reset button several times until the messages disappear or the
number of messages does not change.

* If the alarm is a system alarm (black and yellow message), the alarm is
due to defective equipment. This means that the repair is needed. Check
the component manuals for details, see appendix D.

» Other alarms can be temporarily overruled. How to, find the procedure in
section 5.8

* Repeat the start up procedure in section 7.2.

In case a drive alarm cannot be reset with the procedure
as described above, the following procedure applies:

e Determine the location of the drive with an alarm by
following the ‘finding alarms procedure’ as described
above.

e Determine the layer in which the drive is located.

o Reset drive electronics by switching off circuit breaker

- =00.G-Q1 located in the VSD cabinet for the applicable
Tip layer.

e Switch on circuit breaker =00.G-Q1 and continue

operation again.
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6.12. LEG EXTENSION AND LEG END DETECTION
6.12.1. General

The leg extension is calculated by the control system and is based on the
number of E-motor revolutions. The E-motor revolutions are monitored by
the encoder.

The leg end detection (top and bottom) is performed in 2 ways:

1. Based on the calculated leg extension (warning and alarm)
2. Based on the leg end detection switches (alarm)

In case the leg end is the detected, an alarm is generated and the system
is stopped (see cause and effect diagram appendix C-1-iii). See section
5.8 for overriding the leg extension alarm, for example to elevate the
spudcans above waterline up to inspection level.

6.12.2. Resetting the leg extension

The leg extension can be reset to O when the leg is fully retracted and the
‘leg up end detection switch’ is activated. To reset the leg extension, select
the hardware screen, see section 5.3.6, and click on the reset button in the
leg extension area. Select reset and click ‘OK’. When the leg extension is
reset, the Rack Phase Difference is also reset.
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6.13. RACK PHASE DIFFERENCE

The jacking system is equipped with a RPD monitoring system. The RPD
display shows relative differences in displacement of the 3 chords for each
leg. Displacement of each chord is calculated from the encoders of the
motors.

If the difference between the highest and lowest chord exceeds the
warning and alarm values as specified in section 0 a warning or alarm is
generated, see appendi C-1-iii. In case of a rack phase difference alarm,
the system is stopped automatically.

See section 5.8 for overriding the rack phase difference alarm.

¢ In case of a ‘rack phase difference’ alarm, the operator
should always check the leg structure for damage and
find the cause of the alarm.
e After overriding the alarm, the jacking system should only
be used to solve the rack phase difference and not
Warning continue jacking.

The rack phase difference can be reset to 0 when the leg extension is
reset, see section 6.12.2
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6.14. SPECIAL OPERATIONS
6.14.1. Leg pull override mode

When, during a leg pulling operation, the leg load exceeds the leg load
alarm levels for normal operation, the jacking system will trip as soon as
the leg is operated. In such a situation it is possible to increase the
negative leg load alarm levels to bring the platform back to a safe situation.
The following applies to the leg pull override mode:

» Leg pull override mode is only activated for leg lowering motions, alarm
levels will not be increased during leg lifting motions.

* In leg pull override mode only the negative leg load alarm levels are
increased. In leg pull override mode the following leg load alarm levels
apply:

» Constant speed: Positive leg load alarm: 1782 ton; Negative leg load
alarm: 2857 ton

* Ramp up / down: Positive leg load alarm: 1863 ton; Negative leg load
alarm: 2986 ton

The procedure for leg pull override is as follows:

 Activate the leg pull override mode via the push button on the HMI
(Hardware screen, see section 5.3.6)

* Press and hold the Normal mode push button on the CCD, see section
6.1.

» Operate the joystick (master joystick or individual leg joystick) in leg
lowering direction

De-activate the Leg pull override mode as soon as the leg loads are back

to normal levels below the alarm levels
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6.14.2. Operation with failed jacking unit

In case a jacking unit is not functioning properly and immediate repair is
not possible, operation with a reduced number of jacking units is possible.

This applies for mechanical problems on the jacking unit and drive; and for
control problems of the motor (motor, encoder, brake, brake control, VSD).

In case of missing encoder signal while running; an
alarm will be generated and the system will be stopped.
In case of generation of this alarm, the encoder cable
should be checked or a POS should be set on the

Warning jacking unit.

Overrule alarms coming from jacking units:

e Do not overrule jacking units before manually
lifting the motor brakes. Once overruled, the
system won'’t react on the feedback of the
brakes. If this happens, theoretically the
brakes can be closed while the jacking
system is running. This will damage the
brakes and can cause fire.

e Malfunctions in the hardware prevent the
system from operation (such as short circuit
in the encoder cable). To bypass these
malfunctions, defective devises are to be

WARNING cleared by the electrical engineer (e.g. in
cases of short circuit disconnect encoder
cable).

e To avoid unbalance in the jacking frame, the
opposite motor is also overruled and should
be treated as defective jacking unit, including
manual lifting the brake and disconnecting
the power cables.
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* Log in as operator with level Il authorization, see Section 5.7

» Release the brakes mechanically, see appendix D-2 for the brake
manual; or in case of a defective gearbox / pinion remove the complete
jacking unit.

 Disconnect the power cables of the overruled unit.

* On the ‘Jacking screen’ (see section 5.3.3), left click on the brake area
will overrule all alarms coming from this particular motor break
combination.

1 OVERRULE = LEFT CLICK

OVERULE TO NORMAL OPERATION =
RIGHT MOUSE CLICK

Figure 6-8: motor brakes in alarm

* When the POS (Position Override Switch) becomes visible over the
motor brake combination, it is active. See figure 6-9.

TEST MODE !l

Figure 6-9: Position Override Switch
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Only one motor brake combination per chord can be overruled.

Design allow for only two (2) opposite jacking units per
leg to be out of order. Overriding more jacking units may
result in overload of the jacking system and/or leg.

Warning

Log out and log in again as normal operator. (See section 5.7)
Reset the alarm coming from the brake. (See section 5.9)
The motor brake is disabled now and start up is possible.

