Delivering High Quality Water Mist Solutions

16t IWMC in Vienna (Austria)
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Background to this presentation.

* The science/technology is proven.

* Compliance to the standards relating to the design & installation of a water
mist system.

|H
.

*  “So called” experts in water mist ~ Disassociate from the “un-professiona

e “Water Mist is the future”

v/ Water Mist, is not a new/risky technology/prototypes or scientific models.
v' Water Mist, is a full scale, established solution that is produced globally.

v/ Water Mist, is a high quality proven solution.
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% As well as compliance with international standards;
¢ Plus good working practices and manufacturing techr’
delivering Quality Water Mist Solutions. A\

+* By sharing examples of the “solutions”, we d- L@ dence of the high
quality of the product throughout the ~ .8 facturing process.

o\

v [/

* Product Designand’ |

* Product M A and Testing.

I W tion and Testing.

“2#®cm Maintenance.
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NFPA 750

* FM5560

* CEN/TS 14972

* BS8458-1 & BS8498

* INSTA 900

* IMO




1. INTRODUC
PURrOSE

Basts ol
Bass Fof
Basts Fou
Errrcmm
SYSTEM(
APPLICAL
L9 DEFINITY
L10 REFEREN

2. GENERALI
21 Provuct
22 Arrrovy
23 REQUIRE

ERALIL
REVIEW {
2 Puysical
A3 ComroN
A4 MARKIN

Tabk

Tabk
A5 MANUFA
36 Causry
A7 TESTFAL
A8 TOLERAY

4. PERFORMA

42 WaterN

—

421 Assent
422 Streng 451 Clapper - ' .
423 Leaks 452 Additional
424 Hydrd 46 CONNECTIONBL 2
Spr e 4%1: Foerm 1 o APPENDIX P: OTHER OCCUPANCIES WHICH FM GLOBAL HAS AN INTEREST IN PROTECTING WITH
426 Water 434 HypravLicCl BA1 U st . o S & g b
427 Operd e e WATER MIST SYSTEMS 2
Tabie |
428 AlrBy
429  Hang
Tabie { : i
4210 Streng
4211 Vacuy TIONS
4212 Hight lerance Limits for Normal Distributions (99 Percent of Samples ).
Tabie |
Table | s APPENDIX T: FIGURES 1-1 THROUGH T-6.
4213 Thern 496 Figure T-1. Hang-Up of Operating Parts
4214 Discha 497 4 — — el Nomuaal K-Factors < 5.0 gabimaips (115 4 L/mavhar)
410 CYLINDER
4101 Perfors \-v;-[!xk\m I‘(rlllnlr
4217 Correl 3 b of Flemest Test
4218 Comg M DETECTK .
4219 Corre 412 DrRavFILY
4220 Vibral 413 FIITINGS A B R
4131 Jo
4132 Additio
4222 Highl 414 FLOW SWITCHES,
4223 Freel 4141 Actuation
4224 Minin
4225 Procet
4226 Condy J
Tabe] 41
4227 Seastt!
Figure
Table |
4228 Sensi
Table | Fory
Table LI5S
4229 Seash| ol
Table { 41
L
Table |
uf
Tabie |
1
Tabe|  ar
4230 Water
4231 Impin 4172 Dielectric St A4S Unshiclke( D4 FIRETE
4232 Proted 4173 Additional B D41 U
43 AUTOMATL 418 MANGALPULLS] 4295 D42 8
44 BarLvay 4181 Manual Rele 4296
441 Ball o 419 MousTivG Cvie
442 Stem$ 4191 High Pressm 430w
443 Opera 420 PNEDMATICAC 41
444 Stabil o s 4302
443 Admy 4202 Threaded C{ 431 W
45 Cupckan 4203 Waler Imme 4301
RN e 432 PREACTION VAL B.1  TEST ENCLO Figure:
4321 Performand B2 COMBUSTIO Figure
RS- Pgwe

F—

ULTRAFOG

INGUSHING 575

Protection




_Fire Protection
Land

Product Design and Verification.
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Product Design and Verification.

System Performance Testing:

* Fire Tests: Approved and witnessed.

* Comparisons to other
standards/approvals.

* Meaningful fire tests.

Component Performance Testing:

* Sealing / Leakage.

* Durability / cycling.

* Extreme Temperature.
* Corrosion / vibration.
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Design for competitive edge.
Innovation:
e Performance.
* Maintainability.
*  Modular design.
* Engineered Solutions.

* Customer Feedback.
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Product Manufacture & Testing.
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Product Manufacture and Testing.

