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For more information on how HM Government classifies its information to ensure it is appropriately protected and your role in that protection, please visit:
https://www.gov.uk/government/publications/government-security-classifications
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	Phrase
	Definition

	Acceptance
	The Buyer will formally complete Acceptance of the Vessel at the Project Completion Meeting by the issue of an Acceptance certificate to the Supplier, which will be duly signed by the BFOO on behalf of the Buyer, when all specified items of the requirement or authorised EW tasks have been completed satisfactorily.

	After-Service
	A single phone number of the Supplier giving access to a technical point of contact able to give user friendly assistance to Buyer staff experiencing technical complications with any part or operation of the Cutters.

	Alongside Berth 
	A suitable quay/berth with at least year-round 1m depth below Low Water Spring Tides (LWS) complete with safe access by gangway.

	Buyer 
	Border Force (BF)

	BFOO
	Border Force Overseeing Officer 

	Cardinal Date Plan (CDP) 
	A plan provided by the Supplier mapping out the significant dates for a project

	Cutter
	His Majesty’s Cutter (HMC) Valiant

	Defect Rectification
	Work undertaken to resolve any defect identified and listed in the work package at Annex D.

	Emergent Work (EW)
	Any additional work that emerges from the specified Planned Maintenance, which is notified to the Supplier in this Statement of Requirements. 
Any repairs which are required as a direct result of defects/damage found during this package of works.


	Lloyd’s Register
	Lloyd’s Register’s Rules and Regulations set standards for the design, construction and lifetime maintenance of ships, offshore units, and land-based installations.

	Major Defect
	Any defect or fault which reduces the performance of the Cutter, so it is unable to safely perform its duties rendering the vessel inoperable or unseaworthy.

	MCA
	Maritime and Coastguard Agency 

	Minor Defect
	Any defect or fault which reduces the performance of the Cutter while allowing it to safely perform its duties and remain seaworthy.

	Original Equipment Manufacturer (OEM)
	The original manufacturer of a piece of equipment.

	Project Progress Meeting (PPM)
	A formal Progress Meeting to be conducted between the BFOO and the PM weekly for the duration of the contract at a date and time to be agreed as part of contract mobilisation and following award.

	Project Completion
	Formal notification by the BFOO, on behalf of the Buyer, to the Supplier that the project is completed to a satisfactory standard. The Supplier will be issued a Project Completion confirmation.

Failure, by the Supplier, to complete all specified items and authorised EW tasks may result in a delay in the issuing of the Project Completion confirmation and a delay in payment for services rendered.

	Project Conclusion Meeting (PCM)
	The mandated project close-down meeting between Supplier and BFOO.

	Project Initiation Meeting (PIM)
	The mandated, initial, meeting between Supplier and BFOO.

	Planned Maintenance
	The package of works as detailed as detailed in the Specification of Requirements.

	Project Manager (PM)
	A member of the Supplier’s staff who is responsible for the overall planning and execution of a project. PM to be available via phone or email the lifetime during the Working Day.

	Progress Report 
	A formal report that is emailed to the BFOO, either on request or as scheduled, giving details of progress against the agreed CDP

	Rectification Plan
	A plan to rectify a specified defect, giving dates and reasons for relevant actions to effect full rectification of the defect.

	Safe Working Load (SWL)
	The maximum load a piece of equipment can safely operate under.

	Slipway/Dry Dock
	A Slipway or Dry Dock of suitable size, complete with dock blocks in accordance with a MTLU supplied docking plan and to the satisfaction of the Border Force Overseeing Officer complete with safe permanent means of access to the Vessel.

	SOP 08 
	Standard Operating Procedure - Certification sheet of all safety equipment on board.

	SQEP
	Suitably Qualified and Experienced Personnel.
In order to be classified as SQEP you would need to the achieve the following baselines:

SQEP - Qualification 
Qualifications that are current, in date, valid, appropriate to the requirements and issued by a recognised professional body, relevant to the work being undertaken. The minimum level we would expect to be obtained is UK NVQ Level 3, or equivalent[footnoteRef:2].  [2:  Check UK Qualifications or Check Overseas Qualifications ] 


SQEP - Experience
Having gained knowledge or skill in a particular field over time where we would expect appropriate experience over the last 3 years in the professional trade area concerned.

SQEP - Currency
Any appropriate qualification must be valid for at least 6 months from date of vessel acceptance



	Vessel
	His Majesty’s Cutter Valiant

	Warranty
	A guarantee, issued to the Buyer by the Supplier, promising to repair or replace an item or rectify a service level, if necessary, and within a specified period.

	WHO
	World Health Organisation

	Working Location
	The area in which the Cutter is operational

	Work in Way
	This is additional work that occurs before the repairs/maintenance works are started.

	Work in Wake 
	This is additional work that occurs after the repairs/maintenance works are completed.


[bookmark: _Toc40692079]
[bookmark: _Toc178589914]Part 1: General
[bookmark: _Toc178589915]1.0	Background
1.1. The Buyer currently operates a fleet of circa thirty (c.30) sea going patrol craft operating in both UK National and International waters. HMC Valiant is one (1) of four (4) Damen 4207 Class patrol craft that forms part of this fleet.

1.2. The four Damen 4207 patrol vessels, are built in accordance with Lloyds 100A+ and hold valid MCA International Load line certification. 

1.3. The primary roles of the Cutters are: 

1.3.1. To provide a mobile, flexible, seaborne force capable of maintaining an effective deterrent against illegal immigration, smuggling and other breaches of the law administered by Border Force both within and outside the territorial waters of the UK in support of the UK’s national security strategy.

1.3.2. To increase maritime intelligence, undertake surveillance and improve international liaison in combating illegal immigration, the smuggling of drugs and movement of instruments of terrorism by sea.

1.3.3. To intercept suspect vessels in territorial and international waters; and

1.3.4. To provide mutual assistance to EU countries, the Channel Isles, the Isle of Man and other partners on the UK border.

1.4. In addition to these primary responsibilities, Border Force also undertake tasks on behalf of the Ministry of Defence, Maritime and Coastguard Buyer, National Crime Agency, Police and UK Fisheries Agencies.

[bookmark: _Toc40692080][bookmark: _Toc178589916]Part 2: Insurance
[bookmark: _Toc178589917]2.0	Insurance
2.1	The Supplier is to provide written confirmation and self-certify that they already have, or can commit to obtain, prior to the commencement of the contract, the levels of insurance cover indicated below:

2.1.1	minimum Employer’s (Compulsory) Liability Insurance = £10,000,000.00

2.1.2	Public Liability Insurance = £1,000,000.00

2.1.3	Professional Indemnity Insurance = £1,000,000.00

2.2	The limit of liability, as expressed in § 2.1, is to be for every accident or series of accidents arising from the same event.

[bookmark: _Hlk40862601]2.3	The Supplier’s insurance policy is to cover all employees of the Supplier or any entities sub-contracted by the Supplier, or by the Buyer, during the life of this contract and in the undertaking of this requirement.

2.4	The insurance certificate is to be submitted to the Buyer in .pdf format after contract award.
[bookmark: _Toc40692081][bookmark: _Toc178589918]Part 3: Objectives, Location and Constraints
[bookmark: _Toc178589919]3.0	Objectives
3.1	The objective of this specification is to provide the requirements for;

	3.1.1	the maintenance of equipment and machinery;

	3.1.2	the recertification of all safety equipment; 

	3.1.3	the rectification of specified defects; and, if applicable

	3.1.4	conduct modifications to the fabric of the vessel as authorised by the BFOO.

4.0 [bookmark: _Toc178589920]Location
4.1 Due to the operational Working Location of the Cutter, this requirement is to be undertaken within the following geographical parameters.

4.1.1	The East and South coast of England from Portland to Great Yarmouth.

5.0 [bookmark: _Toc178589921]Constraints
5.1	All specified work must be completed by the Supplier.
5.2	All quotations are to be submitted in currency GBP. The Vessel is a qualifying ship under VAT Notice 744C[footnoteRef:3] and zero rated for VAT. Quotes and invoices should therefore not include VAT.  [3:  Ships, trains, aircraft and associated services (VAT Notice 744C) - GOV.UK (www.gov.uk)] 

5.3	All work must be completed in accordance with this Specification of Requirements and must be compliant to all applicable industry standards or Flag State regulations and in accordance with all applicable laws.
5.4	All work must be completed in accordance with this Specification of Requirements and must be compliant to all applicable standards or Flag State regulations and in accordance with best industry standards.

5.5	All new parts and equipment fitted are to be supportable for a period of five years following installation. If applicable, these items are to be presented to the BFOO at the PCM.

5.6	All new equipment shall be provided with relevant operator & maintenance documentation, and any applicable certification. 

5.7	For the purposes of this requirement, the working week is Monday to Friday and consists of five (5) working days.

5.8	For the purposes of this requirement, the Working Day is to be no less than any eight (8) hour period between 07:00am and 18:00pm.

[bookmark: _Toc40692082]5.9		The Buyer expects the duration of this requirement to be no longer than fourteen (14) consecutive Working Days.

5.10	The start date for this requirement is to be no later than:  11th November 2024.

5.11	The expiry date for this requirement is to be no later than:  29th November 2024.

5.12	The supplier needs to have the facility to accept the Vessel from Border Force, no later than the start date, and the supplier must provide suitable and secure storage of the Vessel 		until Maintenance and Safety Equipment Recertification work commences.
[bookmark: _Toc178589922]Part 4: Provision of Services
6.0 [bookmark: _Toc178589923]General Provision
[bookmark: _Hlk40862801]6.1	The Buyer will appoint a BFOO for the duration of this requirement who shall be entitled to inspect any work, or to have it inspected by their duly authorised representative, at any point during the lifetime of this contract. 
6.2	The Buyer may engage with OEM manufacturers under separate commercial arrangements. The Supplier must afford access, as required, and assist with various tasks as instructed by the BFOO under EW process to complete specific work as arranged by the Buyer under a separate arrangement with OEM to this MSER contract.
6.3	The Supplier shall submit a draft CDP (in days) covering the completion of all planned work as part of the formal quotation for this work package. Once agreed by the Buyer, this will form the final CDP to be followed during the lifetime of the contract (including dates for PIM, PCM and weekly meetings).
	6.3.1	The CDP will be evaluated and contribute 5% to the total evaluation score.
	6.3.2	The CDP shall, in addition to § 6.3:
6.3.2.1		Clearly show the Critical Path, with key milestones.
6.3.2.2		List all Major Headings in Annexes A, B, C and D  of the Bidding. Tool
6.3.2.3		List all work in chronological order with relationships clearly shown and logically scheduled across all annexes.
6.3.2.4		Include start and finish dates for all work.
6.3.2.5		Be presented in a reasonable, understandable, and readily readable electronic format.
6.4	During the contract period and during normal working hours, the BFOO and Buyer appointed contractors will be afforded access to all premises of the yard or its supplier’s premises where any parts are being fitted, removed, manufactured, repaired, or serviced.
6.5	The Supplier is to ensure that all tasks are completed by suitably qualified and experienced personnel (SQEP) in relation to the equipment being worked upon. The Supplier may be asked to prove the qualifications of any employees or contractors by the BFOO at any time.
6.6 	Where a higher level of qualification is expected, this will be communicated with the Statement of requirements as part of the Work Item.
6.7	If you have any doubts about your qualification, experience and currency meeting these requirements, please clarify with the Buyer as a clarification.
6.8	The Buyer reserves the right to evaluate the qualifications, experience and currency of bids at any point prior to contract award for technical compliance. Your bid may not be accepted if it is not deemed to meet the SQEP criteria.
[bookmark: _Toc40800011][bookmark: _Toc40862069][bookmark: _Toc178589924]7.0	Project Management
7.1	As part of the CDP the Supplier must schedule and attend a Project Initiation Meeting (PIM) with the BFOO prior to any works being undertaken on the vessel. The BFOO may request this meeting to be held up to one week before the contract start date and at the Supplier’s premises.
7.2	During the meeting, the BFOO and the Supplier will confirm the following;
7.2.1	the EW process;
7.2.2	berthing arrangements;
7.2.3	any Health and Safety arrangements pertinent to the Supplier’s premises including the Suppliers Covid health protection measures;
7.2.4	Border Force crew accommodation arrangements;
7.2.5	any OEM manufacturers that are expected to work on the vessel during the Supplier’s CDP period; and
7.2.6	The proposed date of the PCM.
7.3	During the course of the CDP, the Supplier is to provide a report to the BFOO within twenty-four hours of the identification of any deviation from the submitted CDP. Any cost implications are to be agreed in accordance with the EW process following authorisation from the BFOO.
7.4	The Supplier must schedule and attend a weekly Project Progress Meeting (PPM) with the BFOO. This meeting is required to be minuted and will be in addition to the brief daily meetings. The PPM agenda must include;
7.4.1   	a briefing on project progress on a task-by-task level, as per the CDP;
7.4.2 	all approved EW and costs;
7.4.3	all rejected EW and costs;
7.4.3	any sub-contractors’ issues, both from the Supplier and the Buyer; and
7.4.4 	any technical issues.
7.5	As part of the CDP the Supplier must schedule and attend a Project Conclusion Meeting (PCM) and confirm the following.
7.5.1	all specified work items contained in Annex’s A, B, C and D , in addition to all authorised EW tasks, have been completed to the satisfaction of the BFOO.
7.5.2	any variations to the specified requirements, as agreed by the BFOO, during the Supplier’s CDP period, have been agreed in accordance with § 7.3.
7.5.3	all Emergent Work Individual Item Proformas have been signed and agreed by the BFOO and the Supplier in accordance with § 9.0; 
7.5.4	the Supplier agrees to supply the BFOO with SOP 08 as per Annex B, § 2.0; and
7.5.5	the Supplier and the BFOO agree a project total cost.
7.5.6	The meeting minutes are to be recorded by the Supplier and emailed to the BFOO
7.6	Following the PCM and to the satisfaction of the BFOO, formal notification of completion will be given to the Supplier and a Project Completion Certificate issued in accordance with §12.0.
[bookmark: _Toc40800012][bookmark: _Toc40862070][bookmark: _Toc178589925]8.0	Warranty
8.1	The Supplier shall provide an After-Service for reporting faults and obtaining technical advice, during the hours of 08:00 and 16:30, Monday to Friday. 