When a jacking unit is overruled, the maximum allowable
load on the other jacking units is increased from 90 mt to
101 mt.

Warning

From overrule mode back to normal operation:

» Set the brake to its original setting (brake engaged)

Log in as operator 2 see section 5.7.

On the ‘jacking screen’ (see section 5.3.3), right click on this brake.
The POS icon will disappear, indicating that the motor/ brake
combination will be active again.

Log out and log in again as normal operator (see section 5.7)
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6.14.3. Operation with failed shock pad load measurement

In case one or more shock pad sensors are not functioning properly and
immediate repair is not possible, operation with a reduced number of
shock pad sensors is possible.

In case of a bad signal from the shock pad the following actions are taken
by the control system:

* A warning message is generated indicating which shock pad gives the
bad signal. The system is not automatically stopped in case of a bad
signal from a shock pad.

» The value coming from the shock pad is changed to the maximum shock
pad value of 664 t.

The operator has the possibility to override the shock pad sensor:

* Login as user with operator Il authorization, see section 5.7.

» On the Leg screen, left click on the shock pad area to put a POS on the
shock pad.

With the POS the control system derives leg load from the remaining

sensors only.

Design allow for five (5) shock pads per leg to have a POS
on load measurement. However this will affect the accuracy
of the calculated leg load.

Tip

Log out and log in again as normal operator. (See section 5.7)
From overrule mode back to normal operation:

Login as user with operator Il authorization, see section 5.7.

* On the Leg screen right click on this shock pad.

» The POS icon will disappear, indicating that the shock pad signal will be
active again.

* Log out and log in again as normal operator (see section 5.7)
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6.14.4. Operation without HMI

Whenever the HMI screens are not functioning, the system can be
controlled with all the push buttons and joysticks. In this case it is not
possible to use the functions that are normally controlled on the HMI
screens, such as a change of speed set point.

The inclination display at the CCD shows inclination and leg loads as
derived from the upper shock pads.

The following data can be found on the displays at the local control panels:
» Speed of each chord

» Load on each chord

» Extension of the leg

6.14.5. Long term system shutdown and recovery

In normal situation when jacking operation is not required, the jacking
system is ‘OFF by means of the key selector switch. As described in
section 6.3, the system uses 230V and 400V power supply, of which the
230V must be uninterrupted (UPS)

In case long-term full vessel black-out is expected, the system may be
prepared as follows. Note that leg load monitoring will be switch-off also.

For long term shut down follow the following procedure:
» Set the system in OFF mode on the central control console.
 Logon at Operator 2 level on the HMI to logoff the WIinCC system (by left

=S
click .| on the button bar)

Click on the button “Shut down PC” (In the left below corner of the
Hardware Screen, see figure 6-10) to shut down PC.
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-BERAKE CHOPPERS- = |
=l =l |
PC shut down button =
\ = =
\ =
=IO FAULT- =
||
= PLC:
" (==
SHUT DOWWN PC |

*ALL TRIPS AND ESD'S WILL SHUTDOWN JACKING SYSTEM

O] Pl |Gilitaf |14

Figure 6-10: PC Shut down button

4

Exit runtime will disable the HMI functionality.

Warning

* The HMI will be stopped. When all windows are closed, the box-PC
which is located in the control desk can be switched off.

Figure 6-11: On off switch located at the back of the box-pc.

» Make sure 230V UPS is powered all the time, because batteries can only
hold for 1 month maximum
» Shut down all other power supplies and systems.
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To start up again switch on all powers and systems and switch on box PC.

In case of long-term shutdown (typically >1 year), reference is made to the
various equipment manuals for pre-recovery inspections and measures,
and to Class requirements and recommendations. Specifically, in case of
recovery after shutdown of 2 years or more, refer to the reforming
instructions for the DC link capacitors.

6.15. EMERGENCY OPERATIONS
6.15.1. Emergency stop

Activation

Press one of the available emergency stops to stop the jacking process
immediately.

This is a hard wired stop, working independently from the software. The
brakes will engage immediately. The brakes will engage, controlled by
hardware, no matter what the motor speed might be.

Meanwhile the drives will try to stop the motors as fast as possible,
reversing the direction of the torque.

After two seconds the ESD circuit opens the main circuit breakers, cutting
off the power. This will close all the brakes (fail safe) if for some reason
this was not the case already. Also all drives are de-energized now.

The emergency stop has no effect on the PLC and HMI (beside notification
of the emergency stop itself). On the ‘hardware screen’, the active
emergency stop is now red.

In case of an ESD activation a brake low voltage can
occur resulting in a warning. This is warning does —in
such a case- not have any functional implication and

. can be reset without further investigation.
Warning
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Reset

Make sure the reason for this emergency stop is no longer present. Turn
and pull the emergency button to deactivate the ESD circuit and to enable
the jacking system. Follow the reset procedure to restart the jacking
system, see section 7.2.

The main difference of a normal stop in relation to an emergency stop is
that during a normal stop the brakes will close when the motor speed is
reduced to almost zero. Frequent use of the emergency stop will
deteriorate the motor brakes.

6.15.2. Switch over PLC

PLC switchover only makes sense if the PLC itself is
defective. Prior to change over, make sure all other
system parts are working properly.

Warning

» Make sure jacking system is in position OFF

* Open the door of cabinet +1F02

» Check status of the second PLC by checking the status indicating LEDS
of the PLC2 system

MC 952 / 256 k'ﬂ / RAM
6ES7 §52-1AH00-0AAD

Figure 6-12: PLC indicating LED's

* INTF Should be off

EXTF RED is allowed (occurs when PLCL1 is master)
BUS1F RED is allowed (occurs when PLC1 is defective)
BUS2F RED is allowed (occurs when PLC1 is master)
FRCE No meaning

* RUN Should be green

Stop Should be off
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If RUN or STOP or INTF do not match these settings,
PLC2 is not ready for switching over.

Warning

» Switch over to the other PLC using the key switch, see figure 6-13.

