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1 SAFETY SYSTEM

1.1 KM Safety system

The safety system delivered by Kongsberg Maritime (KM) is a functional safety system,
represented by the safety instrumented system.

The KM Safety system consists of two independent systems:
e Emergency ShutDown System (ESD).
e Fire & Gas Detection and Protection system (F&G).

The ESD and F&G Systems are interfaced according to the figure below:
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1.2 ESD system description
The ESD system is the top level safety system.

The ESD system processes input signals from matrix panel (manual activation) and the

F&G system. These input signals activate the different shutdown levels.

The ESD system is divided into several ESD levels, with a C&E for each level.
e ESD 1: Engine rooms
e ESD 2: Propulsion
e ESD 3: HVAC
e ESD 4: Drill floor

1.3 F&G system description

The main objective of the Fire & Gas System is to:
e Monitor and alarm the F&G status from fire and gas detectors.

e Alert personnel and initiate protective actions automatically or manually upon
operator's activation.

The F&G system is divided into fire areas, with a C&E for each area.
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1.4 System architecture

The KM Safety system consists of both hardware (HW) and software (SW)
components.

1.4.1 Software
The SW is called AIM, and is used as a basis for all KM’s safety and control systems.
The safety system includes function modules designed specific for the safety functions.

The function modules are used for building the project specific cause & effect (C&E)
logic.

1.4.2 Hardware
The system hardware includes these components:

e Process Controller Unit (PCU).
o This controller is used by all KM safety and control systems.

o The safety systems use two PCU’s in a redundant set-up.
e J/O cards:
ol/0 card designed for use in a safety system:
=Reads digital and analogue inputs.
=Sets digital outputs.
oThe ESD system uses redundant I/O cards.
oThe F&G system uses single I/O cards.
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1.4.3 Redundancy

The KM safety system is designed as a 1002 redundant system.

The KM o002 architecture consists of two elements connected in parallel:

e Both PCU read the same input card, they contain the same software, and will
perform the same actions.

e Both PCU are able to perform a shutdown independently of each other, 1002 voted.

e If one of the two elements fails (PCU or I/O card), the element is isolated, and the
other element will keep control.

s If both elements fail (PCU or I/O card), then the output will go to the failsafe state.

Fail safe is defined to be the most safe state for the output.
= Drilling projects uses Normally DeEnergsed (NDE) outputs.

¢ NDE outputs will not activate the oulputs in a lail safe situation.
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2 SAFETY PHILOSOFY

The safety philosophy for a KM project is defined by the customer.

Drilling units have typical this philesophy:
e ESD system is dived into several levels.

oThe different levels are individual, and one level will not activate the
others.

o Actions are set manually from the matrix.

=The operator will evaluate the situation, and take the necessary
actions.

o Automatic actions from the F&G system based on confirmed fire or gas
detection in some specific areas, defined in the C&E.

oActions set by the ESD system is:
=Stop ventilation fans.
=Stop engines and other equipments.

e F&G system is used for detection and alarm.

o Actions set by the F&G system is:
=Public Alarms (PA).
= Alarm and buzzer in the matrix panel.
= Alarms and buzzer on the Operation Stations (OS).
=Close Fire dampers.
=Start fire [ighting, like (ire water pumps and foam pumps.

e All outputs are chosen to be NDE, where the fail-safe setting is “no action™.
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3 SAFETY IMAGES

The KM Safety system includes several images. The images can be shown on all
operator stations on the Bridge, Engine Control Room and in the Drillers Shack.

3.1 ESD Images
ESD includes:
e One main image for all the ESD levels, with status indication.

e One image for each ESD level, with cause & effects.
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3.2 F&G Images
F&G includes:
e F&G main image, showing the entire drill rig with status indication for each deck.

e F&G deck image, showing each deck with status indication for each fire area.

e Fire area image, detailed image for each fire area with detectors and effects.
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4 SAFETY OPERATION

4.1 Follow an gas alarm

The status indicators in the F&G image will tell the operator where the gas detection is.

eeaesana
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4.2 Test and Maintenance functions

In order to perform test and maintenance of the system there are dedicated functions
built in to the system. These functions are intended to be used only for a short period of
time until the problem has been solved or the test is completed.

The software logic includes input and output signals.
e The input signals come from F&G detectors and ESD buttons in the matrix.

e The output signals are sent from the safety system to equipment like fire dampers
and fans.

4.2.1 Inhibit
Input signal is inhibited:
o Inhibit function will disable the safeguard action for the input signal.
e Example:
o The inhibit function will prevent a gas alarm to be sent to the C&E logic.

oThe gas alarm will be reported in the system, but no effects/outputs will be
activated.

¢ An inhibited signal in alarm will report the alarm to the OS, and the alarm will be
visualised in the alarm list and in the F&G images.

» An inhibited signal will change colour on the software symbol to cyan, with a
tagmark “i” next to the symbol.

o Status indicators in the main images will change colour to cyan.

Purpose / use of function:

e Inhibit is used by the operator when the detector need maintenance. is in fault or is
not working correct.

e Inhibit is used for test of the input signals.

o The operator will inhibit the detector, and then test the detector with test
gas.

oThe test will indicate that the correct signal is sent to the software, and
inhibit will prevent any an activation from the C&E logic.
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4.2.2 Override
Output signal is overridden:

¢ Override function intended to set the output signal to predefined state (de-
activated), independent of changes in logic states.

e Override implies that automatic action will not take place on the overridden
output.

e The override function will stop the sofiware module from sending the shutdown
signal further in the logic, and an overridden effect will not activate the output
I/0 signal.

o An overridden signal will change colour on the software symbol to cyan, with a
tagmark “0” next to the symbol.

o Status indicators in the main images will change colour to cyan.

Purpose / use of function:
e Override is used [or test situations.

e The operator may test the C&E logic by activating a detector or by pushing an
ESD button.

oThe override function will prevent any activation of I/O.
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5 SAFETY C&E

The C&E is defined by the customer.

5.1 ESD C&E

This C&E is an extract of the entire ESD C&E.

This part includes the ESD level 3-4:
e Manual activation of the ESD level from the ESD matrix.
e Aulomatic action from F&G, based on the F&G C&E.
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5.2 F&G C&E
This C&E is an extract of the entire F&G C&E.
This part includes the fire area FO8:
e Fire detection, smoke and manual alarm.
e (Gas detection, combustible and toxic.

e Manual close ventilation.
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