8.2	Response times for the service outlined in § 8.1 shall allow for all faults to be logged, given a reference number and Rectification Plan agreed between all parties within a maximum of two (2) working days of the fault being logged.

8.3	The Supplier shall provide warranty repairs in the event that any of the supplied or repaired parts develops a fault during the parts warranty period as detailed in § 8.6 and § 8.7.   

8.4	All Work carried out by the Supplier during the period of this contract shall be covered by a one-year Warranty commencing from the date the Vessel is accepted back into the custody of the Buyer.

8.5	All new parts supplied or fitted during the period of this contract shall be covered by a one-year warranty or such other provided warranty if it is longer than the minimum one year commencing from the date the Vessel is accepted back into the custody of the Buyer.

8.6	In the event that a Warranty Major Defect is notified to the Supplier that will render the Cutter non-operational.  The Supplier shall provide services to ensure the Cutter is restored to full working condition within two (2) working days, calculated from the date and time on which the Buyer agrees the Supplier personnel can gain access to the Cutter. In the event a Major Defect cannot be rectified within the assigned period, a Rectification Plan must be agreed with the Buyer within forty-eight hours of identification of the potential failure.

8.7	In the event that a Warranty Minor Defect is notified to the Supplier, other than those that will render the Cutter non-operational, the Supplier shall provide services to ensure the Cutter is restored to full working condition within a maximum of ten working days, calculated from the date and time on which the Buyer agrees the Supplier personnel can gain access to the Cutter. In the event a Minor Defect cannot be rectified within the assigned period, a Rectification Plan must be agreed with the Buyer within forty-eight hours of identification of the potential failure.
[bookmark: _Toc40692110][bookmark: _Toc40799967][bookmark: _Toc40800013][bookmark: _Toc40862071][bookmark: _Toc178589926]Part 5: Emergent Work
[bookmark: _Toc40800014][bookmark: _Toc40862072][bookmark: _Toc178589927]9.0	Emergent Work
9.1	The Supplier will not be renumerated for any EW that is not approved by way of a completed and signed Emergent Work Individual Item Proforma.

9.2	All identified EW proposals are to be submitted to the BFOO on the attached Emergent Work Individual Item Proforma (Annex G) prior to the commencement of any work for authorisation by the BFOO.

9.3 	The PM for the Supplier is to inform the BFOO if any of the Suppliers employees or contractors have been approached by either; the Vessel commander, the Vessel’s crew or any member of the Buyer’s staff to undertake work not specified in this Specification of Requirements or as part of previously authorised EW task.

9.4	The Supplier is to confirm that they understand the Vessel Commander is unable to commission or authorise work tasks at the PIM. 

9.5	The Supplier must ensure any costs or time delays that may impact on the overall project cost or timeline are articulated to the BFOO with the EW proposal. 

9.6	If the work is deemed appropriate, the BFOO will authorise the EW on behalf of the Buyer and provide formal acknowledgement of acceptance of the proposal including costs and completion timeframe to the Supplier.

9.7	Any proposals or work that have been undertaken by the Supplier, or a sub-contractor of the Supplier, and that are found to have not been authorised by the BFOO in accordance with § 9.0, upon final invoice submission, will be strictly at the expense of the Supplier and will not be remunerated by the Buyer. 

9.8		The Supplier are to record the cumulative EW costs on the attached spreadsheet (Annex H), or in a similar format, which will be cross checked and analysed at the Weekly progress meeting.

9.9	The Supplier will email all authorised Emergent Works Individual Item Proformas along with the overall Emergent Work Item Record Spreadsheet (Annex H), to the BFOO one working day prior to PCM.

9.10	The Supplier must, therefore, liaise with the BFOO for every item of EW that requires consideration before the Supplier commences work. 
[bookmark: _Toc40692111][bookmark: _Toc40799968][bookmark: _Toc40800015][bookmark: _Toc40862073][bookmark: _Toc178589928]Part 6: Trials, Certification and Acceptance
[bookmark: _Toc85624744][bookmark: _Toc40800016][bookmark: _Toc40862074][bookmark: _Toc178589929]10.0	Trials 
10.1 	On completion of all work and once the Supplier has satisfied themselves that the Cutter is seaworthy, the seaworthiness will be demonstrated to the Buyer who will provide a Project Completion Certificate (provided at Annex I) and confirm the hand back of the Cutter into the Buyer’s custody and responsibility. Where propulsion work has been undertaken, this shall include propulsion and manoeuvring trials measured against original trials data for comparison and include OEM service engineer alongside the Supplier’s own mechanical and electrical service engineers.		 

10.2	Any trials required shall be to prove that the executed work has been carried out satisfactorily and that the various systems can be checked and confirmed as fully and effectively re-commissioned. Other than fuel, all costs related to the operations of test and trials will be the responsibility of the Supplier.

10.3    Where the Buyer have engaged separate OEM(s), under $ 6.2, these service engineer costs for attendance at Basin Trials will be funded by the Buyer.

10.4 	Because of the specialist nature of the Vessel, the Buyer will provide a minimum of five (5) crew members familiar with the navigational, controls and engineering systems of the Cutter during the Sea trials.  

[bookmark: _Toc85624745][bookmark: _Toc178589930]11.0	Certification and Survey Reports
11.1	All certification and survey reports (including the list of survey reports at Annex N) required for regulatory compliance, or requested by the Buyer, shall be supplied in hard copy enclosed in clear plastic envelopes within a four-ring ring binder, complete with index. An electronic copy of all certificates and survey reports shall also be forwarded by e-mail to the Buyer in an accessible Microsoft Office format.

[bookmark: _Toc85624746][bookmark: _Toc178589931]12.0	Project Completion
12.1		Once approved by the BFOO, formal notification of Project Completion will be given to the Supplier by the Buyer through the issuing of a Project Completion Certificate (Annex I).

12.2	The Project Completion Certificate will only be issued to the Supplier after:

12.2.1	successful completion of all specified items as stated in this requirement.
 
12.2.2	the Supplier has formally presented all certificates to the BFOO during the PCM in accordance with § 11; and

12.2.3	upon successful completion of any applicable trials required in response to the work undertaken.

12.3	The issuing of a Project Completion Certificate to the Supplier by the Buyer, or a duly authorised representative of the Buyer, does in no way effect the warranty requirements as specified in this requirement nor the statutory rights of the Buyer.
[bookmark: _Toc40692112][bookmark: _Toc40799969][bookmark: _Toc40800019][bookmark: _Toc40862077][bookmark: _Toc178589932]Part 7: Charges and Payment
[bookmark: _Toc40800020][bookmark: _Toc40862078][bookmark: _Toc178589933]13.0	Charges and Payment
13.1	All invoices are to be submitted in GBP and exclusive of VAT.

13.2	All invoice correspondence is to be as per instructions on the Buyer-issued PO document only.

13.3	The Supplier will receive one (1) Purchase Order (PO) number for this requirement. It may be amended by the Buyer, from time to time.

13.4	Upon issue of a PO by the Buyer, and following approval from the BFOO, the Supplier can submit an invoice(s) to the email address provided in accordance with the line-items on the PO document ensuring that all mandatory data is on the Invoice.

13.5		The Supplier is to acknowledge that all travel and subsistence costs related to warranty defect repairs shall be recharged at the Home Office reimbursable travel and subsistence rates as stipulated in Annex J. Any additional costs outside those stated in Annex J are strictly at the expense of the Supplier. 

13.7		The Supplier is to ensure that every item of specified work has been completed in line with this Specification of Requirements or they have a formal acknowledgement from the BFOO allowing for non-completion. 

13.8		The Supplier is to ensure that all EW tasks are approved by the BFOO, serialised appropriately and signed off and recorded in the EW spreadsheet (Annex H). 

13.9	Failure, by the Supplier, to include EW that is compliant with the instructions set out at § 9.0, will result in the Buyer being unable to accept those services for remuneration. If non-compliant tasks, either specified or emergent, are invoiced for payment, these costs will be rejected by the Buyer, and they will be at the expense of the Supplier. 

13.10  The Buyer reserves the right to withhold payment from the Supplier, in part or in full, should any, specified or otherwise, condition as expressed in this Specification of requirements, not be successfully met by the Supplier and to the satisfaction of the BFOO.

[bookmark: _Toc178589934]Annex A: General Requirements of Work
[bookmark: _Hlk147146030]Please see Project_18154 HMC Valiant - MSER - Bidding Tool – v1.0.

[bookmark: _Annex_B:_Inspection,][bookmark: _Toc178589935]Annex B: Inspection, Testing and Certification of Safety Equipment
Please see Project_18154 HMC Valiant - MSER - Bidding Tool – v1.0.
Please see Annex K below for the Paint specification.



[bookmark: _Toc40692088][bookmark: _Toc178589936]Annex C: Vessel Maintenance Tasks
Please see Project_18154 - HMC Valiant - MSER - Bidding Tool – v1.0.
Please see Annex L below for the Lubrication specification.
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[bookmark: _Toc178589937]Annex D: Modifications and Defect Rectification
Please see Project_18154 – HMC Valiant - MSER - Bidding Tool – v1.0.
Defect 10/24 Wheelhouse Doors Fibre Glass blowing
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Defect 18/24	Starboard CPP valve block overhaul.
[image: ]

Defect 25/24	Flybridge gratings
[image: ] [image: ]
Defect 28/24	Forepeak Hatch spindle
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Tank Vents raised 
[image: ] X 9
Forward Hatch Combing Raise
[image: ] X 1

[bookmark: _Toc178589938]Annex D: Modifications and Defect Rectification (Reference Pictures)
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[bookmark: _Toc40692090][bookmark: _Toc178589939]Annex E: Docking Plan
[bookmark: _Toc178589940]This Annex is not required in this project.






