~SSS
Basic Operator Course

F&G Drilting

F&G Purrpose

v The main objectives of the Fire & Gas are:

* = Monitoring and alarm display of the F&G status, and interface
for operator Intervention. .

o Early and reliable detectlon of fire and gas hazards, wherever
such events are likely to occur. Main types of detection: gas,
flame, heat, smoke detection, manual fire alarm, CO2- and
sprinkler released.

o Alert personnel and initlate protective actlons automaltically or
manually upon operator’s activation. Examgles of protective
actions: activate fire fighting systems (deluge, CO2, sprinkler),
shutdown of ventilation, closing of fire doors and dampers,
start of fire/foam pumps.

wedpns ' '  TRE FULL RICTURE
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F&G system Interfaces

PA audiblae alarr
Beacons
Alett personnel
system
]
Deluge f Fans Fire Fire Efectrical
[Monitors Dampers | |Water Daere isplation
Fumps
Foam Pum
Protectien System

e e

FRG Topology

Master | Slave

ESD cabinets FRG cabinets

@ stedire, ' THE FULL PIGTURE,
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F&G Topsiog

l Fire & Gas Matrix

Safety net

Computers:
Master and
Slaye ’

Hardwired
deluge

FSG Re

dundancy

Redundani:

-PCU

— Deteclors

— Power supply

— Seral line to BS100 with
Termination boards

- Network

— File storaga unit

Sihgle:

~ |Q-cards

— Fire cenfral BS 100

— Fields equipment
—Field cables

— Barriers :
—Terminalions boards

—~ Sefial line to Mimic panel

» SBC redundancy

»  SafetyNetwork

PCU 05
Maste Slav

| Terminaticn
Boards

I S Discreta outouis
Lo other systems
| FIe[quuiprnenl:

THE EULL RICTURE
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Operalor B Fire R Gas Masix

Safety pet

Compulers:
Moser and Shave

Input loop

2 Analogue input slgnals to F&G system:
Gas and flame detectors
Pressure transmitters (i.g. Pressure In Fire Water system)
Level transmitters {i.g. Sprinkler tank)

Matrix switches (i.g. Start Fire Water Pump and Start/Stop
Foam Pump }

= These defectors, transmitters and switches are glving a
signal of 4-20mA and are connected to the F&G using IO
cards.

= Digital input signals to F&G system:
awkl@it switches

THE FULL PICTURE
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Analogue input icop

B,

= N ELR

Fire & Cas Molrlx

Bafely net
Fire cenlral Teroninazian ﬁo;;.::::nr;: Slaye

Gasdetentors

Flame deteclors ¥

Field \rapsmifters

hoard

THE é’u LU PIcTURE
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Qutput loop NE

Cutput signals

The output [oops can be of NE and NDE type. On Despwater Kongsherg
only NDE are applied, this includes the internode signals to the ESD.

o Shutdown signals: close fire dampers and door release. Note:
DP3 MODU will not close the intake/dampers of machine room in
case of gas detection In combustlon air intake and ventilation alr
intake for engine roem. The engine should have manoeuvre
possibilities as loeng as possible,

« Activation of active protection systems: Stark flre pump, start
and stop foam pump, release foam valves.

« Automatic alarm: general alarm, fire alarm, gas alarm, toxic gas
alarm, status light

« Matrix paneals:
» status lamps (for fire, gas, toxic, fault, override)
aissalarm buzzer THE FOLL PIETURE
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Qutpuis signals activation

» Qutputs due to fire detectlon are actlvated from the F&G or
the ESD System. The C&E will show which outputs that will
he gctivated in the different situations:

+Confirmed Are e.9. manual fire alarm, Aame debection, 2 out of any
smokefheat detectors within a fire area, or an unacknowlaedged
alarm after 2 minutes.