* After switching over, EXTF and BUS2F should be OFF for normal
operation

 Follow the start up procedure as described in section 7.2

* The jacking system is ready for operation

There is no need to make adjustments or change
settings. These are already stored in both PLC’s except
for overrides. Overrides will need to be re-set.

Warning
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7. OPERATING SEQUENCE

See the Designer’s manual for the operations of the MSC NG2500X Jack-
Up Unit, for the overall operation of the unit. This manual describes the
overall sequence for the installation of the platform on location. This
manual only describes the checks and operation of the jacking system.

7.1. BEFORE START-UP

The following checks have to be completed for leg and jacking unit before
start-up:

» Check all jack houses and make sure they are clean and tidy (no loose
items).

* Verify that the legs are not obstructed and free to move

* Verify that the jacking units are undamaged

* Verify that the legs and racks are undamaged

» Check oil level of the gearboxes and fill up if required

» Grease the bearings of the jacking units; see section 8.2 for
recommended grease interval.

» Grease the racks of the legs. Make sure the full contact surface between
pinion and rack will always contain sufficient grease.

» Check if all ventilation openings of cabinets and brake resistors are
unobstructed.

» Ensure sufficient power generators are available online. Monitor
electrical load.

To avoid damage to the rack and pinions, the racks
should be properly greased throughout the duration of
the jacking operation.

After complete black out (including UPS) or in case of new

: PLC start up a number of alarms and warnings will occur

Warning (e.g. Drive warnings 0). These alarms and warnings can
be reset without further investigation.

Before starting up the system the system needs to be energized:

* Check if the switches -S01-S03 in the cabinets +1F02 and +1F03
(Central Control Cabinet) are on.
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* Check if the PLC located in cabinet +1F02 is on. (Circuit breakers 00.G-
F7 or 00.G-F8)

 Switch on all the main switches located on the doors of the VSD
cabinets.

* Follow the reset procedure in section 6.11

» Check and fix any remaining alarms on the HMI screen (see section
5.10)

» Perform a lamp test.

» Ensure all fans are running.

7.2. STARTING UP

* Turn the key switch ‘OFF / STANDBY / ON’ on the CCD to ‘ON’.

» Check the HMI screen if the DC links will pre-charge. If the DC links are
fully pre-charged then the system is ready for operation.

» The bar graph shown in figure 7-1can be used to check if the DC links
are fully charged.

» Use the joysticks to start the jacking process (section 6.5).

« |f the drives won't start, find more information in section 6.11.
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7.3. LEG HANDLING

7.3.1. Leg lowering /lifting

XX

XXKKXXXXXXX

|

XXXX

Figure 7-2: Platform in leg lowering / lifting stage

Lowering and lifting the legs can be controlled from the Central Control
Desk (CCD) or from the local control panels (LCP) near each leg. The
controls of the LCP are assigned to one leg only. (Meaning only one leg
will move up and down when started from the LCP)

When leg handling is active, the shock pads cannot determine the loads.

When the brakes are engaged during leg handling, the
actual load is not shown on the screens, since the lower
shock pads do not have load measurement.

Warning

During leg handling, the maximum speed setting is 0.8 m/min with use of
the normal speed button. If required, the operator can adjust the speed set
point.
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Control leg handling from the CCD:

» Set the jacking system to remote operation. See section 6.4.

» Use the main joystick to control all legs simultaneously or the leg
joysticks to control one leg only.

» Use the normal speed button for the maximum speed setting 0.8 m/min.

Control leg handling from LCP:

» Set the jacking system to local operation (see section 6.4).
* On the LCP all chords are selected automatically.
» Use the ‘legs up’ and ‘legs down” buttons to control the leg movement.

During leg lowering the motors are running in regenerative braking mode
(this means the energy of lowering will be dissipated by the braking
resistors).

The system will generate an alarm and will stop if the position of a leg
reaches the lower or upper limit. The motors will be stopped and the
brakes applied.

Figure 7-3: Brake feedback indicating lights
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Figure 7-4: LCP text screen showing leg extension and chord load.
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7.3.2. Leg extracting / pulling

XXXKXXXX
XXXXXX

T
|

XXKXXXXXXX szf

g

XXXXX

Figure 7-5 Platform in leg extracting mode

When the legs of the platform are penetrated in the seabed, the legs can
be extracted using the leg joysticks on the CCD or the buttons on the LCP
similar to leg lowering / leg lifting. Use normal mode to extract the legs.
The maximum speed setting is 0.8 m/min. the operator can adjust the
speed if necessary.

Leg extraction procedure:

» Do not enable the auto level function while extracting the legs.

» Set the jacking system to remote operation or if local operation is
preferred choose local mode (See section 6.4).

» Set the jacking system to normal mode (See section 6.6)

» Use the leg joysticks on the CCD or the ‘leg up’ and ‘leg down’ buttons
on the LCP to start extracting the legs.
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8. Brake overview:
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Figure 7-6: Important variables while extracting the legs
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7.4. PLATFORM HANDLING

il
L

XEKXRXKXXXKKXAXK J?:

S

XXKKXXKKXXK

Figure 7-7: Platform in jacking / lowering mode

When platform handling is active, the loads on the main screens are
determined from the actual motor data. When the platform is not operated,
brakes are engaged. In this case the loads on the main screen are the total
of all shock pads of a leg. On the leg screens the individual shock pads are
always visible.

Pressing the master joystick down will lift the platform. Pressing the main
joystick up will lower the platform.

Inclination data is available from the display in the CCD. The
measurements from this device will be used by the software which takes
care of the Auto leveling of the platform. This auto level mode is only active
when the main joystick is used and the button ‘Autolevel’ is active (lamp
‘Autolevel’ flashing or on). See section 6.7. Autolevel mode can be
switched off by pushing Autolevel button again.

If one of the leg joysticks is used, automatic leveling will not be active and
the lamp ‘automatic leveling’ on the CCD will stay flashing. The auto level
function should be disabled manually before the platform hits the water.