Simplified System:
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The Ultrafog Sprinkler Nozzle

‘ .- - 0 &

G & @ e & @

A. Stainless steel 304/ or greater
B. Aluminium bronze

C. Stainless steel, 316/316L

* Stainless steel components have been treated to increase corrosion resistance.
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SECTION VALVE ELECTRIC (Big)
20020626-301 ““ v" '

»O 00 2
/}\

1. 1000528 3
2. 1000538

3.20021219-004

4. 200212 19-009 (depend on the diameter of the pipe)
5. 870218-006

6. 1001057

7. 1000112

8. 1000007

9. 1000629

10. 1000500

11. 200212 18-002

(External components)

17¢ 14 Qs

12.20021219-006 (depend on the diameter of the pipe)
13. 1001056

14.981227-010

16.20021219-006

16. 1000040

17 1000074

SECTION VALVE ELECTRIC (Big)
20020626-301

(Internal components)

1. 1000112

2. 1000007

3. 20020626-011
4. 20020626-002
S 1000088

6. 1001059

7. 1001081

8. 20140217002
9. 20140217001
10. 20020626014

12. 1001080
13. 1001083
14. 1000024
15. 981227007
16. 1000078
17.981227-027
18. 1000054
19. 981227-008
20. 1000056

211000055
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Pump Unit Main 2 Pumps Date: 21/09/2015
20000815-001 Rev.14 E
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The Component Manufacture
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The Component Inspection
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The System Manufacture
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The Component/System Manufacture

External Control: Approved and
witnessed.

Internal Control: Testing & Traceability

Pump performance + cylinder test.

Leakage, Hydrostatic
Material Certs — EN10204

System operation

Work Instruction

Wi 26
HYDROSTATIC / PNEUMATIC
PRESSURE TEST
for

WATER MIST FIRE FIGHTING SYSTEM
PACKAGE AND GT ENCLOSURES

(MACHINERY SPACES & COMBUSTION
TURBINES IN ENCLOSURES)

Ve e
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System Installation & Testing.




System installation and Testing.

Engineer|

Insta)

Systems supslied by ssectrio p|

Systenms wipslies by dle)

Engineering Document:

Maintenance Manual:
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Example Installations
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Example Installations.
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Example Installations
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Example Installations
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Installation Testing



Installation Acceptance

Commis
Ultra F

Project: 4
Customer: 4
F Project: 4
Class society. 4
Copocity (Vmin): 4
Design pressure: 4

Power supply (v, ) 4
PLC & OP softwore: 3
No. of WP-Pumps: 4
o, of electrical sections:

No. of bydroulic sections:

witnessed by:

Commissioning Procedure For Ultra Fof

Customer response before ntal stant

Fipe systam: -
Fushvanes
Bige foam

Sirens: .
Pump unit- -
Section vabres.
Accamulator unic:
System Supphy:
Automatic functions.

Manual functions:

Pipe system

Nozzle
Al asiies mounted acconding o acteal sarindiet
i oz moee mget B voRe,

L mcommadstin natres hove rghe temserctul

Flush valves.
Fiuan vates ore iocsted im 3 reacmssie spot

Bilge foam:
Chect mstetoton
Opes bottie by rurm tae oot o rop coumtrrriace)

Sirems:
Chect sound and kaht oo i oxtus! QSRS

Procedure:

Wisaal check of system

Fiah t8c 00 by 2atting Bhe syatem oo standby.
sutier and dran out the or.

Pump unit:
HP-pumps:
D st the air

Chect rotation

Make sure The sumps buskd up comect pressure_|

Level sensor in pump station.
Stom Freeder pame

Start Fectes uima

Low ievet sierm

Ematy ieves__

Water et finer

Procedure:
Trip circut bresker for HP pomps bt s for FW
Bt s 0 vme st Wi tie v 5 ver “emgl

hevei i3 over “lowr leved ahorm” t's possibie to rese]

)
ULTRA FOG

Redundsacy flom semor.

Sretare ropuiator

Test by apen the best vaive. Colibvote st
Aot the pioe prexone 1o opp. J0ar____ o

Temp regulato

Oheci function By ofjint temp.