Gas detection e.g. CGD, TGD and beacons will be activated
according to these combinations {example):

H2S High Alarm 10ppm
H2S HighHigh Alarm 20ppm
HC High Alarm 20%LEL
HC HighHigh Alarm S0%LEL

“[MCompulers:
Masier2nd Slave

Bantwired deloge

rdeass
| Ad
: vy ¥
wa-@-m g
Loap power
cions o ' THE_F!JU F'IL-I'LTH.E
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Inferface to matrix/mimic panel

Malri/mlmic panel LED)

Y

" Directly wired
defluge release

il

Fire & Grs Matvix

Safety ael

Computers:
Maater and Slave

Smoke and
he:t depeciors

apeiss i . THE £Ul: PIGTURE
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Fire ceniral BS100

Aax 99 Analegue
addresseble call
poinis ond
defectors

Barrier with amplfier

Flre eenlral

Terminalen
boards

Computers

laopa Inta one
fira central

Detectors and other field equipment

3 KNS G

in F&G

- (Piclures wilh permission from Autrénica Offshore AS) [

THEFOLL PICTORE
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Fire datection

« A fire can be automatically detected in three ways:
= By heat defeckion

» By flame detecton
= By smoklte detection

- Tpegimme

Smoke cetectors

= Smoke detectors used in safety system:
-lonic type used to detect high energy fire,

-Optical type used to detect fire of low energy, used In electrical
rooms and livings rooms,

-Early warning smoke detector, used in electrical equlpment /
Instrument reoms, HVAC rooms and cable trunks,

» Smoke deteciers are of an individual addressable type.

They are arranged in loops connected to the Fire central
BS 100.

= Exo

+ Autronica Optical detector BH-31H
SO e Autronica BH-31A/Ex oplical detector, 1S
BH.31A " Auironica BH-31A+BWP-408

« Used in accommodation areas, areas with mechanical ventitation
and in.ventilation duct. y "

+
i "THE FULL PICTURE
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Hezt detectors

= The heat detectors will ha addressable and

with the F&G.

temp. of surroundlngs 40 deqC.
—Auftronica BE-34/EX, IS

—Fenwall 27212-xxx uses in areas with a high
surroundings temperature

= Used in areas where smoke de_tectors can not be

_sgbeolen "

connected ko a fire detecticn central communicating

- Examples of Heat detectors used in safety systems:
—Autronica BE-34 with Thermistor element, max.

_THE FULL BIETURE

[Nk 1

Fenvall 27212

Flarne detectors

= Flame detector IR3 used in safety systems:
1 Triple infrared (IR} spectrum flame detector.
* 80 @ horizontal and vertical cone of vision,

= Maximum detection range of 60 m

« Ultra high immunity to falsa alarms.

gasolinz pan fire), range 15 m
of vibrations and sunlight,

and are cennecied to the F&G using IO cards.

gm;ators) in addjtmn to'a"srmoke datector,

= 3 sec response time for a “Standard Fire” (0,3m x 0,3m
~ Impottant to contral fleld of vision. Can get problems because
« The detector is giving a signal of 4-20maA for a given range

= Used In machine spaces (near fo englnes, oilfired bmlers and i

. THE FULL PICTURE
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Extra equipment

u Address/interface unit BN-35. Gives
possibility of addressing detectors in
BS100 loops.

= Short Circult unit BKH-30. Reduces
among of disappeared detectors In case
of fault in 85140 loop.

» Zenerbapriep unikt (1 spur -32/1.
Barrier for cretecto(rs !opcage%Zin zc{ne 1.

szt el THE FuI.L PIEI'URE-'_

(Gas detectors

RGNGSrig

+ The gas detectlon system consist of:

Combustible gas detection (hydrocarbon HC, acetyiene leakage,
hydregen accumulation). Detectors located high.

Toxic gas detection (hydrogen sulfide H25) Detectors located low
(H2S is heavier than air).

+ Types of gas delectors:
» Gas Polnt detactor, ex hydrecarbon gas HC, units %LEL

« Gas Point detector, ex hydro sulphide gas HJ'S units: parts per
milllons (ppm)

+ Gas Open path detactor, upits; LELm.