GustoMSC



GustoMSC
Revision 0 — e

P 11807-10802 84.

Inclination data is also available from the jacking screen on the HMI
system. See section 5.3.3.

While jacking or lowering, the operation can be stopped manually by
moving the joystick to its neutral position. Actual values of the load and leg
positions can be checked from the HMI screens.

During platform handling, the maximum speed setting is 0.8 m/min. If
required, the operator can adjust the speed set point.

In the event of a joystick failure on the CCD the legs can be moved
separately using the LCP. See section 6.4 how to do this.

Disable /enable auto level function.
Lamp will go on when master
joystick is operated.

Figures 7-8: Auto level on CCD for platform jacking /lowering.
Procedure:

» Optionally the Auto level function can be activated (See section 6.7).

» Open the General screen to monitor the platform lifting / lowering
process.

» Use the master joystick, or the individual leg controllers on the CCD to
move the platform up and down.

» During platform lowering, disable the Auto level function just before the
platform hits the water.

» During the jacking operation, closely monitor the load. When close to the
limit, first warning messages will be generated. On load values close to
the maximum values decrease the speed setting.

When lowering the platform the braking energy will be dissipated by the
braking resistors. This will heat up the resistors. The maximum energy
which can be dissipated is 265 kW per resistor bank. If the resistors are
overheated, e.g. due to a fan failure, an alarm will stop the Jacking system.
When this happens, the system can be reset after the resistors cooled
down (See reset procedure, section 6.11).
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7.5. PRELOADING

The maximum load on the jacking system while running is the normal
effective jacking load. Preloading of the legs is performed by retracting
(=reducing load) other legs (‘passive preloading’). Preloading shall always
be performed on diagonal legs.

Procedure:

1. Lift the vessel to the required airgap for preloading.

2. Retract two diagonal legs (e.g. leg 1 and 4).

3. Monitor the loads on the other two legs. These loads should never
exceed the allowable average preload holding load (2754 mt/leg).

4. Monitor minimum load on the legs being retracted. To ensure platform
stability, a minimum load of approx. 100 mt per leg is recommended.

5. Monitor the inclination. The inclination should never exceed 0.3
degrees.

6. To level the vessel, extend the retracted legs until all leg loads are

below the maximum allowable effective jacking load (1582 mt/leg).

Level the vessel.

Repeat step 1 up to 5 until the required preload is reached.

Maintain the preload for the required period of time. During this period,

the loads and inclination should not change.

9. Repeat step 1 to 7 for the other two legs.

o~

7.6. STOP OF JACKING OPERATIONS

Once the fixation system is engaged and the procedure is completed, turn
the key switch to off (section 6.3) to shut down the jacking system. The
voltage of the DC link will slowly drop to zero. For safety press the
emergency stop at the CCD desk.

* Never switch off the PLC if not really necessary.
* Itis not recommended to switch off the computer in the CCD.
» Switch on the heaters of the E-motors and the brakes.
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8. MAINTENANCE MECHANICAL SYSTEM

8.1. JACKING UNIT

The jacking unit includes the gearbox, lantern piece, bearings and the
pinion shaft parts.

The middle roller bearing of the lantern piece is lubricated by the oil of the
gearbox and does not need any maintenance.

For the end roller bearing a separated grease pipe including a grease
nipple is installed.

Before lowering and lifting the legs, 1 stroke of grease to be applied with a
grease gun on all gearboxes (72 times). Type of grease: EP-2 or
equivalent.

According instructions of the gearbox manufacturer: after 50 hours of
operation, all bolts to be checked on torque force and oil level check by
using the dipstick.

After 150 hours the lubricating oil to be changed out and check on
particles.

The next oil change, every 3 years.

The rack must be greased at all times when the jacking
system is operational.

Recommended type of grease: Texclad 2 or
Warning  €quivalent
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8.2. SHOCKPADS

The shock pads require an annually visual check for cracks in the
protective coating including the mastic sealer and proper fastening of the
connection bolts.

When damaged spots or cracks are found the coating or the mastic sealer
must be repaired as soon as possible. If by accident a large amount of oil
or other hydrocarbons are spilled over the shock pads, clean them with oll
absorbing cloth as soon as possible.

In case of overloading, inspect the shock pads as soon as possible for
defects.

For the integrated Load Measuring System at the upper shock pads, no
maintenance is required after the shop calibration. Each shock pad has a
2" redundant load measurement system built in. Perform a visual check
for mechanical damage of enclosure, connections and cables.

8.3. JACKING FRAME

For the jacking frames only an annually visual check on paint damage is
required, including the gearboxes and drive units.

Cable and screws for earthing terminals must be checked regularly to
ensure that they are secure in position, and if necessary, retightened.
Cabling must be checked for defects. Defective parts must be replaced
immediately.
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8.4. MAINTENANCE INTERVALS

Table 8-1 shows an overview of the required maintenance and the
applicable intervals.

Table 8-1: Mechanical maintenance intervals

Component | Document Interval Action
Pinion/Rack | n.a. Each lowering/lifting Both greased
throughout the
jacking operation
Pinion end Each second lowering/ | Each nipple one
bearing lifting operation stroke of grease
Gearbox Every three years Lubrication-oil  to
change out
Gearbox n.a. Every 50 running hours | Check oil level
Gearbox Annually Check tightening of
fixation bolts
Shock pads | n.a. Annually Check for cracks
and damage
Jacking n.a. Regularly Check cable and
frame earthing terminals
Jacking n.a. Annually Check on wear and
frame tightening of bolts.
guides
General n.a. Annually Overall inspection
including  painted
surfaces
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9. MAINTENANCE ELECTRICAL EQUIPMENT

9.1. PREVENTIVE MAINTENANCE

The purpose of preventive maintenance is to preserve the specified
condition of the jacking system.

For specified serviceable components in the cabinets, maintenance
instructions can be found in the corresponding equipment manuals. It is
highly recommended to observe these instructions before first use of the
Jacking System. Also the corrective maintenance procedures, if any, can
be found in the documents.