[bookmark: _Toc40692091][bookmark: _Toc178589942]Annex F: Vessel Details
	[bookmark: _Hlk40870801][image: Border Force_2592_AW]
	Name
	MMSI
	Callsign

	
	HMC Valiant
	235745000 
	MBLL8

	Length overall (LOA)
	42.80 m

	Length waterline (LWL)
	42.80 m

	Beam Overall
	6.95 m

	Draught aft full load
	2.5 m

	Ht Overall USK to mast
	17.8 m

	Displacement
	251.1 tons

	Deadweight
	69.3 tons

	Gross Tonnage
	235 tons

	Construction
	Steel Hull              
Aluminium Superstructure 

	Main Engines
	2x Caterpillar 3156B

	Gearbox
	2x Reintjes WLS 

	Propulsion
	2x Controllable Pitch Propellers 

	Speeds
	26.50 knots 

	Manoeuvrability
	2x Rudders 

	Range / Endurance
	Up to 2150 nautical miles at 12 knots 

	Fuel
	23 cubic metres 

	Fuel Consumption
	Variable

	Fresh water
	6 cubic metres 

	Black Water
	2 cubic metres 

	Accommodation
	16 persons 

	Built to
	Lloyd’s 100A1 SCC




[bookmark: _Toc40692092][bookmark: _Toc178589943]Annex G: Emergent Work Individual Item Proforma
	Emergent Work (EW) Individual Item Proforma
	[image: Border Force_2592_AW]

	EMERGENT WORK ITEM No: Project_18154/001                     

	Description

	

	

	

	

	

	

	Signed, BFOO:


	Date:



	PART I: By Supplier

	The above item is accepted as a genuine Emergent Work item.

	Our Firm Price is*Δ
Our Realistic Estimate is*Δ
	£

	Signed: 



	Position:


	
	Dated: 

	TIME PENALTY (if any) ..................................................................... The completion date of the contract* will/will not be affected by this item.

	PART II: By BFOO

	It is agreed that this is a genuine emergent work item and Buyer is given for the work to be undertaken.

	The Above Firm Price/Realistic Estimate* of £
	ACCEPTED
	REJECTED

	Signed: 

	Date:


	Notes:
1	* Delete as required
2	Δ If the costing of an EW task, upon further examination, is projected to vary by ± 10%, the quote must be re-authorised by the BFOO
3	All interactions pertaining to Emergent Work are to be carried out strictly in accordance with Pt. 5, § 8.0.
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	HMC Valiant 
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	Supplier:
	

	Contract Number:
	Project_18154

	BFOO:
	

	EMERGENT WORK NUMBER
	JOB DESCRIPTION
	%
COMP

	Project_18154/001
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	Project Completion Certificate
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	PART I:  to be completed by Supplier

	
HMC Valiant


	HMC Valiant, having completed Project_18154 to the satisfaction of the Buyer and having successfully completed any applicable trials and provided all documentation required under this requirement, Contract Number Project_18154 is this day offered as completed to the Buyer.

	Signed: 


	For and on Behalf of the Supplier:



	Print Name:

	Date: 



	PART II:  to be completed by The Buyer

	By Vessel Commander:

	I attended the Project Completion Meeting of HMC Valiant and have satisfied myself that all systems, machinery, and equipment are working satisfactorily.  I have inspected the vessel and consider she is in a condition suitable for return to operational service.  

	Signed:


	Print Name / Post:



	By BFOO:
HMC Valiant having completed Project_18154 to the satisfaction of the Buyer and having completed all appropriate trials and received all documentation required under the Contract is hereby accepted at.….........  hours.

	Signed: 


	BFOO

	Print Name:

	Date: 


	PART III: Warranty

	The issuing of a Project Completion Certificate to the Supplier by the Buyer, or a duly authorised representative of the Buyer, does in no way effect the warranty requirements as specified in this requirement nor the statutory rights of the Buyer

	Distribution
Original 	-	Retained by the Supplier
Copies to 	- 	BFOO 	
		


[bookmark: _Toc178589946]Annex J: Reimbursable Expenses

The Supplier may claim the following Reimbursable Expenses at the rates set out below:
	1.  Travel
	
	

	Standard rate of allowance for private cars
	
	

	Initial 10,000 miles
	
	45p per mile

	Additional miles over the initial 10,000
	
	25p per mile

	
	
	

	2. Hotel rates
	
	

	London
	
	£150 per night

	All other locations other than London
	
	£100 per night












[bookmark: _Toc40692097][bookmark: _Toc178589947]Annex K: Paint Specification

As referred to in Annex B above.

This Paint Specification is Generic to all Border Force Damen 4207 Class of Vessels.













[bookmark: _Toc178589948]Annex L: Lubrication Specification

As referred to in Annex C above. 




[bookmark: _Toc178589949]Annex M: Border Force SOP 08
SOP 08 will be made available to the Supplier post contract award.














[bookmark: _Toc178589950]Annex N: Survey reports
1. Portable Appliance Testing

2. Electrical insulation test results

3. Alternator insulation test results

4. Reintjes Gearbox

5. Intentionally Blank 

6. Hatches, water test 

7. Steering Gear inspection

8. Bow thruster coupling

9. Portable Fire pump service

10. Emergency Fire pump 

11. Hydrophore 

12. Air Conditioning 

13. Electrical Starters 

13.1 GS pumps x 2

13.2 Capstans x 2

13.3 Anchor Windlass

13.4 Davit

13.5 AC pump

13.6	Hydrophore pumps x 2

14. Davit
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	[image: Border Force]Agenda
	
	

	Title of meeting
	Project_18154 – HMC Valiant – Project Conclusion Meeting
	

	Date
	[INSERT AS REQUIRED]
	

	Time
	
	

	Venue
	
	

	Attendees
	(BFOO)
[INSERT AS REQUIRED] (Supplier PM)
[INSERT AS REQUIRED]
	

	Meeting objectives
	Finalise the period of works for Project_18154 – HMC Valiant – LSA - MSER
	

	
	
	

	Agenda Item
	Description
	Lead
	Complete

	1
	Welcome
	BFOO
	Complete

	2
	Project Summary
	Supplier PM
	

	3
	Outstanding Work Items
	
	

	4
	Certificates and Survey Reports
a) Delivered
b) Outstanding
	
Supplier PM
Supplier PM
	

	5
	EW
a) Approved Forms
b) Rejected Forms
	
Supplier PM
BFOO
	

	6
	Spares
a) Unused, return of	
	
Supplier PM
	

	7
	Return of all drawings and manuals
	Supplier PM
	

	8
	Finance
a) Outstanding items reimbursement amount
b) Final invoice amount
	
Supplier PM
BFOO
	

	9
	AOB
	BFOO
	

	Issue Certificate
	Project Completion Certificate
	BFOO
	



NB: The meeting minutes are to be recorded by the Supplier and emailed to the BFOO.
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1.1

1.2

1.3

Safety
Read the instruction manual carefully before use.

The product described in this instruction manual is intended exclusively for specialists with experience in installation and
maintenance and specifically with the product described herein.

General understanding of safety

The product has been safely constructed and poses no danger if it is operated in a technically correct manner.
Nevertheless, there are risks due to non-intended use that can be avoided by obeying the instructions in this instruction
manual.

The non-compliance with the instruction manual can lead to accidents or personal injury, for which CEODEUX
Extinguisher Valves Technology S.A. disclaims any and all liabilities.
Obey all instructions and warnings in this instruction manual when assembling, installing and operating this product.

Distributor obligations
The distributor of the product described herein must ensure the following:

e All warnings, instructions and product labels for end-users are in the responsibility of the distributor.

o Check whether the product is subject to European Regulations, Directives or other acts and, if necessary, whether it
is marked accordingly (for example Tt or C€) and, if required, whether it is supplied with the declaration of conformity.

e Protection from unauthorized access.

¢ Compliance with European and national regulations.

¢« Awareness and comprehension of the product specifications of all affected personnel.

¢ Avoidance of non-intended use.

When the product is installed, all warnings, instructions and product labels for the end-users are in the responsibility
of the operator.

Symbols used and their meanings

The warnings are scaled according to the severity of the respective hazard using warning symbols and signal words.
You can identify warnings by their color coding or by their upper and lower separator lines.

The following warnings are used within the text:

A DANGER Indicates a hazardous situation which, if not avoided, will result in death or serious injury.

A WARNING Indicates a hazardous situation which, if not avoided, could result in death or serious injury.

A CAUTION Indicates a hazardous situation which, if not avoided, may result in minor or moderate injury.
Indicates useful tips and recommendations as well as information for efficient and trouble-free
NOTICE OpeIrationu ul tip | Wi | | ICI u

Intended use

The CLEANFIRE® System is a fire suppression system, which is designed for total flooding and which is particularly
useful for suppressing fires in hazards where an electrically non-conductive medium is required and where clean-up
of other extinguishing agents is a problem. The CLEANFIRE® System uses 3M™ Novec™ 1230 Fire Protection Fluid
(abbreviated as “Novec 1230 fluid”) as extinguishing agent.

The CLEANFIRE® System must be designed and installed in accordance with the requirements outlined in this
instruction manual and in accordance with the requirements set forth in the latest editions of the following standards and
Guidelines:

e VdS Guidelines for Fire Extinguishing Systems, VdS 2381en Fire Extinguishing Systems using Halocarbon Gases
2016-06(06)

e |ISO 14520: Gaseous fire-extinguishing systems

o EN 15004: Fixed firefighting systems — Gas extinguishing systems

Product repairs must only be performed by the manufacturer or with prior written consent of the manufacturer using only
original spare parts.

The product is defined for the European market/countries according to European regulations and directives. For use in
other countries ask for prior written agreement from CEODEUX Extinguisher Valves Technology S.A.
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2.1 Non-intended use

A WARNING Danger due to non-intended use or faulty operation.

The non-intended or faulty use of the CLEANFIRE® System poses a risk to the operator, the users,
and to third parties which may lead to death or severe physical injury.

o The CLEANFIRE® System must only be used for the intended use specified in chapter 2.
¢ Retrofits and modifications are prohibited.

e The CLEANFIRE® System must not be used on fires involving the following materials unless the extinguishing
agent has been tested to the satisfaction of the Authority:

¢ Chemicals containing their own supply of oxygen (e.g. cellulose nitrate, gunpowder),

¢  Mixtures containing oxidizing materials (e.g. sodium chlorate or sodium nitrate),

e« Chemicals capable of undergoing auto-thermal decomposition (e.g. organic peroxides),

o Reactive metals (e.g. magnesium, sodium, titanium, potassium), reactive hydrides, metal amides,
e Materials in which fire can quickly become deep seated,

o Installations showing hot surfaces for technical reasons with temperatures greater than +150 °C.

3 Functional description

The CLEANFIRE® System is a fire suppression system, that is particularly useful for suppressing fires in hazards where
an electrically non-conductive medium is required and where clean-up of other extinguishing agents is a problem. The
CLEANFIRE® System uses 3M™ Novec™ 1230 Fire Protection Fluid as extinguishing agent.

NOTICE The extinguishing agent 3M™ Novec™ 1230 Fire Protection Fluid is abbreviated as “Novec 1230

fluid” in the following chapters.