~ Gas. detectors are msLaIled using individual 4-20 ma analogue
S%&QEJI THE FULL PILTURE
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Gas deieclors

KONGSHERS

= Gas detectors are instailed in:
venkilation intakes for the accommaodation
axternal intakes for combustion air

hazardous areas where gases may occur (along the drilling
mud path: drill floor, mud pump room)

ventilation cutlets from zone 1 and 2
welding shop (an acetylene type)
battery lockers (a hydrogen type)

oy o ] THE FULL PICTURE

+ The volumia of combustible gas in the gas/air mixture will define the Lower

» Explosion will not be peossible :

F In area with not enough combustible gas in gasfoxygen mixture (to the left

* In area with too much combustible gas in gas/oxygen mixture (te the right

LEL definition

- Explosion not
| poaslble: too much

T~ | =

r

Valume of Gas [n gesfalr
mixture

Explosion Level (LEL) and the Upper Exploston Level (UEL).
of LEL}. (E.g. 60% LEL means that we are close to the limlk of possible
explosion.)

of UEL). o
Seiseseonis ' THE FULL AICTURE
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Gas detectors

= Gas detectors are installed in:
ventilation intakes for the accommedakion
external intakes for combustion air

hazardous areas where gases may occur (along the drilling
mud path: drill Roor, mud pump room)

ventilation outjets from zone 1 and 2
welding shop (an acetylene type)
battery lockers (a hydrogen type)

RONUSEING

rhey

LEL definitior RONGSLI G
20% 60% LEL UEL
| Explosion not
— +] possible: oo much
[T | aas

r

Volumg of Gas in gas/alr
mixturo

+ The volume of combustible gas in the gas/air mixture will define the Lower
Explosion Level (LEL} and the Uppér Exploslon Level (UEL).

» Explosion will not be possible :

» In area with not enough combustible gas in gas/oxygen mixtore (to the Jeft
of LEL). (E.¢. 60% LEL means that we are close to tie limit of possible
explosion.)

* Im area with too much combustible gas in gas/oxygen mixture (o the right
of UEL).

o THE FULL PICTURE
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Gas detectors

« Crowcon Cirrus IR

» HC Gas Detector, Fixed Point flammable gas
detector

v Dual wavelength infrared absorptlon detection
technigue,

« Immune to surdight and all catalyst poisons.
¢ Fault diagnosis, dirty optics and beam blocle,
a Measuring range 0-100% LEL

| THEFULL PIETURE

KONGSULRG

Gas detectors

« Crawcon Txgard

7 H2S Gas Detector, Gas Point detector, Alameproof,
0-25 parts per millien {ppm)

» Dretcon

2 H2S Gas Detector, Diffusion adsorption gas polnt
detector, flamepraof, 0-25 parts per million (ppm)

x Drateon
» HC Gas Detector, Gas point detector, 0-100% LEL

o2 CNThTEE

R

HONGIIMRG

T

Detcon H2S

THE FULL: RICTURE
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5 detectors

= An Open Path gas detector measures the accumulated amount
of gas over a defined distance divided by the distance (LELm).

= PLMS GD4014:
» Open path flammable gas detector with sender and receiver
= Dual wavelength Infrared abserption detectlon technique

= Detection distance between 4 and 30m
= Measurament range 0-5 LELm

Manuai Czll Point

v Autronica BF-35, Dry rooms and general indoor "
use, break glass type
» Autronica BF-35/EX, 15 indoor BF-35

4 Autronica BF-52/0100, Weatherproof, break glass
type, for use where higher IP rating is requirdd.

* Autronica BF-53/EX/0100, IS weatherproof, lift
flap and push type, to be used in external
working areas, heavy traffic areas and Zone 1
area

* Manual call poinks will he addressable and
connected to fire detection central.