Various components require a special setting by means of
(dip-) switches or other means. Before a component is
removed, this should be checked and the setting should
be noted. Refer to the system schematics (see appendix C
and the component documentation (see appendix D) for
details.

This covers only fixed setting and not ‘dip-switch

Warning programming’. For components that need dip switch
programming check the component data sheets. Typical
components that need dip switch programming are the
emergency stop relays (component no.: =07m K1, K2
and K3, see appendix D-4).

9.2. GENERAL GUIDELINES FOR MAINTENANCE

This Section describes the general guidelines for maintaining the jacking
system.

9.2.1. Dust deposits

Dust deposits inside the devices and cabinets must be removed at regular
intervals (or at least once a year) by qualified personnel in line with the
relevant safety regulations. All components in each cabinet must be
cleaned using a brush and vacuum cleaner, and dry compressed air (max.
1 bar) for areas that cannot be reached easily.
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9.2.2. Ventilation

Ventilation openings must never be obstructed. The fans must be checked
to make sure that they are functioning correctly. If any fan is replaced, also
check if the fan rotates in the correct direction.

9.2.3. Filters

The filter mats must be checked at regular intervals (or at least every 6
months). If the mats are too dirty to allow the air supply to flow normally,
they must be replaced.

9.2.4. Anti condensation heaters

Check the functionality of these heaters every three months and at least
before first operation.

9.2.5. Cable and Screw Terminals

Cable and screw terminals must be checked regularly to ensure that they
are secure in position, and if necessary, retightened. Cabling must be
checked for defects. Defective parts must be replaced immediately.

9.2.6. Static load procedure

Static load will deteriorate the bearings of the jacking units. To assure the
lifetime expectancy of the bearings, the jacking system should run for a
(very) short period of time every half a year.

9.2.7. Motor / brakes / encoders / brake resistors

Take care of safety regulations and de-energize the VSD cabinets first
before starting maintenance activities.

De-energizing VSD’s:

Wait for the DC link voltage to drop to zero (HMI screen).

Press an emergency button.

De-energize the jacking system.

Switch off the VSD cabinets using the main switches in front VSD
cabinets and lock them out.
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e When measuring the insulation of the encoder cables;
always disconnect the encoder and the SMC30 module
first.

e When measuring the insulation of the motor cables;
always disconnect the motor from its inverter module first.

Warning

9.3. HMI, PLC AND SOFTWARE

The HMI system consists of a Box PC with software, which communicates
with the PLC. The jacking system is equipped with an operational Box PC
located in the CCD.

If the software or HMI hardware will be changed by
unauthorized people, this will void all warranty and may
lead to dangerous situations causing injuries, deaths
and/or serious impairment of the platform.

Stop

9.3.1. Consistency of the hardware (PLC related)

If a wrong module type is inserted (e.g. exchanged due module failure),
led’s on the PLC will indicate this. For more details, see S7-
400 _installation_e.pdf, section 7, which can be found in appendix D-7.

9.3.2. Consistency of the drive related hardware

If a wrong module is connected to the jacking drive system, this will be
noticed by the CU320’s. A failure code will appear. This code can be found
in the “Sinamics S120 Equipment Manual’, which can be found in
appendix D-6. The fault code and remedy is explained here.

9.3.3. Defective Box PC hardware or software

Use the spare Box PC in the event of a defective Box PC. Contact
Siemens or GustoMSC to install software on the spare Box PC and
provide a new spare Box PC.
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9.3.4. Replacing batteries of the PLC, BOX PC

Batteries PLC

Every two years, the PLC batteries need to be replaced. See Section 7 of
the document “s7-400_installation_e”, which can be found in appendix D-7.
Do not replace the battery when the power supply from PLC is switched

off.
This is also applicable for the spare PLC. Replace only
one battery at the same time or else the PLC will lose its
settings and application software.
Warning

Batteries BOX PC

Every five years, the backup battery in the BOX PC shall be replaced. See
section 7 of the document “GS_BoxPC627B_enu_en-US[1].pdf", which
can be found in appendix D-9.

9.4. BEFORE FIRST OPERATION

Complete the following checkups before first operation of the jacking
system.

9.4.1. Bus bars and PE rails

Bus bar, and PE rail connections must be checked using the connection
bolt temper evident indicators and if necessary (not aligned) retightened.
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Figure 9-1: Torque adjustment
Retighten the bolt and nuts using the appropriate torque:

M12 = 70 Nm
M10 = 40 Nm

Always (use) check the presence of the dome or spring washers.

9.4.2. Inclination meter calibration

The inclination meter, located in the Control Cabinet needs to be
calibrated. To calibrate the inclination meter, the platform needs to be
leveled (third party measurements are required). An operator with level Il
authorization (see section 5.7) then needs to zero the measurements from
the inclination meters. This can be done by using the HMI screens
(operator level Il required).

When finished, the system of axis is probably not correctly aligned with the
platform. To fix this, the system of axis needs to be rotated to align it with
the platform. This rotation angle needs to be determined manually, were
after this value can be entered in the HMI system (operator level II).

To check if this procedure was successful, compare the third party
measurement with that of the inclination meters located in the Control
Cabinet (measurements can be verified using the small screen on the
Central Control Desk).
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9.5. PROLONGED SHUTDOWN

The following preparations shall be performed before a prolonged

shutdown:

» Press an emergency button.

» De-energize the jacking system:

» Switch off all VSD cabinets using the main switches in front VSD
cabinets and lock them out.

» DO NOT switch off the anti-condensation heating of the cabinets, motors
or brakes.

* DO NOT switch off the UPS power.

The following steps shall be executed during a prolonged shutdown:

» Each half year execute the static load procedure mentioned in section
9.2.6.

* Once a year replace the PLC batteries, for the procedure see section
9.3.4.

» Replace the BOX PC batteries each five years, for the procedure see
section 9.3.4.