The CLEANFIRE® System is used to protect hazards that are enclosed. An enclosed hazard area will provide a means to
contain the Novec 1230 fluid. By containing the Novec 1230 fluid in the enclosure, when discharged it will establish and
maintain an effective extinguishing agent concentration. Some typical hazards that can be protected with a CLEANFIRE®
System include but are not limited to the following:

® Computer rooms

® Telecommunication switch gear

® Storages

® Vaults

® Process equipment

® Machinery spaces

® Historic buildings and museums

® All normally occupied or unoccupied electronic areas where equipment is either very sensitive or irreplaceable

Novec 1230 fluid is stored in steel pressure cylinders located in a safe and accessible location. Novec 1230 fluid is
pressurized with nitrogen to a pressure of 25 bar or 50 bar. Novec 1230 fluid is distributed and discharged into the area
affected by fire through the pipework - a network of pipes, nozzles and discharge hoses. Each nozzle is drilled with a
specific fixed opening designed to deliver a uniform amount of extinguishing agent into the protected area. The pressure
cylinders are connected to the pipework or the manifold by means of flexible discharge hoses. Various types of devices
are available to actuate the release of the Novec 1230 fluid into the protected area in case of fire.

The CLEANFIRE® System can be actuated by detection and control equipment for automatic system operation along with
providing local and remote manual operation as needed. Accessories are used to provide alarms, ventilation control, door
closures, or other auxiliary shutdown functions.

The CLEANFIRE® System combines an environmentally safe extinguishing agent and specially developed components

for a fast extinguishing agent discharge. The resulting rapid fire suppression reduces property damage to the lowest
possible extent.
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3.1  lllustrations
3.1.1 CLEANFIRE® System

Figure 3.1.1.1 CLEANFIRE® System

Legend
Valve @ Nozzle
Pressure cylinder @ Pressure gauge

Pneumatic release device
Manual/pneumatic release device
Electromagnetic release device

Pipe (manifold component)
T-fitting (manifold component)
Plug (manifold component)

Bleed valve Clamp for manifold

Pilot hose Manifold mounting rail
Discharge hose Clamp for cylinder

Check valve Cylinder wall mounting rail

SOORICICCIOOC
SIS

Pressure cylinder label Safety/shipping cap
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3.1.2 Valves

22

X ROTAREX

(]

 M42x1,5

Figure 3.1.2.1 Valve series B0481 with integrated electromagnetic actuator

W @
23 DA

|

M42 x 1,5

N O

M10x1

Figure 3.1.2.2 Valve series B0481 without integrated electromagnetic actuator

Legend

Protection cap (plastic or brass)
Integrated electromagnetic actuator
Pilot port

Safety screw

Burst disc

@

Screw plug

FIRETEC

@e®6R®

Sealing cap

@
A
c
G

Port for optional parts
Outlet connection
Inlet connection

Dip tube thread
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Figure 3.1.2.3 Valve series B0482 with integrated electromagnetic actuator

S v
i
M42 x 1,5

T

A

Figure 3.1.2.4 Valve series B0482 without integrated electromagnetic actuator

Legend
@ Protection cap (plastic or brass) @ Screw plug
@ Integrated electromagnetic actuator Port for optional parts
@ Pilot port A Outlet connection
@ Safety screw C Inlet connection
@ Burst disc G Dip tube thread
@ Sealing cap
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3.2 Marking
All CLEANFIRE® System have the following marking:
BOXXXXXXX Article number
*** Logo of the manufacturer
WWIYY Week/year of production
XXXX The last 4 digits of the batch number (WA)
TCOOZQ Approval symbol and approving organization
C EXXXX Approval symbol and approving organization
bl XXXX Approval symbol and approving organization
X XXX gr Tare weight
ISO QX Type of quick-release cylinder valve
TPXXXBAR Test pressure
XXXX Inlet connection (C) (ISO/TR 11364)
XXXX Outlet connection (A) (ISO/TR 11364)
XXXXX Serial number
% Data Matrix code
Individual and additional marking is also possible.
3.3 CLEANFIRE?® System variants
CLEANFIRE® Pressure CLEANFIRE® Pressure Height Diameter Valve with Outlet
System cylinder article System cylinder [mm] [mm] integrated connection
article number number pressure size electromagnetic (A)
[bar] [liters] actuator
B04814000 028800084 25 80 1018 406 --- 2 1/2"-12 UNJ
B04814001 028800085 25 120 1346 406 --- 2 1/2°-12 UNJ
B04814002 028800086 25 140 1513 406 -—- 21/2°-12 UNJ
B04814003* 028800087 25 180 1843 406 --- 21/2-12 UNJ
B04814004 028800084 50 80 1018 406 - 21/2*-12 UNJ
B04814005 028800085 50 120 1346 406 --- 2 1/2°-12 UNJ
B04814006 028800086 50 140 1513 406 --- 2 1/2°-12 UNJ
B04814007* 028800087 50 180 1843 406 --- 21/2-12 UNJ
B04814008 028800084 25 80 1018 406 X 21/2-12 UNJ
B04814009 028800085 25 120 1346 406 X 2 1/2"-12 UNJ
B04814010 028800086 25 140 1513 406 X 2 1/2°-12 UNJ
B04814011* 028800087 25 180 1843 406 X 21/2-12 UNJ
B04814012 028800084 50 80 1018 406 X 21/2-12 UNJ
B04814013 028800085 50 120 1346 406 X 21/2*-12 UNJ
B04814014 028800086 50 140 1513 406 X 2 1/2°-12 UNJ
B04814015* 028800087 50 180 1843 406 X 2 1/2°-12 UNJ
B04824000 028800082 25 30 1123 232 --- 17/8"-12 UN
B04824001 028800083 25 50 1643 232 --- 17/8"-12 UN
B04824002 028800082 50 30 1123 232 --- 17/8"-12 UN
B04824003 028800083 50 50 1643 232 --- 17/8”-12 UN
B04824004 028800082 25 30 1123 232 X 17/8"-12 UN
B04824005 028800083 25 50 1643 232 X 17/8-12 UN
B04824006 028800082 50 30 1123 232 X 17/8"-12 UN
B04824007 028800083 50 50 1643 232 X 17/8”-12 UN

* not VdS approved

027650044
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41 CLEANFIRE® Systems

4.2
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Article number

B04814000
B04814001
B04814002
B04814003
B04814004
B04814005
B04814006
B04814007
B04814008
B04814009
B04814010
B04814011
B04814012
B04814013
B04814014
B04814015
B04824000
B04824001
B04824002
B04824003
B04824004
B04824005
B04824006
B04824007

Pressure cylinders

Article number

028800082
028800083
028800084
028800085
028800086
028800087

ROTAREX

FIRETEC

CPR
(CE)

CPR
(CE)

XXX X XX X XXX X XX X XX X X X X X X/ XX

70029

70029
(TPED)

X

XXX X XIXIXIX XXX X XXX X XX X X X XX

VdS

(TPED)

X X X X X X

LPCB

VdS

x

X X XX X X X X

Approvals

LPCB

Approvals

UL

FM

CEODEUX Extinguisher Valves Technology S.A.

UN
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ISO
9809

X X X X | X X

CCOE

DOT
3AA -
178.37
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4.3 Valves
Approvals
Article number CPR n0029 VdS LPCB
(CE) (TPED)
B04810105 X X X
B04810107 X X X
B04810119 X X X —
B04810124 X X X
B04820105 X X X —
B04820106 X X X —
B04820119 X X X
B04820125 X X X
5 Extinguishing agent Novec 1230 fluid

5.1

3M™ Novec™ 1230 Fire Protection Fluid is a registered trademark of 3M. Novec 1230 fluid is a next-generation
halon replacement, designed to alleviate concerns for human safety, performance, and the environment. Novec 1230
fluid has key features which define sustainable clean extinguishing agent protection:

Zero ozone depletion potential

A global warming potential of one

Five-day atmospheric lifetime

A large margin of safety for occupied spaces

Novec 1230 fluid is based on a proprietary chemical from 3M called a fluoroketone. The full chemical name for this
compound is dodecafluoro-2-methylpentan-3-one. Its ASHRAE nomenclature is FK-5-1-12.

Novec 1230 fluid is applied as a gas, but is liquid at room temperature, refer to chapter 5.1. It is electrically
non-conducting in both the liquid and gaseous state.

Novec 1230 fluid has been tested and verified to be safe for use in occupied spaces. Tests have proven that exposure to
Novec 1230 fluid is safe and effective in suppressing fires at low concentrations; all of which are well below the EPA’s
maximum exposure levels. Novec 1230 fluid is approved for use in occupied areas up to 10,5 % concentration by volume
with a mandated egress time of 5 minutes or less.

Refer al he MSDS in ch 18.1.
NOTICE efer also to the MSDS in chapter 18

Physical properties of Novec 1230 fluid
NOTICE All properties tested at a room temperature of +25 °C (+77 °F) unless otherwise noted.

Chemical name Pentafluoroethyl Ketone (C6F120)
Molecular weight (g/mol) 316,04 g/mol

Boiling point at 1 atm +49,2 °C (+120,6 °F)

Freezing point -108,0 °C (-162,4 °F)

Critical temperature +168,7 °C (+335,6 °F)

Critical pressure 18,65 bar (270,44 psi)

Critical volume 494,5 cc/mol (0,0251 ftllbm)
Critical density 639,1 kg/m? (39,91 Ibm/ft3)
Specific heat, liquid 1,103 kJ/kg °C (0,2634 BTU/Ib. °F)
Specific heat, vapor at 1 atm 0,891 kJ/kg °C (0,2127 BTU/Ib. °F)
Heat of vaporization (kJ/kg °C) at boiling point 37,8

Thermal conductivity (W/m °C) of liquid 0,034

Viscosity, liquid 0,39 centistokes

Global warming potential 1

NOAEL (VOL %) 10

LOAEL (VOL %) >10,0
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Ozone depletion potential 0
US EPA SNAP approval Accepted
Estimated atmospheric lifetime 0,014 years

4 hours acute inhalation LC50 > 100,000 ppm

Extinguishing mechanism

In order to understand how Novec 1230 fluid suppresses a fire, it is important to review the principal aspects of fire
chemistry. Four components (fuel, oxygen, heat, and the combustion chain reaction) are often referred to as the “fire
tetrahedron”.

All four of these factors are required in the correct combination for a fire to ignite and sustain burning. The fire tetrahedron
shows that a fire can be extinguished by breaking one or more links between these components or by changing the
balance between them.

1. By interrupting the combustion chain reaction.
2. By containing or eliminating the source of fuel.
3. By cutting off or diluting the source of oxygen.
4. By removing sufficient heat from the fire.

Novec 1230 fluid, like other halocarbon halon alternatives, extinguishes a fire simply by removing heat from the fire. Upon
discharge, Novec 1230 fluid creates a gaseous mixture with air. This extinguishing agent/air mixture has a heat capacity
much larger than that of air alone. A higher heat capacity means that this gas mixture will absorb more energy (heat) for
each degree of temperature change it experiences.

At a proper system design concentration, the extinguishing agent/air mixture absorbs sufficient heat to upset the

balance of the fire tetrahedron. The amount of heat the fire loses to the surroundings is increased by the presence of the
extinguishing agent. This causes the combustion zone to cool to the point that the fire extinguishes.

Novec 1230 fluid has the highest heat capacity among all of the commercially available halon alternatives. This results in
Novec 1230 fluid having the lowest extinguishing concentrations for a given fuel.

Exposure to Novec 1230 fluid and toxicity

Novec 1230 fluid is both low in acute toxicity and is a highly-efficient clean extinguishing agent, so that it puts out
fires long before the extinguishing agent reaches concentrations that could harm humans. In fact, because its design
concentration is much lower than its No Observable Adverse Effects Level (NOAEL).

Novec 1230 fluid offers the largest margin of safety among all other chemical extinguishing agents, CO,, and inert gas
mixtures.