Opem when kevel in fonk s af Teeder pums start sl

Main fite:

Spare Opem when sant smpty o mam fiter clogged
Filter slaers semsor, Give slarm for clogged fier oad saritch over to spere miet volwe.
Pict pums, 2 preamate boviter (1.4) poms IRt keep stonsdy presiare m syitem

Section valves:

Electrical section valves:

Verity vabee and sgrmbier scction, Check by blow oir m the system

Opem the picg on cutiet siie and pt stond by prevsare om syste

Cacopine the 00— —

Hydrauluc saction vabves
Verify vabe snd sarinkler section. (anaect o hese on FW ond apen wiS stand by sressare
B the mamoe Asaie 5 the o

Cannect o hose on FW and open with stand by peessare_
A wire EAst makes sure 2o ame clese the votve

scosent

Cpes section varves
Cabiae e B semsons
[

<t secarty mre

Accumulator unit:
Narogen pressre puare
nitrogen release vave

Retease whes main power off, Test by close the A-vaive, furm power sopply of ond Sctvote system

Gove om sisrm when N preriire delow 160 b3t

Reiease mhes pumps Gnabled. Test by cose the N volve, 19 it breoler ood ectvote syitem

Supply system:
Fresh water supply:

Drai the i &

By iy on NP-ovmas
Chect rotation Vavedy
Wiater level i shigs tast Ohect signs! in cooperation with the yard
Sea water supply:

Ses water vave Samaiote emary toet ond actcte sytem

Ses water puma Semalte cmoty tonk end octivets sptem chect fiow,

Compressed air supply
Adr regudator Adprst @ miet pressere 0 pdot sump epe. Sber
Compressed s supph Tatch  Give sorm when compressed o¢ s 1w
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System Maintenance.
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Maintaining an Engineered Water Mist system.

Jor— E W1y all fixed fi system control panel indicators ae functional by operating the test switch;
fr——— (W2 veriy ail valves are in the correct position,
[W3__|verity all control panel indicators and alarms are functional; Y
8 [Wa__|visually inspect pump unit and is fittings; and. 2
e [ W5 [check the pump unit valve positions, if valves are not locked, as applicable Y
ke 44 003 TT3E TE T 14 020 7587 3800
I AT
o s
M1 |verity fitted with pressure gauges are in the proper range and the installation free from leakage.
SIRE PROY \2__|Verity all control, pump unit and section valves are in the proper open or closed position; 2
M3 __|Verify sprinkler pressure tanks or other means have correct levels of water; 2
E sk \a__[Test automatic starting on all system pumps so designed Y
T s e E ity o iy e o s et s s it o o S G0 i
regnuig e el ¥ 6 |Test a selected sample of system scotion vahes for flow and proper nitation of alarms. (Note — The valves selected for esting should be chosen S
it ) skt to ensure that all valves are tested within a one-year period.)
P i wd epe
4 8B PR 7 Annual Inspect HPWM
[ 7 Annual Inspection g
Teephane: 44 FIE TER B 1 Fae vt (pump)
[A11_ ity proper operation of all water mist, water-spray and sprinkler systems using the test vaives for each section; Y
shogel thonrn wns <o aret a1 [A12_|visually inspect all accessible components for proper condition Y
i [A13_|Externally examine all high pressure cylinders for evidence of damage or corrosion; 2
i AMENTMENTS TO THE REVISET GLIDELINES FOR [A14_[check the hydrostaic test date of all high pressure cylinders Y
I A AND APPLIANCES [A15_[functionally test all fixed system audible and isual alams: Y
g [A16_[flow test all pumps for proper pressure and capacity: Y
. [A17_test al antifreeze systems for adequate freeze protection Y
: ..,."“ Macimn Saky Comailan, i iy oo [ 12 i 3015 A16 Jtestal system cross comnectons to ther sources of water supply o proper operation v
Grmtarran myetam o agptaoer 'us; e %2, 5 vt w1 A cometarine [A19_|verity all pump relief vahes, if provided, are properly set; Y
g o St oo et A e e 5.5 Eoen it an S By A [A20_[examine al 0 verify they are free of debris and Y
Eaquipmen. a1 s secans session [A21[verify all \alves are in the correct position; Y
2 Webar Sommarts wie it % uss e sranirats Wi acphg zz [P comessed ar ornitogen ihough e dscharge g of y ipesystes, of alenvise Gonim e pipevork and 10z2es areclear o -
S e 1852 R L T T T—— Y any obstructions. This may require the removal of nozzles, if applical
o Sy TSR and ol ot el [A23_test emergency power supply switchover, where applicable Y
a2a|isually inspect all sprnkiers focusing in areas where sprinklers are subject 10 aggressie aimosphere (like saunas, spas, kitchen areas) and -
- subject to physical damage (ike luggage handiing areas, gyms, play rooms, etc.) so that all sprinklers are inspected within one year,
[A25_[check for any changes that may affect the system such as obstructions by ventilation ducts, pipes, etc.; Y
[a26 165t @ minimum of one section in each open head water mist system by flowing water through the nozzles. The sections tested should be chosen |
o that all sections are tested within a five-year period; and
[A27_|test automatic sprinklers and automatic water mist nozzles in accordance with the following flow chart Y
during basic testing, and extended testing when applicable, of automatic sprinkler heads/nozzles as outlined in subparagraph .17,
(A28 |water qualiy testing should be conducted in each corresponding piping section. Note — should a tested sprinkler fall, assessing Y
water quality at that time would assist in determining the cause of faiure.”
(¥ Five Year Inspection
5v2 _|fush all ro-ro deck deluge system piping with water, drain and purge with ar
5y |Perform intemal inspeciion of ll controlsection velves; water quality testing should be conducted in all cortesponding piping sections, i ot -
previously tested as outlined in paragraph 7.5.18 within the last five years:
[5¥4_|check condition of any batteries. or renew in accordance with Y
for each section where the water is refiled after being drained or flushed, water quality should meet manufacturer's guidelines. Testing of the
5Y5  |renewed water quality should be conducted and recorded as a new baseline reference to assist future water quality monitoring for each Y
section
[ 1 e