These are the procedures for starting up the jacking system after a

prolonged shutdown:

* Follow the general maintenance procedures as described in section
9.2.1t09.2.5.

 Carry out the forming procedure for the rectifiers, described in Chapter
8.5 of the “Sinamics S120 Equipment Manual”, which can be found in
appendix D-6. Performing this procedure is only necessary if the system
has not been used for two years.

» Energize the VSD cabinets using the main switches.

» Disable all emergency stops.

» Check the inclinometer values, see section 9.4.2.

» Check the system for errors and follow the reset procedure as described
in section 6.11.
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APPENDIX A

Mechanical arrangements

1. Jacking system — General Arrangement 11807-10005-001
2. Jacking system — Jacking Frame — General Arrangement 11807-10005-300

3. Jacking system — Jacking Unit And Frame Installation Site Manual
11807-10800
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APPENDIX B

Weight summary

1. Jacking system — Weight Summary — Report 11807-10784
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APPENDIX C

E&I drawings and diagrams

1. Common
i.  General Arrangement
ii. Single Lines
iii. Cause & Effect Diagram
2. Central Control Desk
3. Control Cabinet
4. VSD Cabinet Layer 1
5. VSD Cabinet Layer 2
6. VSD Cabinet Layer 3
7. Local Control Panel 1
8. Local Control Panel 2

9. Local Control Panel 3

10. Local Control Panel 4
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APPENDIX D

E&I equipment data

Motor

Brakes

Encoders
Transformers
Braking Resistors
VSD Cubicles
Control Cabinet
Local Control Panels
Central Control Console
Inclinometer

Bill of materials

Shockpad Load Measurement
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APPENDIX E

Utility consumption

1. Jacking system — Utility Consumption / Generated heat / Load — List
11807-10786
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APPENDIX F

Lubrication and other liquids; datasheets
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	5.3.2.  General screen
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	• When motor brakes are released, the total chord load is derived from the individual motor loads (in metric tons). Presented loads do not take into account mechanical efficiency losses between pinion and motor.
	• When the motor brakes are set (motors not powered), the total chord load is derived from shock pad loads. Presented loads take into account jacking frame + jacking units deadweight and as such also represent the chord load at pinion-rack elevation.
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	• Active alarms of the motor
	• Actual motor speed
	• Torque (trend)
	• Change alarm set points (requires super user authority)
	• Alarm limits (operator II level required to change)
	• Alarm fault numbers (the cause of the alarm and remedy can be found in the SINAMICS S List Manual, to be found in appendix D-6) and in PDF, to be found in the CD.)
	5.7. login and authorization

	• By clicking on the current user, see table 5-2
	• By operating button 2, see table 5-3
	5.8.  enable override over incoming alarm

	• To disable the override, left click on the POS icon.
	• To override the alarms of a complete jacking unit, see section 6-14.1.
	• It is not possible to override alarms from the Emergency Shut Down circuit.
	• It is not possible to override system alarms.
	• For an overview of alarms which have an alarm override possibility, see cause & effect diagram in appendix C-1.iii.
	5.9. acknowledge alarms and messages
	5.10.  message pages (alarms, system messages, warnings)

	• Incoming alarm list: All messages that have not yet      been acknowledged.
	• Acknowledged alarm list: All messages that were      acknowledged but have not gone     out yet. (alarm still pending)
	• Outgoing alarm list: All messages that have gone out (de-    queued).
	• Process alarms: All automation system messages.
	• Operation list:  All operator input messages.
	• Journal list:   All messages.
	5.11.  event classes

	6. Functional description control system
	6.1. layout central control desk (ccD)

	• Off / Standby / On
	• Remote / Local
	• Normal Speed
	• Set speed 1
	• Set speed 2
	• Alarm / Reset
	• Lamp test
	• Auto level
	• Emergency stop button
	• Master joystick
	• Individual leg control joysticks
	• On
	• Local
	• Motor heating on (lights up when motor heaters are activated)
	• Desk heating on (lights up when heater CCD is on)
	• Buzzer
	• Inclinometer (water level)
	• Inclinometer values in degrees
	• Leg loads in metric tons as derived from upper shock pads
	6.2.  layout local control panels (lcp)

	• Remote / Local
	• Leg up / down (Up, Down)
	• Emergency stop button (outside on left side)
	• Ready for Operation
	• Brakes released, per chord (on this platform individual release per chord is not possible)
	• Local
	• Cabinet heating on (lights up when LCP heater is activated)
	• Leg extension in meters
	• Power per leg
	• Speed in rpm (note: on this platform all chords of a leg have equal speed)
	• Load in metric tons per chord
	• The LCP displays the chord loads calculated from the motor loads without efficiency. When the motors are not running no chord load is indicated on the LCP.
	6.3.  off / standby / on

	• OFF:
	• The Main Contactors are switched off, and so all motor brakes are engaged.
	• The PLC system and the HMI system remain powered on 230V supply (generator and UPS).
	• System keeps on displaying leg load (as derived from shock pads,  when jacked)
	• Cabinets incl. drives are powered by 400V auxiliary supply.

	• STANDBY:
	• In standby mode the main contactors will switch on energizing the rectifiers. In this stage the Jacking System is not active.
	• Joystick and buttons on the CCD are disabled.
	• The PLC system and HMI system are powered by 230V supply (generator and UPS)
	• Cabinets incl. drives are powered by 400V auxiliary supply.

	• ON:
	• In this mode the rectifiers will switch on. This causes the DC-link to load which can be seen on the main screen on the HMI system.
	• Once loaded completely (approx 600V) the system is ready for operation.
	• It takes two seconds maximum to completely load the DC link. The ‘ON’ lamp next to the key switch will light on indicating the jacking system is active.
	6.4.  local / remote

	• The operator at the CCD turns the key switch (figure 6-4) from remote to local.
	• This causes the lamps on all LCP’s and the CCD to flash. The operator at the CCD is still authorized.