Extinguishing agent  Novec 1230 fluid HFC-125 HFC-227ea Inert Gas CO,
Design concentration 6,1 % 8,7-121% 6,25-8,7 % 34,2-40,6 % 30-75%
NOAEL 10 % 7,50 % 9% 43 % <5%
Safety margin 64 % nil 3-449% 6-26 % Lethal at design
concentration

Novec 1230 fluid has been extensively tested and is approved for use in fire suppression systems around the world.

The LC50 toxicity rating for Novec 1230 fluid is greater than 100,000 ppm. When one considers that most CLEANFIRE®
System are designed for concentrations providing less than 59,000 ppm it is evident that Novec 1230 fluid is safe to use.
Novec 1230 fluid

Practically non-toxic (LC50 > 100,000 ppm)

Not a sensitizer (NOAEL = 100,000 ppm)

Low toxicity (LD50 > 2000 mg/kg)

Properties

4 hours acute inhalation
Cardiac sensitization
Acute dermal toxicity

Ames assay

Primary skin irritation
Primary eye irritation
Acute oral toxicity

Skin sensitization

28 days inhalation study
Chromosomal aberration
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Negative

Non irritating

Minimally irritating

Low toxicity (LD50 > 2000 mg/kg)
Not a skin sensitizer

NOAEL of study 4,000 ppm
Negative
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Although Novec 1230 fluid has been shown that it is safe to use, there can be some health effects caused by its
combustion. Hydrogen fluoride (HF) vapor can be produced in fires as a breakdown product of Novec 1230 fluid and other
fluorocarbon extinguishing agents and in the combustion of flouropolymers.

A WARNING Refer to ISO 14520-1 Section 5.3 “Occupiable Areas”, and EN 15004-1 Section 5.3 “Occupiable
Areas” for full details. Therefore, the operation of the CLEANFIRE® System requires:

o Measures for rapid evacuation (escape and rescue routes, personnel training, warning signs)
° Alarm

e Delay devices

° Door closing

o Adequate means of ventilating of affected areas (after the flooding)

[ ]

Inform fire brigade on the fire suppression system

The significant toxicological effects of Hydrogen fluoride (HF) exposure occur at the site of contact. As such one must
know what to expect when dealing with this toxic vapor. The following table shows the health problems caused by
exposure to Hydrogen fluoride (HF) vapors.

Exposure time Hydrogen fluoride (ppm) Reaction

<50 Slight eye and nasal irritation
50 - 100 Mild eye and upper respiratory tract irritation
2 minutes 100 - 200 Moderate eye and upper respiratory tract irritation; slight skin irritation
> 200 Moderate irritation of all body surfaces; increasing concentration may be
escape impairing
<50 Mild eye and nasal irritation
50 - 100 Increasing eye and nasal irritation; slight skin irritation
5 minutes 100 - 200 Moderate irritation of skin, eyes and respiratory tract
> 200 Definite irritation of tissue surfaces; will cause escape impairing at
increasing concentrations
<50 Definite eye, skin and upper respiratory tract irritation
50 - 100 Moderate irritation of all body surfaces; increasing concentration may be
. escape impairing
10 minutes o : o .
100 - 200 Moderate irritation of all body surfaces; escape impairing effects likely
> 200 Escape impairing effects will occur; increasing concentrations can be lethal

without medical intervention

5.4 Chilling and visibility
Novec 1230 fluid discharging from the nozzles will have a chilling effect on objects and can cause frostbite burns to the
skin. The liquid phase vaporizes rapidly when mixed with air. Discharging the extinguishing agent into an area with a
humid atmosphere may cause a reduction in visibility due to condensation of water vapor normally present in the hazard
area.

5.5 Pressure

The normal working pressure of a CLEANFIRE® System - depending on the system - 25 bar or 50 bar at +20 °C. This is
accomplished by super pressurizing the CLEANFIRE® System with a charge of nitrogen added to the Novec 1230 fluid.
All pressure cylinders are pressurized vessels. Care must be observed when handling, filling and transporting storage
pressure cylinders. The sealing cap must be in place whenever the charged pressure cylinder is removed from the
pipework.

To increase the available pressure above the vapor pressure of Novec 1230 fluid nitrogen is added to the pressure
cylinder after the transfer of the Novec 1230 fluid is complete. This process is referred to as super pressurization. Super
pressurization is applied to the pressure cylinder for any of the following reasons:

* Toincrease the total pressure available for flow from the pressure cylinder through the downstream pipework.

» To provide a “pressure pad” for the liquid in order to keep the liquid compressed in the liquid phase during flow
through the pipework.

027650044 CEODEUX Extinguisher Valves Technology S.A. Page 15 of 88





* ROTAREX Instruction manual

Y % FIRETEC CLEANFIRE® System

5.6 Safety precautions
5.6.1 General
The following safety precautions must always be observed:

A WARNING | * Safety goggles, safety shoes, helmet and protective clothing must always be worn when
working on the CLEANFIRE® System.

e The work must always be carried out in a clean and well-lit area with good airflow.
e Eating, drinking or smoking in the work area is forbidden.
o Refer to the MSDS in chapter 18.1. for further information.

5.6.2 Pressure cylinders including transportation

e Handling, moving or leaving a filled pressure cylinder unfastened without the safety/shipping

A WARNING cap is forbidden.

o Each CLEANFIRE® pressure cylinder is factory-equipped with a sealing cap installed on
the outlet connection (A) and securely chained to the pressure cylinder to prevent loss. The
sealing cap must always be installed on the pressure cylinder, except when the pressure
cylinder is connected to the discharge pipework or when the pressure cylinder is filled or
refilled.

e Pressure cylinders must be transported properly secured. Pressure cylinders must not be
rolled, dragged or slid, nor allowed to be slid from tailgates of vehicles. Pressure cylinders next
to the driver’s cabin must be parallel with vehicle axles or standing up.

e Pressure cylinders must not be dropped or permitted to strike against other surfaces or each
other.

e Pressure cylinders must be stored standing upright and secured in place.

¢ A standing pressure cylinder must be always secured to prevent falling.

e The protection cap must not be grabbed to move or lift the pressure cylinder.

o If pressure must be released from a pressure cylinder, the pressure cylinder must be properly
secured for pressure bleed-off. The outlet force may exceed 2kN.

e The local transportation regulations must be always obeyed, and proper shipping documents
A CAUTION must be ensured.
o Refilling of CLEANFIRE® pressure cylinders must only be performed by CEODEUX
Extinguisher Valves Technology S.A. certified filling stations.

6 Components
NOTICE For detailed product information on the respective components refer to their respective instruction

manuals.

6.1 Valves series B0482 and B0481

A valve controls the release of the extinguishing agent from the pressure cylinder. There are 2 sizes available for the
CLEANFIRE® System.: 1,5” (33 mm) for the B0482 valve series and 2” (49 mm) for the B0481 valve series.

Valves are available without integrated electromagnetic actuator and with an integrated electromagnetic actuator. If a
valve is equipped with an integrated electromagnetic actuator an additional electromagnetic release device is not
required.
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Valves series B0481 Valves series B0482
Article Working Inlet Outlet Dip tube thread Integrated Burst disc
number pressure connection connection (G) electromagnetic
at +21 °C (©) (A) actuator
(pw)
B04810105 50 bar 3"-12 UN 21/27-12 UNJ 21/8"-16 UN X 88 bar
B04810107 50 bar 3"-12 UN 21/27-12 UNJ 21/8"-16 UN --- 88 bar
B04810119 25 bar 3"-12 UN 21/2"-12 UNJ 21/8-16 UN X 50 bar
B04810124 25 bar 3"-12 UN 21/27-12 UNJ 21/8"-16 UN - 50 bar
B04820105 50 bar 2 1/2°-12 UN 17/8"-12 UN 11/2*-16 UN X 89 bar
B04820106 50 bar 2 1/2°-12 UN 17/8"12 UN 11/2%-16 UN - 89 bar
B04820119 25 bar 2 1/2°-12 UN 17/8"12 UN 11/2%-16 UN X 49 bar
B04820125 25 bar 2 1/2°-12 UN 17/8*-12 UN 11/2*-16 UN - 49 bar
Valve series B0481 B0482
Valve type according to EN 12094-4 Type 2 Type 2
Pressure gauge connector M10 x 1 M10 x 1
Pilot port G1/8” G1/8”
Orifice diameter @ 49 mm @ 33 mm

Flow cross-section / flow rate

A=1515mm?/Cv =79,75

A=699,4 mm?/Cv = 33,88

Maximum operating temperature range

-20 °C to +50 °C

-20 °C to +50 °C

seal holder, nuts, spindles
» Seat gaskets, shock absorber
e Primary gaskets
*  Other O-rings

- PA6.6 (PCTFE)
. EPDM; NBR
- EPDM; NBR

Leak test with helium; compressed air 5x 10® mbar /s 10 mbar I/s
following integral method

Materials

» Valve body, adapter, screws, piston, * Brass e Brass

- PAG.6 (PCTFE)
.« EPDM; NBR
- EPDM; NBR

(depending on variant)

* Burstdisc *  Nickel *  Nickel
*  Springs *  Spring steel *  Spring steel
Weight approx. 9,5 kg approx. 5 kg

(depending on variant)

027650044
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6.1.1 Valves with integrated electromagnetic actuator

Voltage (Volt) 24V DC+10 %
Current (Ampere) 0,25A

Wattage (Watt) 6 W10 %
Protection class IP 65

Effective duty cycle (ED) 100 % ED
Minimum actuation time >= 5 Seconds

Maximum operating temperature range  -20 °C to +50 °C

Wiring scheme power supply plug Wiring scheme limit switch plug

@
/%

23@%3“ g

N
3 1 2

I 1

Legend Legend
@ Ground @ Ground
1/ 2 Power supply (not polarity sensitive) 1/ 2 Power supply (not polarity sensitive)
3| Not used 3 Not used

6.2 Manual/pneumatic release device

The manual/pneumatic release device allows manual or pneumatic actuation of several CLEANFIRE® System
components. This release device is used for pneumatic actuation of multiple pressure cylinders in series, which are
connected to the master pressure cylinder by a pilot hose.

Manual actuation is accomplished by pulling the hand lever on the manual/pneumatic release device. In the closed
position the manual/pneumatic release device is secured with a safety pin. By removing the safety pin, the hand lever can
be manually pressed down to actuate the discharge of the extinguishing agent.

f;
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Article number

Maximum working pressure
Inlet connection (C)

Pilot port

Actuation force

Torque moment

Actuation pressure

Material

Conformity

6.3 Pneumatic release device

*
X, ROTAREX

B04420065
300 bar

M42 x 1,5
G1/8"

< 150N

50 + 0/-15 Nm

Pmax 140 bar = 18 bar

Pmax 90 bar = 13 bar

Body: brass

Spring/lever/safety pin: stainless steel
O-ring: NBR

VdS-G312003

This release device is used for pneumatic actuation of multiple pressure cylinders in series, which are connected to
the master valve on the master pressure cylinder by a pilot hose. Pressure cylinders equipped with the pneumatic release

device serve as slave pressure cylinders.

Article number

Maximum working pressure
Inlet connection (C)

Pilot port

Torque moment

Actuation pressure

Material

Conformity

6.4 Adapter for pilot hose

| el

7

120086 tadgl2 > >

— . ’
B04420066
300 bar
M42 x 1,5
G1/8"
50 + 0/-15 Nm

Pmax 140 bar = 16 bar
Pmax 90 bar = 11 bar
Body: brass

Spring: stainless steel
O-ring: NBR
VdS-G312003

The adapter is used for the connection of pilot hoses to the manual/pneumatic release device or to the pneumatic release

device.