Simtesuea THE FilLL-PICTIRe
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Man machine cornmu

ication F&G

Display hierarchy of FRG

Main Uisplay
F&G

REROUERG

TS

§
Fire Area Group Fire Area Group Fira Area Graup F&G Swius
Display Display Display
L3} 2 ]
/\'I 1 \_I | - —
L1 1 \ | 1) 1 I 1
Number of Firc Number ol Fire Number of Fire Number of
| | | Area Displays Area Displays Adea Displays Sttus Dsplays
[E—
Swostsi THE “ULL PIETORE

16
16

KMI-MDL-009980



F&G main display

Hot-spoksto
level2

Achnowledge
alarms within
Fad system
and reset the
fira cantyal

Status and colours on monitor

o} - Oigide

Fira detected, Eagenta flashing states indicatkes that a fire
detectar (smoke, hat or flame) Is in the alarm state.

. [ndlcatas that at a gas detector has reached minimum low leval
alarm.

Gas detected, T When H2S, G when HC. Magenta fiashing state
Marnual fire alarm. Magenta flashing state Indicates that a
manual fira alarm has been activated (using Manual Call Palinis).
E Released. Magenta flashing state Indicates thata CO2
ralease Is in alarm stata

IB' Inhibit/Qveriide. Cyan coloured element wikl tha letker O inside.

= Indicafes thak at teast one input Is Inhibited or that an aukput is
overridden, - o

PR THE FULL PICTURE
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Fire area group display

L to Level

Haot-spot

3

= Related Input.
-'-*'"" Manual Input ‘i

R

Hok-spok
to Leve} 2

18
18
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Fire water system display

% Fire
pUmps

indication
Sprinkier

system
indication

Pressure
measurement
values in

pump system

THE FLL PicTRE

it a7t
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Fire central cisplay

ROGRESS

s

Common Output display

Uee

F Maintsg
} DH-172001

Modules infire areas

hava the tag riams endihg with “s"and will be called for "orrowed tag”,
These oulputs are connected to one main module. Main modula |s
connected to 10 card.

i MBS

Qutpuls may be aclivated from savaral fire arcas.

THE, FULL FICTURE
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nternode display

System status

21
2
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Datector symbgls

e
0 FohCaAG .

=

Alarm colours HUNGE TG

b THE FULL, PICTLRE
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Voting

* Fire alarms go through a voting system. The veting system is used io
reduce the consequences of a detector/signal fault or false alarms, The
CBE will show which outpuis that will be activated in the different
sifuations.

* Gas alayms do not use e voting prineiple. One gas alarm will activate the
oufpuls according to the CAE.

AlarmHigh %.A
@/ Confirmed Alarm High
AlarmiHigh

E'__ .

Nermally altuation |

THE FULL PILTURE
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Gas dateckion

' THEFULL BicTuRE:

Fire detection

I P T R
© THE FULL PICTURE
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Cwverride
o -
!

11 KERCICCEa

THE FULL, SICTURE.
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Activabe on

AiE AL PICTURE

sorrowed tag

* Tag name of output modules {e.g. XA-174AF2+16) on a fire area
display indicates “borrowed tag” when +n is added to tagname.

~ Borrowed tag can be override, but no other modules in family will be
overriden.

« To averride the whole family of modules with borrowed tag the main

madule has to ba override (2.g. XA-174AF2 on F&G Cutputs
Common display).

© NOUREREAT

THE FULL PICTURS
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F&G part of maftrix panel

laxic gas

Alacrs lfidication:
fie, wmbuslible and

e

Fire puimps

+ Start /- Running
indication {green)

- Faultindigation (réd) /

e

Foam puimps

- St/ Runnlig

indicallon (gresn):

= Fault indléation (red)

- Stop
Faull Sialus.
Iamp

THE FULL BICTURE:

Matrix panel

i & G

lrre  coumcas  roxccas

wio g g O |

FREAS  STARTIIUNMND FAIAT EToR

Q) aTan

]

' ® | ®
0 |
wo2PcRT . O
e ©

SYSTEM STATLY |

=2 Y.OCDG‘.'IUlQ

- e e @)

i - p—e—

T '2."%'.""‘2"—’?]/
LYY X

6f??ﬂ
g
. T d

THE FULL PICTURE
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Operation on Fire pumps

FIRE FUKPS  STARTARUNMING  FALLT STOP
NO.1 STED @ ’

372001 .