	• Turn the key switch on a LCP (figure 6-5) from remote to local to take over control.
	• The lamp ‘local’ at that LCP and CCD now lights up continuously, meaning the operator located at the LCP is in control.
	• The joysticks on the CCD are disabled.
	• The lamp ‘local’ at the CCD is on.
	• Operator at CCD can (still) adjust the jacking speed.
	• Local control can be selected on multiple LCP’s simultaneously.
	• When the lamp ready for operation is on, the leg can be operated.

	• The operator at the LCP turns the key switch from local to remote.
	• This causes the lamps on that LCP to flash. The operator at the LCP is still authorized.
	• When all LCP’s are switched to remote, the lamps on all LCP’s and the CCD are flashing.

	• Now the operator at the CCD must turn the key switch from local to remote to take back control.
	• The lamp local at the LCP`s and CCD is off.
	• The controls at (all) the LCP’s are disabled.
	• Joysticks at the CCD are enabled.
	6.5.  Joysticks
	6.6. operating mode
	6.6.1. Normal mode
	6.6.2. Re-torque of pinions

	6.7. auto level
	6.8.  changing speed setpoint
	6.8.1. General


	• Open the ‘General’ or ‘Jacking’ screen on the CCD see section 5.3.2 and 5.3.3.
	• Click on the speed set point input field (see below figure) to change the value and press enter to confirm.
	6.8.2. Set speed button

	• Open the ‘Jacking’ screen on the CCD see section 5.3.3.
	• Click on the set speed input field (see below figure) to change the value and press enter to confirm
	6.9.  brake functionality
	6.10.  stopping modes
	6.11.  alarm handling and reset procedure
	6.11.1. Finding alarms


	• Follow the ‘loop in alarm’ buttons on the HMI screen, see Table 5-2)
	• If the motors won’t start, a red rectangle over the motor[s] appears. Open the faceplate showing the interlocks and start conditions to find out the jacking system won’t start.
	• Open the hardware screen (see section 5.3.6) to check if any alarms or emergency will interlock the jacking system.
	• Check for active alarms by opening the incoming alarm list (section 5.10)
	6.11.2. Reset procedure:

	• Solve the root cause of the alarm
	• Switch off the jacking system using the key switch (see section 6.3)
	• Wait 5 seconds
	• Switch on the jacking system using the same key switch
	• Press reset button several times until the messages disappear or the number of messages does not change.
	• If the alarm is a system alarm (black and yellow message), the alarm is due to defective equipment. This means that the repair is needed. Check the component manuals for details, see appendix D.
	• Other alarms can be temporarily overruled. How to, find the procedure in section 5.8
	• Repeat the start up procedure in section 7.2.
	6.12.  leg extension and leg end detection
	6.12.1. General
	6.12.2. Resetting the leg extension

	6.13.  rack phase difference
	6.14.  special operations
	6.14.1. Leg pull override mode


	• Leg pull override mode is only activated for leg lowering motions, alarm levels will not be increased during leg lifting motions.
	• In leg pull override mode only the negative leg load alarm levels are increased. In leg pull override mode the following leg load alarm levels apply:
	• Constant speed: Positive leg load alarm: 1782 ton; Negative leg load alarm: 2857 ton
	• Ramp up / down: Positive leg load alarm: 1863 ton; Negative leg load alarm: 2986 ton

	• Activate the leg pull override mode via the push button on the HMI (Hardware screen, see section 5.3.6)
	• Press and hold the Normal mode push button on the CCD, see section 6.1.
	• Operate the joystick (master joystick or individual leg joystick) in leg lowering direction
	6.14.2.  Operation with failed jacking unit

	•  Log in as operator with level II authorization, see Section 5.7
	• Release the brakes mechanically, see appendix D-2 for the brake manual; or in case of a defective gearbox / pinion remove the complete jacking unit.
	• Disconnect the power cables of the overruled unit.
	• On the ‘Jacking screen’ (see section 5.3.3), left click on the brake area will overrule all alarms coming from this particular motor break combination.
	• When the POS (Position Override Switch) becomes visible over the motor brake combination, it is active. See figure 6-9.
	• Only one motor brake combination per chord can be overruled.
	• Log out and log in again as normal operator. (See section 5.7)
	• Reset the alarm coming from the brake. (See section 5.9)
	• The motor brake is disabled now and start up is possible.
	• Set the brake to its original setting (brake engaged)
	• Log in as operator 2 see section 5.7.
	• On the ‘jacking screen’ (see section 5.3.3), right click on this brake.
	• The POS icon will disappear, indicating that the motor/ brake combination will be active again.
	• Log out and log in again as normal operator (see section 5.7)
	6.14.3.  Operation with failed shock pad load measurement

	• A warning message is generated indicating which shock pad gives the bad signal. The system is not automatically stopped in case of a bad signal from a shock pad.
	• The value coming from the shock pad is changed to the maximum shock pad value of 664 t.
	• Login as user with operator II authorization, see section 5.7.
	• On the Leg screen, left click on the shock pad area to put a POS on the shock pad.
	• On the Leg screen right click on this shock pad.
	• The POS icon will disappear, indicating that the shock pad signal will be active again.
	• Log out and log in again as normal operator (see section 5.7)
	6.14.4.  Operation without HMI

	• Speed of each chord
	• Load on each chord
	• Extension of the leg
	6.14.5. Long term system shutdown and recovery

	• Set the system in OFF mode on the central control console.
	• Logon at Operator 2 level on the HMI to logoff the WinCC system (by left click  on the button bar) Click on the button “Shut down PC” (In the left below corner of the Hardware Screen, see figure 6-10) to shut down PC.
	• The HMI will be stopped. When all windows are closed, the box-PC which is located in the control desk can be switched off.
	• Make sure 230V UPS is powered all the time, because batteries can only hold for 1 month maximum
	• Shut down all other power supplies and systems.
	6.15. emergency operations
	6.15.1. Emergency stop
	6.15.2. Switch over PLC