Article number

Maximum working pressure
Connections

Material

027650044

\‘nj . v‘ “_k \‘\\
ey I

ambe
029510006
360 bar
G1/8” I/ M12 x 1,5 (DKOL 6)
Body: brass
O-ring: EPDM
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6.5 Electromagnetic release devices series B0442

The electromagnetic release device is used to actuate the CLEANFIRE® System electrically. It is mounted on top of the
master valve (only if the master valve is without integrated electromagnetic actuator) and is operated by an electrical
signal from a fire detection system. In order to actuate the electromagnetic release device a constant DC voltage of 24 V

is required.
The electromagnetic release device can be combined with the manual/pneumatic release device or the pneumatic release
device.
Article number B04425148 (with diode)
B04425149 (without diode)
B04425109 (with diode and with blocking device)
B04425129 (without diode but with blocking device)
Inlet connection (C) M42 x 1,5
Nominal voltage (U) 24NV DC 15 %
Nominal current (l) 0,5A+10 %
Torque moment 50 +0/-15 Nm
Effective duty cycle (ED) 100 % ED
Electrical connection DIN 175301-803 A electrical connector
Protection class IP65
Maximum ambient temperature +55 °C
Material Brass and stainless steel
Red plastic protection cap
Conformity VdS-G302023

6.5.1 Reset tool for electromagnetic release device

The reset tool is used to reset the electromagnetic release device pin after a discharge. The reset tool is screwed into the
inlet connection (C) of the electromagnetic release device.

A Qfgf «,,
Article number 029210064
Outlet connection (C) M42 x 1,5
Material Brass
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6.5.2 Monitoring switch (for electromagnetic release device)

The monitoring switch (for electromagnetic release device) monitors if the electromagnetic release device is properly in
place to actuate the system. It is connected to the control box.

6.6

Valve series

Article number
Dimensions (W x H x D)
Contact

Temperature range
Protection class

Power supply

Material

Pressure gauges

B0481

029905201

13,8cm x5,5cmx 15,4 cm
NO or NC (cables included)
-30 °C to +80 °C

P67

230 VAC 4A

Plastic and steel

B0482

029905202

12,0cm x 6,5 cm x 14,6 cm
NO or NC (cables included)
-30 °C to +80 °C

IP67

230 VAC 4A

Plastic and steel

The pressure gauge measures and displays the pressure in the pressure cylinder. Each valve must be equipped with a
pressure gauge. The pressure gauge is connected to the port for optional parts of the valve.

The pressure gauges 029720171 and 029720174 are equipped with an integrated pressure switch to supervise the loss
of pressure in the pressure cylinder. Therefore, the pressure cylinder leakage monitoring can take place on a weekly

basis instead of a daily basis.

The left picture below shows the pressure gauge with integrated pressure switch and the right picture the standard

version of a pressure gauge.

Article number

Most suitable for pressure
Scale

Switch point

Inlet connection (C)
Pressure switch
Conformity

027650044

029720171 029720174
25 bar 50 bar

0 -40 bar 0 - 60 bar
22,5 bar 45 bar
M10 x 1 M10 x 1
Yes Yes

VdS — G309005 | VdS — G309005

CEODEUX Extinguisher Valves Technology S.A.

029720259 029720232
25 bar 50 bar

0 -40 bar 0 - 60 bar
M10 x 1 M10 x 1

No No

VdS - G308005 | VdS — G308005
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6.7 Pressure cylinders
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The pressure cylinder for vertical installation only is a red-coated steel construction. The pressure cylinders are
constructed, tested and marked in accordance with TPED regulations. Each pressure cylinder is delivered with a safety/

shipping cap.

A dip tube is used for liquefied Novec 1230 fluid withdrawal from a pressure cylinder. A dip tube is screwed into the dip
tube thread (G) of the valve and extends down almost to the bottom of the pressure cylinder.

Article number

Water volume (L)
Height (mm)

Dip tube length

Valve series

External diameter (mm)
Max. working pressure
Hydraulic test pressure

Material

Safety/shipping cap thread

Conformity
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028800082
30

930+ 10
850

B0482
232+ 2,32
100 bar
150 bar

37Mn

M82 x 2

2010/35/EU —

TPED

CEODEUX Extinguisher Valves Technology S.A.

028800083
50

1450 + 10
1370
B0482

232 +2,32
100 bar
150 bar

37Mn

M82 x 2

2010/35/EU —

TPED

028800084
80

825+ 20
721

B0481

406 + 4,06
100 bar
150 bar

30CrMo
(according to
GB18248)

M95 x 2

2010/35/EU —

TPED

Safety/shipping cap

<— Protection cap

Pressure cylinder

028800085
120

1155 + 20
1051
B04381

406 + 4,06
100 bar
150 bar

30CrMo
(according to
GB18248)

M95 x 2

2010/35/EU -

TPED

028800086
140

1320 + 20
1216
B0481

406 + 4,06
100 bar
150 bar

30CrMo
(according to
GB18248)

M95 x 2

2010/35/EU —

TPED

028800087
180

1650 + 20
1546
B0481

406 + 4,06
100 bar
150 bar

30CrMo
(according to
GB18248)

M95 x 2

2010/35/EU —
TPED

027650044
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6.8

6.9

Cylinder mounting parts

Galvanized steel wall mounting rails and clamps are used to mount the cylinders in a vertical position to the wall. The
cylinder wall mounting rail is available for 1 to 3 pressure cylinders.
8| eEndcap

Cylinder wall mounting rail

Clamp for
cylinder

Part Article number Fits best for pressure cylinders Length
Diameter Quantity [mm]
[mm]
Cylinder wall mounting rail 024900312 232 1 645
024900313 232 2 940
024900314 232 3 1240
024900312 406 1 645
024900314 406 2 1240
024900316 406 3 1835
Clamp for cylinder 024900456 232
024900457 406
End cap 024900322
Pilot hose

Pilot hoses are used to connect several pressure cylinders, that are equipped with a valve and the corresponding release
device.

The pilot hose is used to set up the pilot line, e.g. to connect several release devices and/or the valve and release device.
The pilot hose must only be used in accordance with component approval in CLEANFIRE® Systems.

| L

Outlet connection
uonPBUUOD 18|U|

Crimp  Crimp High pressure tube Crimp  Crimp
nipple  sleeve sleeve  nipple

027650044 CEODEUX Extinguisher Valves Technology S.A. Page 23 of 88





*

B06920240
900 mm
M12x 1,5
DKOL 6/ 24°
M12x 1,5
DKOL 6/ 24°
75 mm

DN 6

400 bar
1600 bar
-40 °C to
+100 °C

Instruction manual

CLEANFIRE® System

B06920232
1000 mm
M12x 1,5
DKOL 6/24°
M12x 1,5
DKOL 6/24°
75 mm

DN 6

400 bar
1600 bar
-40 °C to
+100 °C

B06920237
1500 mm
M12x 1,5
DKOL 6/24°
M12x 1,5
DKOL 6/24°
75 mm

DN 6

400 bar
1600 bar
-40 °C to
+100 °C
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e Connections
e Hose inner layer
 Hose inserts
e Hose outer layer

Conformity

VdS-G314018

6.10 Discharge hose

Galvanized steel

Oil resistant synthetic rubber

Two high tensile steel wire braided inserts

Oil resistant and weatherproof synthetic rubber

ROTAREX
* * FIRETEC
Article number B06920213 | B06920241 B06920212 'B06920239
Length (1) 500 mm 600 mm 700 mm 800 mm
Inlet connection (C) M12x15 M12x15 M12x15 M12x1,5
DKOL 6/24°  DKOL 6/24° DKOL6/24° DKOL 6/ 24°
Outlet connection (A) M12x 1,5 M12x15 M12x15 M12x1,5
DKOL 6/24°  DKOL 6/24°  DKOL6/24° DKOL 6/ 24°
Bending radius 75 mm 75 mm 75 mm 75 mm
Nominal diameter DN 6 DN 6 DN 6 DN 6
Working pressure 400 bar 400 bar 400 bar 400 bar
Burst pressure 1600 bar 1600 bar 1600 bar 1600 bar
Maximum operating -40 °C to -40°Cto -40°Cto -40°Cto
temperature range +100 °C +100 °C +100 °C +100 °C
Standard EN 857 2 SC
Materials

The discharge hose is used to set up the pipework, e.g. to connect a valve to a check valve. The connections of the
discharge hose are protected with plastic caps.

{

' ' =8
.

i1

=

Crimp nipple —>

T

Crimp
sleeve

T

High pressure tube

Inlet connection

Article number

Length (1)

Bending radius min.

Inlet connection (C)

Outlet connection (A)

Nominal diameter

Working pressure

Burst pressure

Maximum operating temperature range
Standard

Materials

* Inlet connection (C)

*  Outlet connection (A)
* Hose inner layer

* Hose insert

* Hose outer layer

Conformity

B06920221
for valves series B0482

500 mm

Min. 500 mm
17/8%-12UN
R11/2"

DN40

53 bar

159 bar

-40 °C to +100 °C
EN 853 2 SN

e Galvanized steel
e Galvanized steel
» OQil resistant synthetic rubber

\.
i | <
) )R

N A

Outlet connection

!

Crimp
sleeve

B06920222

for valves series B0481
550 mm

Min. 630 mm

2 1/2“ - 12UN

R 2"

DN50

53 bar

159 bar

-40 °C to +100 °C
EN 853 2 SN

*  Two high tensile steel wire braided inserts
* OQil resistant and weatherproof synthetic rubber

VdS-G316003

CEODEUX Extinguisher Valves Technology S.A.
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Bleed valve

The bleed valve is a part of the pilot line. The bleed valve must be mounted at the end of each pilot line on the last
pneumatic release device. The bleed valve is a safety device, which protects the CLEANFIRE® System against unwanted
discharge if a pressure cylinder has a leak and the pressure thereby increases in the pilot line. The bleed valve vents the
pressure in the pilot line under 0,7 bar and thus prevents an accidental discharge.

Article number

Maximum working pressure
Closing pressure

Inlet connection (C)
Material

6.12 Check valves

029730040
360 bar

0,7 - 1,5 bar
G1/8"

Body: brass
Spring: stainless steel
O-ring: EPDM

The check valve prevents a back-flow of the extinguishing agent into the pressure cylinder. The check valve is provided
with an outlet connection (A) for the connection to the manifold and an inlet connection (C) for the connection to the

discharge hose.

Article number

Nominal diameter
Inlet connection (C)
Outlet connection (A)
Working pressure
Leak rate at 60 bar
Piston stroke

Materials

* Housing

*  Guide pin

» Sealing

Conformity
027650044

B04600010
for valves series B0482

DN 33
Rc11/2”

R2

60 bar
5x10“mbar I/s
37,5 mm

e Brass

e Stainless steel

e Thermoplastic polyurethane
VdS-G318001

CEODEUX Extinguisher Valves Technology S.A.

B04600009
for valves series B0481

DN 50

Rc 2”

R21/2"

60 bar

5x10* mbar I/s
55 mm

e Brass

e Stainless steel

e Thermoplastic polyurethane
VdS-G318001
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6.13 Manifolds

ROTAREX

FIRETEC

Instruction manual
CLEANFIRE® System

Manifolds are used to connect several pressure cylinders. They consist of T-fittings, pipes, couplings, bushings, nipples

and a plug. All components are made of galvanized steeI.P_
i

pe

&
%

Plug

Coupling

xﬁ T-fitting p g
é‘%z Bushing
k V.
' Nipple

As shown in the example below with valves series B0481, the check valve can be installed either directly into the
manifold (consisting in our example of one T-fitting and two pipes) or into an additional T-fitting which is connected by a
nipple to the manifold. The left figure shows the installation directly into the manifold and the right figure shows the
installation into an additional T-fitting.