NO.2 FORT @ 0

222002
= e
s | ® @@
322003

1~ N i

Fire pump legic

e THE FULL PIETURE
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S8S

Basic operator course

ESD Purpose

The main objective of the £5D System is to mimimise the
copsequances of an emeraency situation related to uncontrolled
relzase of hydrozarhons ar outhrazk of fire.

ESD sysiem will maintain an adequate level of safely Tor

nel, protect the insta)lation and s equipment and the

ahout the instaifation-ar automatica
slem. Co '

Typieal aclions torthe ESD system is1o slop (he engines of
vessels power plants and elecuical isolali

KMI-MDL-~009933




Kengsbers Clanume

ESD typical interactions

Inputs

€02/ Foam Released
from F&G

ESD/AVS
Ficld push boltans

* ESD/ Gas lamps .'
: in Cranes |‘
B |

.31 OIS Isolation llll Geperalor

i Trip

ESE level in §55, ABS salution

The ESD éystem 5 the top hz\.*e'l .sa'et\,r s'ystem'

The system is divided into levels of operation to form the

[N

KMI-MDL-009994



Aalnic (i5)

ESD cakings

ESD Topology

=

ey 1L
application

Meinark

Electrical
lietd cquiprnent isuliliun

LY
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MastacPoN 0 WO pley
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A Dnlims

ESD Redundancy

- '1@02 redu'n_'da"ncy

Redundant’

Single:

— fietds 2quipment
- fiald cables

- barriers

— termingtions cards

ESD'matrlx
~ Matrix indicatign
Matrix located swilches

iatlgn. ESD ranal
lvas and URS:shtd

[¥7)
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sangseng Mankwe

ESD Redundancy
.- 1o02 redundancy

Redundant: |
L —PCU

—12-cards

— Filz storage unit

Sirtgle:

— fields squipment

— fizld cables

= barriers

- terminations ¢ards -

o

sherg b o
ESD signals

R €50 matrhe
fl + Matrix Indication
| + Matrix located switchas.

17 - FEG work as'on,alirm an ‘monilotingsystem.
5‘”:0 I'. 4"-. -'l -

KMI-MDL-009997




ranjstorg Manbimz

Interaction between ESD and F&G cabinets

Lxample:
Breepwater
Kongsherg

T HIR

Athriowledge
buiten and larmp

Bulléinis.for Manuat
shutdown activalfon

Lar udown |

KMI-MDL-009998



Example: .
Deepwaler
Raongshery

sonssborg Hlanhme

ESD Matrix

KME-MDIL_-009998



fornode
signals
from FAG

inp;t alarm indication

Hot-spot to the
speciflc ESD [evels

Inhih-it, override and
signal faul¢ status

_Aéknoﬁdedge-huﬂon

Reset-button
Silence-buiton

KMI-MDL-009999




ESD System status

Master / Slave
disagreement

L | Power Fault
Indication

Tmm

Redundancy
status

Display active
Indication

ESD Monitoring of cutput loops

UPS Power fault

Common for all
cabinets

e

g
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Internode networks modules

Fail-sale internode connections via the nelwork:
Hebrmadule (netde) on exparting PCU will pack sianais.
Netmodule {netdi} on recewving PCU - will unpack signals and in

ase of missing updating of data (on both of n 3, it will
aenerate fail-safe values of signals,

The fail-safe values can be configured individualiy lo eilber skay on
the lask received valle (freeze) or to go to @ predefined value {C
ar 1), .

KmMI-MDL-010801




Alarm colours {project dependent) Lo

Upon aizrm tha symhbol for e input madule changes 4o alarm colour
and the tag wii changz o fiashing aarm calour, Waich oulpui moduies
lo activaéie are defined in e Causs medute (sd_in)

Whike liorme siate, nc slarme or action.
Yellow
High priarizy alarm - al mal regquires

P arpind, AlermH and Aarml. Manueliy 2
put module.

shutdown ack
Madut2 made s (niikit

odule made ig paszive.