ULTRAFOG

INGUISHING STSTEM

Fire Protection

Maintaining an Engineered Water Mist system.

ity g [ e————
® ety INSPECE O 0C0SSHING COMEGTEats Tor BFRET GondoT,
i a8 g prammire oy rarmsion;
F : F il s s yuistale: sl il il stsagge it
FIRE EXTINGUISHING SYSTEM Wity ak corsrriisection vakes. s i the cormet posltion;
s b Corimaiact 1 A0 AL s AR A1 ot 0 Tl
o e
SPARE PARLS FON | YEAR SERVICE MASLER PUMP SYSIEM controk cane - . [ rp—
56 corfim
e ST 2
IRy 1l s A s ) s
i wernasion;
ek ahr o
b o 0 '
oz 4 vty Finus b il pareps for prnpr pessien andd napacity; Pl et puamges, Bressers fref pomps. Techaicians
o o o for Guantay. o i
2 = - - P Mtk Aefrarzn ankosrd gk I 4 6 repiacad whery sandes
s Hozin tecommsdation Hige 7 3
o othes wapcty for prapar oger
s Magzin Totnd Fioading (Losk In Prog: 1Tty st s ey s
o it Lk s Yoyt 1 sk o Eisarty. 1o 5
s o e " ot b I e RN Vertfy ab coraizection vakes st n the correct pesition:
Edow - r oy pe spstoms, o
s v ey 3 e sy g bl
Lorpe veseass Kotk neoa 19,08 NOAca Meir foam systees Feslirs foarm sampies taken Tor cualy testing
i e Uy
¥ speinkiors vacphare | . epas. whchen
“ts sersice pectice in i 4 i, s, e
u r— ey
D034 Wik gy s o msis Creck for ary cmangEs that may P, o
D Tt 0 13t lve mastes. Tha e
Inia Tt en i . Vi s sl
b s a A el
Wil beesd a1 a8 L sl i a - g
Lorge Weszos et ke o GuiEy besting,
anges h warirs. Fem gy Foam sstem aer
oo 74 penoe




* Easy change RTI bulb
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Control Panel.
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Maintaining an Engineered Water Mist system.

* Ultra Fog Bulb nozzle Test Tool.
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Lower piston and
dis-connect.
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Quality Improvements...




CIP - Water Quality Analysis.

* >6 month Chloride (CI7) test.

Concentration 100 mg/L  Concentration 50000 mg/L

Major ion composition of seawater (ma/L)

Typeal Seawater | Fastern Medierransan | Arabian Guif at Kisait |
chiarkie {CH 15 850 o0 nna
Sodlum [Na") 10,556 Bl 5 B
Surate (S0.7) 2649 2950 200
Magnesium (Ma®") 1262 1.403 1.765
Caloum (Ca*) 400 423 507

Fire Protectiony
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CIP - Water Quality Analysis.

* >6 month Chloride (CI") test.

Concentration 100 mg/L Concentration 50000 mg/L
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Water mist quality — FAQ's.

Requires high purity water to avoid nozzle blockage.

* N/A to Ultrafog, potable water, integrated filter within the nozzle, dual
filter in pump station.

Poor installation/maintenance.

* DIOM, and manufacturers instructions must be followed.

Water mist fire suppression systems are incompatible with electronics.

« 3" Party IP23 Tests with DNV.

Can there be Water Mist protection during construction?

* Ship builders protect 1t decks during construction.
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SUMMARY

e 25to 35 years old (new) .....
* Designed and tested to International standards.

* Not all systems/supplier are the same.

* Watermist needs to be given “the opportunity”.

» “Specifications” can be restrictive: pressure/flow/piping.

* What do you specify now? -> How can we better it?

* Innovative.

e Established product, its not only the future, its now!
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Fire Protection
Marine

Fire Protection
On'Land

re Protection.
ffshore™

il

Thank you for your attention.