Part

Pipe
Pipe
Pipe
Pipe
Pipe
Pipe
T-fitting

T-fitting

T-fitting

T-fitting

Plug
Plug
Plug
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T-fitting

Pipe —>®__:; ) i:_,:—,)

TE<——Check valve

Pipe —»@

Article
number

022700660
022700661
022700662
022700663
022700664
022700665
026600007

026600008

026600009

026600010

023260068

023260001
023260069

Dimensions

R2" - 185 mm

R2" - 260 mm
R2" - 460 mm
R3" - 135 mm
R3" -210 mm
R3" - 410 mm

Rp2l| _ Rp2|l _ Rp2||

Rp3" - Rp2 % - Rp3"

Rp2 1/2" -

Rp3" _ Rp2|l _ Rp3ll

R2lv
R2 1/2"
R3"

Rp2 1/2" -

Rp2 1/2"

T-fitting

_ *JJ\_

Nlpple

Maximum
working pressure

60 bar
60 bar
60 bar
60 bar
60 bar
60 bar
100 bar

100 bar

100 bar
100 bar
100 bar

100 bar
100 bar

CEODEUX Extinguisher Valves Technology S.A.

—<«—Plug
\

1—)‘;Addltlonal T-fitting

CE<——Check valve

Check valve
installation for
valves series
B0482

/
Yes
No
/
Yes
No

Installation into
manifold or
additional T-fitting

n/a

Only for installation
T-fitting

Installation into
manifold or
additional T-fitting

Check valve
installation for
valves series
B0481

/
No
Yes

No
Yes
n/a

Only for
installation into
manifold

into additional

Only for
installation into
additional T-fitting

For T-fitting 026600007
For T-fitting 026600009
For T-fittings 026600008 and

026600010

027650044
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Part Article
number
Nipple 026400009
Bushing 026400011
Coupling 026300347
Coupling 026300348

6.14 Manifold mounting parts
Galvanized steel wall mounting rails and clamps are used to mount the manifold.

A

Part

Manifold mounting rail
Manifold mounting rail
Manifold mounting rail
Manifold mounting rail
Support for mounting rail
Support for mounting rail
Clamp for manifold
Clamp for manifold

End cap

6.15 Nozzles

Dimensions

R2"-R2 1/2"

R2 1/2" - Rp2"

Rp2’
Rp3”

Maximum
working pressure

*
* X

ROTAREX

FIRETEC

Check valve
installation for
valves series
B0481

Check valve
installation for
valves series
B0482

100 bar Only for installation into additional
T-fitting
100 bar Only for n/a
installation into
additional T-fitting
100 bar Yes Yes
100 bar Yes Yes
Manifold mounting rail
L, ‘, Clamp for End cap.
.~ manifold
Article number Length
B05805000 205 mm
B05805011 600 mm
B05805010 300 mm
B05805012 750 mm
022730009 835 mm
022730010 1047 mm
B05805004 2’
022730004 3”
024900322

The nozzle determines the flow and distributes the extinguishing agent evenly in the hazard area in the calculated
flooding time. The nozzles are made of brass and available with the inlet connections (C) R1/2”, R3/4”, R1”, R1 1/4”, R1

1/2” and R2".

Nozzles are available in three different series with different dispersal patterns. B04614 and B04616 with spray angle 360°
with 16 discharge holes and 180° with 17 discharge holes. B04615 with spray angle 180° with 8 discharge holes.

The nozzle selection depends on the hazard and location to be protected.

360° - 16 discharge holes, 2 rows

027650044

180° - 17 discharge holes, 3 rows

CEODEUX Extinguisher Valves Technology S.A.

215.60

180° - 8 discharge holes, 2 rows
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Inlet connection (C) Rc 1/2”

Article number range Orifice Increasing Spray Number of Length nozzle Wrench size
diameter range steps angle discharge (L1) (HEX)
(DN) * 0,02 [mm] holes [mm] [mm]
B04616100 to B01616103 1,60 — 1,90* 0,1 mm 360° 16 52 32
B04616104 to B04616107 1,60 — 1,90* 0,1 mm 180° 17 58 32
B04614100 to B04614130 2,00 - 3,50* 0,05 mm 360° 16 52 32
B04614131 to B04614159 2,00 - 3,40* 0,05 mm 180° 17 58 32
B04615101 to B04615142 2,90 — 4,95* 0,05 mm 180° 8 58 32

*) for variants with an orifice diameter smaller than 3,00 mm a metal filter and a safety clip are used.

Inlet connection (C) Rc 3/4”

Article number range Orifice Increasing Spray Number of Length nozzle Wrench size
diameter range steps angle discharge (L1) (HEX)
(DN) % 0,02 [mm] holes [mm] [mm]
B04616200 to B01616213 2,00 - 3,30* 0,1 mm 360° 16 59 36
B04616214 to B04616228 1,90 — 3,30* 0,1 mm 180° 17 67 36
B04614200 to B04614225 3,40 — 4,65 0,05 mm 360° 16 50 36
B04614226 to B04614248 3,40 — 4,50 0,05 mm 180° 17 57 36
B04615201 to B04615233 4,95 -6,55 0,05 mm 180° 8 57 36

*) for variants with an orifice diameter smaller than 3,00 mm a metal filter and a safety clip are used.

Inlet connection (C) Rc 1”

Page 28 of 88
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Article number range Orifice Increasing Spray Number of Length nozzle Wrench size
diameter range steps angle discharge (L1) [mm] (HEX)
(DN) % 0,02 [mm] holes [mm]
B04616300 to B01616314 3,10 — 4,50 0,1 mm 360° 16 60 46
B04616315 to B04616329 3,10 — 4,50 0,1 mm 180° 17 68 46
B04614300 to B04614327 4,60 — 5,95 0,05 mm 360° 16 60 46
B04614328 to B04614351 4,60 -5,75 0,05 mm 180° 17 68 46
B04615301 to B04615335 6,70 — 8,40 0,05 mm 180° 8 68 46
Inlet connection (C) Rc 1 1/2”
Article number range Orifice Increasing Spray Number of Length nozzle Wrench size
diameter range steps angle discharge (L1) [mm] (HEX)
(DN) * 0,02 [mm] holes [mm]
B04616400 to B01616423 3,50 - 5,80 0,1 mm 360° 16 65 55
B04616424 to B04616449 3,30 -5,80 0,1 mm 180° 17 73 55
B04614400 to B04614438 5,90 - 7,80 0,05 mm 360° 16 65 55
B04614439 to B04614473 5,90 - 7,60 0,05 mm 180° 17 73 55
B04615401 to B04615451 8,60 — 11,10 0,05 mm 180° 8 73 55

027650044
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Inlet connection (C) Rc 1 3/4”

Article number range Orifice Increasing Spray Number of Length nozzle Wrench size
diameter range steps angle discharge (L1) [mm] (HEX)
(DN) % 0,02 [mm] holes [mm]
B04616500 to B01616531 4,60-7,70 0,1 mm 360° 16 75 60
B04616532 to B04616565 4,40-7,70 0,1 mm 180° 17 80 60

B04614500 to B04614527 7,75-9,10 0,05 mm 360°

180°
180° 8

16
17

75
80
80

60
60
60

B04614528 to B04614550
B04615501 to B04615533

7,75 -8,85
11,30 - 12,90

0,05 mm
0,05 mm

Inlet connection (C) Rc 2”

6.16

Article number range Orifice Increasing Spray Number of Length nozzle Wrench size
diameter range steps angle discharge (L1) [mm] (HEX)
(DN) * 0,02 [mm] holes [mm]
B04616600 to B01616631 5,90 — 9,00 0,1 mm 360° 16 80 75
B04616632 to B04616665 5,70 — 9,00 0,1 mm 180° 17 87 75

B04614600 to B04614645
B04614646 to B04614691
B04615601 to B04615666

Pressure cylinder label

9,05 -11,30
9,05 -11,30
13,20 - 16,45

0,05 mm
0,05 mm
0,05 mm

360°
180°
180°

16
17
8

80
87
87

75
75
75

All pressure cylinders are furnished with a pressure cylinder label that provides the following information that is specific to

that pressure cylinder:

o Assembly number

o Weight information

o Tare weight

« Agent weight

o Gross weight

« Installation instructions

Article number
Key features
Dimensions

027650044

Pressurized cyinder apable of
violent discharge! Never handle or
ransportwithout safety devices
installed. Thepresurizedclinder
an be extremely dangerous and
can cause property damage, severe
injuryordeath. Safety plugs must
beinstalledin the discharge outlts
atalltimes unless mounted in

the bradket or othervise safly
seau

ARTICLE NUMBER

A WARNING

The discharge of a clean agent system to extinguish a fire can result in a potential
hazard to personnel from the natural form of the clean agent or from the products
of combustion that result from exposure of the agent to the fire or hot surfaces.
Unnecessary exposure of personnel either to the natural agent or to the products of
decomposition shall be avoided.

Weekly Controls:

« Check Pressure gauge. If pressure loss
exceeds 10% (adjusted for temperature),
recharge unit

Semiannual Maintenance:

 Check that allparts are damage-free, ylinders
are held i place, nozzles are not obstructed.
Tighten loose parts

« Record date and service performed on record
tag provided.

H

VOLUME (1)

H

TARE WEIGHT (kg)

H

AGENT WEIGHT (kg)

H

‘GROSS WEIGHT (kg)

H

PRESSURE (bar / psi)

I

Year of manufacturing

Priorto installation, read and comply with all the CLEANFIRE Fire Suppression Systems
Design, Installation and Maintenance Manual and this label.

Only trained personnel shall store, handle, transport, install, inspect, maintain, and test
cylinder and components in accordance with:

150 14520: Gaseous fire-extinguishing systems;
- CLEANFIRE Fire Suppression Systems Design, Instalation and Maintenance Manual.

Contents: 3M™ Novec™ 1230 Fire Protection Fluid
(dodecafluoro-2-methylpentan-3-one), Nitrogen

HMIS 3M™ Novec™ 1230 Fire Protection
Fluid= 001X HMIS Nitrogen = 000

port and store cylinderin ical position only.

Fillnd Factor: agent weight (kg) / volume ()= 0,5-1,2kg/)

3M™ Novec™ 1230
Fire Protection Fluid
Chemical under pessure, NOC

UN 3500

- Suitable for use between 0°C and 35°C
The factoy tet pressure s stamped on the cylinder

Recycling protects the environment

Filling location

Do not dispose. Di in case of fire. If container contents must be removed for
service, maintenance or dismantling of the clean agent system - prior to removal, contact
your local installer or manufacturer for instructions on handling equipment and reclaim-
ing or recycling clean agent. Do not cover, remove or deface this label,

0000383

e
* ROTAREX o s
* % FIRETEC IJeisttesn oan

028000383
self-adhesive
150 x 175 mm

CEODEUX Extinguisher Valves Technology S.A.
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6.17 Danger and warning signs

Danger and warning signs are provided to alert personnel that the storage room, the room or the building is protected with
a CLEANFIRE® System and that they must not enter the area during or after discharge. The danger and warning

signs must be placed in a conspicuous location at the entrance to the protected space and or on the enclosure that is
being protected.

Key features self-adhesive
Dimensions 260 x 182 mm

Article number 028000395 Article number 028000396

A DANGER

(as storage area!
Fire protection system
CLEANFIRE 3M™ NOVEC™ 1230
Authorised personnel only!

LaoLingen * ROTAREX
Luxembourg * * FIRETEC

Article number 028000440

028000440
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6.18 Optional components
6.18.1 Pressure and flow detector switch
The pressure and flow detector switch is connected to the manifold and to a power supply. It is used to send a signal that

the CLEANFIRE® System is discharging. It reacts in the earliest stage of a discharge at 2 bar pressure and
energizes or de-energizes electrically operated equipment e.g. an alarm box or control panel.

After a discharge the pressure and flow detector switch must be reset manually.