Operations from 0S8

Module eperation menu

manugl activaton
test of C&E

10
10
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zrg Masiurg

Inhibit input module

Inhibit input module

Resulls:

Shuidewn terminal sel o O

in cas2 of alarm situation,

Alarm reporting as normally.

Uszd o s4-in meodules
ator ment: IHHIBIT ON
Indicatians on loaic madule:

cyan 3ot

. This todule will not cause any 'shutdown actian in the ESD systen

11
i1
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karg Masibimz

Inhibit input module oMz S G .

line
* INHIBIT ON when module in alarm mode will not cause
shutdown on effect modules,

«Alarm-is latched: Shutdown will be activated if inhibit is
removed with INHIBIT OFF,

Override output module

Used on sd-out modules

Operator imenu: OYSRRID
oM

Indication ocn module

- cyan symbal colaur
— Lag marg "o

{2
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e output maodule

Il be set to & and field equipment wiil be .

; 15
Removing
- shutdown ol 1ield equipment.

Alarm acknowladge

- From mein ESP display or ESD Matvix p?

E 'Fr.qm ‘rriotule’s

13
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rride output medule
- Shutdewn rerminals will be set ko 0 anc fieid equipnent will be
riot activated

Alarm yeporting as normally
Remov] RRIDE from an active module will pive
sholdown ol Ileld equipment.

Alarm.can be._a‘éknowl'ei:lge: -
‘From main ESD display or ESD Matvix panel. _

“From module’s gperator ment,

From alarm page for one alarm or & section of alarms

13
i3
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Reset procedure:;
Acknowledge alarm
Resel madule. Resef deactivate shudown terminals.

Used an sd-out modules

Operator menu: ACTIVATE

Indication: red symbo! colour

Operatian can b2 performed
from ESD Malrix pane! or ESD
main display, by pressing the
vianted ESD level buttan.

L4
I
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ation of shutdown termin on maduie causing shutdewn of figlc
aguiprment

15
5
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SOR3sIT Clanbm.

Operation upon a shutdown situation
In tln. ala"m atuatmn tn "alqs Idl'ﬂp on e main dJspI::f and on the
=d. Open display of tie affected shutdown
leve o_get i ..ormaﬂc-n ebnut input in ='arm and astivated output.

QOperating procadure:
» Sllant t iole zlarms by using he silent-Lulton
» Acknows the alarm

o« Why did lhe shutdown ocur? Teke astions.

* Witen the alarm si is quer, start lhe resel procedure
s Opsarats the ag i
R fizld equipmant Ihat tripped
s Opzarake tha reset-bullon

Start-up of both PCUs

hrtnr a olack-out and gdunng ITIGJDF sysicm changas
St?rt-uo nrocedure;
= Work permission,.
power systam and fuzes

» Start Lmlh P{:Us at the same time

» Check the FCU stalus page on the operator stations

» Check the PCU redundancy page: Check lhat both master and Slave

are QK, and that master is active

» Both'PCUs are OK

_» Check alarm inputs
-+ Check alarm page. and acknowledge all systermn aiarms
+» Operate the ack nomedgu-bul*on
-« Check: outhuts
{0 NDE-output wi be actwaled bec cause of the stop

All NE—

i6
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Start-up of one of the PCUs

. nﬁpra bIBCr\ u; and durlng maprs;siam nanges

v Wdrk PENTISE'EN.
. Chuck alarm mput and =etvated quiputs

. L,heL.k th PCU rbdhndancy
are OK, anid thar master is actv
» Both PCU's ara OK '
"¢ Check alarm page, and acknowledge all sys stem alarms
. h]’IECr-. alzrm inputs
* Chesk ouipuls; no autouis will bz aclivaled becauss o
"PCU stop / start :
« PCU not OI; '
= Repon the failare, _ _
-Tak_’e the necessary precaution, because of a sinple ESD systel

17
17
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