	• Make sure jacking system is in position OFF
	• Open the door of cabinet +1F02
	• Check status of the second PLC by checking the status indicating LEDS of the PLC2 system
	• INTF Should be off
	• EXTF RED is allowed (occurs when PLC1 is master)
	• BUS1F RED is allowed (occurs when PLC1 is defective)
	• BUS2F RED is allowed (occurs when PLC1 is master)
	• FRCE No meaning
	• RUN Should be green
	• Stop Should be off
	• Switch over to the other PLC using the key switch, see figure 6-13.
	• After switching over, EXTF and BUS2F should be OFF for normal operation
	• Follow the start up procedure as described in section 7.2
	• The jacking system is ready for operation
	7. Operating sequence
	7.1. before start-up

	• Check all jack houses and make sure they are clean and tidy (no loose items).
	• Verify that the legs are not obstructed and free to move
	• Verify that the jacking units are undamaged
	• Verify that the legs and racks are undamaged
	• Check oil level of the gearboxes and fill up if required
	• Grease the bearings of the jacking units; see section 8.2 for recommended grease interval.
	• Grease the racks of the legs. Make sure the full contact surface between pinion and rack will always contain sufficient grease.
	• Check if all ventilation openings of cabinets and brake resistors are unobstructed.
	• Ensure sufficient power generators are available online. Monitor electrical load.
	• Check if the switches -S01-S03 in the cabinets +1F02 and +1F03 (Central Control Cabinet) are on.
	• Check if the PLC located in cabinet +1F02 is on. (Circuit breakers 00.G-F7 or 00.G-F8)
	• Switch on all the main switches located on the doors of the VSD cabinets.
	• Follow the reset procedure in section 6.11
	• Check and fix any remaining alarms on the HMI screen (see section 5.10)
	• Perform a lamp test.
	• Ensure all fans are running.
	7.2. starting up

	• Turn the key switch ‘OFF / STANDBY / ON’ on the CCD to ‘ON’.
	• Check the HMI screen if the DC links will pre-charge. If the DC links are fully pre-charged then the system is ready for operation.
	• The bar graph shown in figure 7-1can be used to check if the DC links are fully charged.
	• Use the joysticks to start the jacking process (section 6.5).
	• If the drives won’t start, find more information in section 6.11.
	7.3.  leg handling
	7.3.1. Leg lowering /lifting


	• Set the jacking system to remote operation. See section 6.4.
	• Use the main joystick to control all legs simultaneously or the leg joysticks to control one leg only.
	• Use the normal speed button for the maximum speed setting 0.8 m/min.
	• Set the jacking system to local operation (see section 6.4).
	• On the LCP all chords are selected automatically.
	• Use the ‘legs up’ and ‘legs down” buttons to control the leg movement.
	7.3.2.  Leg extracting / pulling

	• Do not enable the auto level function while extracting the legs.
	• Set the jacking system to remote operation or if local operation is preferred choose local mode (See section 6.4).
	• Set the jacking system to normal mode (See section 6.6)
	• Use the leg joysticks on the CCD or the ‘leg up’ and ‘leg down’ buttons on the LCP to start extracting the legs.
	7.4.  platform handling

	• Optionally the Auto level function can be activated (See section 6.7).
	• Open the General screen to monitor the platform lifting / lowering process.
	• Use the master joystick, or the individual leg controllers on the CCD to move the platform up and down.
	• During platform lowering, disable the Auto level function just before the platform hits the water.
	• During the jacking operation, closely monitor the load. When close to the limit, first warning messages will be generated. On load values close to the maximum values decrease the speed setting.
	7.5. preloading
	7.6. stop of jacking operations

	• Never switch off the PLC if not really necessary.
	• It is not recommended to switch off the computer in the CCD.
	• Switch on the heaters of the E-motors and the brakes.
	8. maintenance mechanical system
	8.1. Jacking unit
	8.2.  shockpads
	8.3. Jacking frame
	8.4.  maintenance intervals

	9. maintenance electrical equipment
	9.1. preventive maintenance
	9.2. general guidelines for maintenance
	9.2.1. Dust deposits
	9.2.2. Ventilation
	9.2.3. Filters
	9.2.4. Anti condensation heaters
	9.2.5. Cable and Screw Terminals
	9.2.6. Static load procedure
	9.2.7. Motor / brakes / encoders / brake resistors


	• Wait for the DC link voltage to drop to zero (HMI screen).
	• Press an emergency button.
	• De-energize the jacking system.
	• Switch off the VSD cabinets using the main switches in front VSD cabinets and lock them out.
	9.3. hmi, plc and software
	9.3.1. Consistency of the hardware (PLC related)
	9.3.2. Consistency of the drive related hardware
	9.3.3. Defective Box PC hardware or software
	9.3.4.  Replacing batteries of the PLC, BOX PC

	9.4. before first operation
	9.4.1. Bus bars and PE rails
	9.4.2. Inclination meter calibration

	9.5. prolonged shutdown

	• Press an emergency button.
	• De-energize the jacking system:
	• Switch off all VSD cabinets using the main switches in front VSD cabinets and lock them out.
	• DO NOT switch off the anti-condensation heating of the cabinets, motors or brakes.
	• DO NOT switch off the UPS power.
	• Each half year execute the static load procedure mentioned in section 9.2.6.
	• Once a year replace the PLC batteries, for the procedure see section 9.3.4.
	• Replace the BOX PC batteries each five years, for the procedure see section 9.3.4.
	• Follow the general maintenance procedures as described in section 9.2.1 to 9.2.5.
	• Carry out the forming procedure for the rectifiers, described in Chapter 8.5 of the “Sinamics S120 Equipment Manual”, which can be found in appendix D-6. Performing this procedure is only necessary if the system has not been used for two years.
	• Energize the VSD cabinets using the main switches.
	• Disable all emergency stops.
	• Check the inclinometer values, see section 9.4.2.
	• Check the system for errors and follow the reset procedure as described in section 6.11.
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