& \&
<s3Em B
= , ) o
Article number 028250050
Working pressure 2 bar
Test pressure 300 bar
Inlet connection (C) G1/2” or G3/4”
Di . =191 mm
imensions w =105 mm
400 VAC/3Aor
Voltage (Volt) 24V DC /10 A
Protection class IP65

connection 1 closed translation of spindle

yand connectors in
case of fire

connection 2 open

connection 3 closed

connection 4 open

@ ®

with no pressure

A
Y
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7.1

Design

The design of the CLEANFIRE® System must be in accordance with, but not necessarily limited to, the recommendations
of CEODEUX Extinguisher Valves Technology S.A. and the applicable requirements set forth in the latest editions of the
following standards and guidelines:

® VdS Guidelines for Fire Extinguishing Systems, VdS 2381en Fire Extinguishing Systems using Halocarbon Gases
® EN 15004-1 and EN 15004-2
® [SO 14520-1 and ISO 14520-5

The standards and requirements listed, as well as all other applicable codes and standards, must be used as “minimum”
design standards. Also, compliance with the Authority is required and good engineering practices must be implemented.

The CLEANFIRE® System is designed for total flooding in accordance with the standards mentioned above. The system
is not designed for local application.

The designer must be trained and certified by CEODEUX Extinguisher Valves Technology S.A. The designer must
consider and address possible fire hazards within the protected enclosure at the design stage.

The designer must consider the effect of extinguishing agent distribution through the hazard when the CLEANFIRE®
System is operational and in use. The design must be based on a detailed knowledge of the protected area, its use and
the necessity of personnel protection.

It is important to consider the fire precautions of the premises as a whole. The CLEANFIRE® System can only be part of a
fire protection concept in combination with other fire protection measures, e.g. a fire detection system.

Before you start to design an CLEANFIRE® System, the following data must be known:
® Kind and use of enclosure to be protected (e.g. computer room, storage room, museum)

® Volume of the enclosure including false ceilings and/or subfloors and special characteristics of the enclosure (e.g.
closable and non-closable openings, ventilation systems, non-closable leakages at cables entries, windows)

®  Minimum and maximum temperatures in the enclosure

® Altitude of the enclosure

® Structural strength of the enclosure

® Storage conditions of the pressure cylinders

® Distance between the protected enclosure and the storage room of pressure cylinders

There are certain restrictions that must be addressed by the design engineer before applying the input data. The following
chapters describe the essential design parameters and design limitations which must be considered.

The design engineer must become thoroughly familiar with this instruction manual in order to define the proper
procedures for applying the input parameters to the VdS calculation software. There are a number of limitations to these
input parameters which must be observed if accurate results are to be obtained. Most of these limitations are
implemented in the VdS calculation software.

NOTICE For a sample calculation with the VdS calculation software, refer to chapter 7.8 and subchapters.

For limitations refer to chapter 8 and subchapters.

A CAUTION For hazards beyond the scope described in this instruction manual, the designer must consult

CEODEUX Extinguisher Valves Technology S.A. and the VdS Inspection Office on the suitability
of Novec 1230 fluid as extinguishing agent for the protection, necessary design concentration and
personnel exposure effects from that concentration.

Determine the volume of the hazard

The first step in the design of an CLEANFIRE® System is to calculate the volume of the enclosure to be protected. To
calculate the volume of the enclosure:

(1) Calculate the total volume of the enclosure V.

(2) Measure the dimensions of the enclosure (e.g. length, width, height).

(3) Calculate the volume of the enclosure as an empty room (e.g. length x width x height).
(

4) Calculate the volume of the building or installation structure in the calculation zone, into which the extinguishing
agent cannot enter V; (e.g. columns, beams, cut-out room sections, closets that will always be closed, ducts that
pass completely through the area without any openings, and any other large, permanently fixed objects that cannot
be removed from the enclosure).

(5) Measure the dimensions of these structures.
(6) Calculate the overall volume of these structures.
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711

7.2

7.21

NOTICE For small enclosures, the equipment of the enclosure must also be considered, because the

equipment reduces a considerable percentage of the enclosure volume. Consider if the reduced
volume will raise the effective concentration of the extinguishing agent in normally occupied areas
from the NOAEL to the LOAEL. This consideration must be carefully balanced against the need to
maintain an adequate concentration even when the enclosure is empty.

Integrity test of the enclosure

For an CLEANFIRE® System an integrity test of the enclosure must be performed to locate and then effectively seal any
significant leaks that could result in a failure of the enclosure to hold the extinguishing agent concentration level for the
specified hold time. For the calculation of the extinguishing agent concentration for the specified hold time, a blower door
test must be performed to establish the integrity of enclosures.

The blower door fan is used to blow air into or out of the enclosure, creating either a positive and/or negative pressure
differential between inside and outside. This pressure difference forces air through all air leaks of the enclosure. The
tighter the enclosure, the less air is needed from the blower door fan to create a pressure change in the enclosure. For
detailed information refer to the standards of VdS Guidelines.

Calculation of the extinguishing agent quantity

NOTICE The majority of the calculation steps described in this chapter are implemented in the VdS

calculation software.

The procedure to determine the quantity of the extinguishing agent required to protect a specified hazard is as follows:
(1) Determine the design concentration of extinguishing agent required to protect a room of the given volume and the
given risk (refer to chapter 7.2.1).

(2) Calculate the design quantity of extinguishing agent required to protect a room of the given volume and the given
risk (refer to chapter 7.2.2). This design quantity must not be less than the minimum design quantity and not more
than maximum design quantity.

(3) The altitude and temperature dependence of the design quantity must be taken into account (refer to chapter 7.2.3).

(4) The final storage quantity is based on the design quantity and the reserve quantity, which must be determined
according to chapters 7.2.4 and 7.2.5.

Determination of the design concentration

The values of design concentration €, of Novec 1230 fluid are given for the flammable materials and special risks in the
table below. These values must be inserted in the formula specified in chapter 7.2.2 which is used to determine the
design quantity of the extinguishing agent.

NOTICE For detailed information related to the table below, refer to VdS Guidelines for Fire Extinguishing
Systems, VdS 2381en Fire Extinguishing Systems using Halocarbon Gases, 2016-06(06), Annex

C (Tables C.1 and C.2).

Application Design concentration C,
IT rooms (machinery rooms) "2 5,8 % vol
Electrical central control and distributor rooms "2 5,8 % vol

Cable floors " 5,8 % vol
n-Heptane Compare to chapter 5.3

Y The hold time must be at least 10 minutes. 2 Material storage and handling are not permitted.

7.2.2 Calculation of the design quantity
7.2.2.1 Minimum design quantity

If the integrity of the enclosure has been proved (e.g. by means of a total flooding test or a repeated blower door test), the
minimum design quantity @..., can be calculated with the formula:

Ca
100% — C,4
Otherwise the design quantity Q should take into consideration enclosure surface area A, to compensate for possible
losses of extinguishing agent due to leakages and to be calculated with the formula:

Qminz(pgustTXkH)x( )XVR

Ca

A ) (Ve +0.27m - A
100%—6,,) W m - 4)

Q = (Pgas X Jer X ki)
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where:
Qumin minimum design quantity, in kg
Pyas density of the extinguishing agent at a pressure of 1 bar at a temperature of 20 °C, in kg/m?
kr temperature adjustment (refer to chapter 7.2.3)
ky altitude adjustment (refer to chapter 7.2.3)
C, design concentration (refer to chapter 7.2.1)
Vi calculative volume, in m3, V= V,+4xV;-V;
Vy total volume of the enclosure, in m3, (refer to chapter 7.1)
v, volume injected or absorbed during flooding by non-suppressible ventilation, in m?
Ve volume of the building or installation structure in the calculation zone, into which no extinguishing agent can
enter, in m3
A, total area of the calculation zone, m?

7.2.2.2 Maximum design quantity

7.2.3

7.24

7.2.5

The design quantity could be increased by a maximum of 47 % of the minimum design concentration Qin.
Thus, the maximum design quantity Q... is defined as:

Qmax = 1147 X Qmim

Altitude and temperature adjustments
According to VdS Guidelines, the design quantity of the extinguishing agent must be adjusted to compensate for elevation
and temperature:

® |f the protected area is at altitude h higher than 1000 m the altitude adjustment ky shall be implemented, otherwise
i =1: h 5,225
b = (1~ )
where: 44331 m
h — altitude, in m

® |f the temperature in the protected area is lower than 10 °C, temperature adjustment k; shall be implemented,

otherwise k;= 1:
_ A+ B x20°C

™ A+BXT
where:

A =0,0663613 m¥kg
B =0,000277668 m®°C-kg
T = temperature, in °C

Storage quantity
The Novec 1230 fluid storage quantity must be equal to or greater than the calculated minimum design quantity Q... (refer
to chapter 7.2.2.1) with the following additional quantities:

Additional quantity for leakage loss, filling etc.:

Installations with < 19 pressure cylinders at least 10 % of the minimum design quantity Q.
Installations with > 20 pressure cylinders at least 5 % of the minimum design quantity Q.

If necessary, an additional quantity to ensure that the quantity of the extinguishing agent is sufficient to achieve 95 % of
the design quantity during discharge in the protected area may be required.

Reserve quantity

A reserve quantity equal to the storage quantity must be permanently connected to the pipework in the following
situations:

® If more than 5 flooding zones are connected to the installation
® If the Novec 1230 fluid storage quantity cannot be replaced within 36 hours

NOTICE A reserve quantity of double the amount of the storage quantity must be permanently connected

when more than 30 flooding zones are connected to the installation.
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7.3  Structural requirements

7.3.1 Openings and ventilation
If openings are operationally necessary, appropriate measures must be taken to guarantee that closure is complete
before the start of the discharge of the extinguishing agent.

A WARNING Non-closable openings and non-suppressible ventilation to adjacent areas are not allowed.

Automatic opening of smoke and heat exhaust ventilation systems in rooms with CLEANFIRE® Systems is not allowed. In
case of fire, they must be operated manually by authorized people. Unauthorized access must be prevented.

If fast temperature rise is assumed (e.g. lacquer production, production and processing of foam, storage of flammable
liquids) smoke and heat exhaust ventilators must be heat resistant to avoid damage before end of the extinguishing agent
discharge.

7.3.2 Pressure relief devices to avoid overpressure or underpressure
Special consideration must be given to CLEANFIRE® Systems where the concern exists that the high concentration can
result in significant overpressure or underpressure in the enclosure during discharge. To compensate an eventual
pressure difference and to avoid damage to the enclosure and equipment in the enclosure, suitable pressure relief
devices must be provided.
The integrity of the enclosure (walls, ceilings, floors, doors, windows etc.) must withstand any increase/decrease of
pressure during discharge.

NOTICE An architect or building consultant should evaluate the strength of the construction to withstand a

maximum possible pressure difference.

Pressure relief devices shall be opened only in the event of design thresholds being reached. They must close
automatically when the pressure differential has dissipated.

Pressure relief devices must lead outside the building, but not in the direction of windows or ventilation systems of other
rooms. Personnel safety considerations must be met.

Pressure relief devices must meet the requirements according to the VdS Guidelines Annex K.

7.4 Selection of pressure cylinders

The selection of pressure cylinders is determined by the minimum design quantity of Novec 1230 fluid (refer to chapter
7.2.2.1) and the filling mass of different pressure cylinder volumes in the table below. Location of pressure cylinders,
calculation of flow limitation and system design can also influence the selection of pressure cylinders.

NOTICE All pressure cylinders connected to the same pipework must show identical size, the same filling

factor, and the same filling pressure.

Filling mass of Novec 1230 fluid for 25 bar or 50 bar system
Extinguishing agent filling mass (kg)

Volume (L) Minimum (filling factor = 0,4 kg/L) Maximum (filling factor = 1,2 kg/L)
30 12 36
50 20 60
80 32 96
120 48 144
140 56 168
180 72 216

7.5 Pipework and its location
¢ Define the minimum and maximum height of the ceiling
¢ Define the dimensions of all pipework sectors
® Define the size of the pipes
® Define the number of the pipes
Define the location of all fittings
® Define the number of all fittings
® Define the pipe supports
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7.6

7.7

7.71

7.7.2

7.7.3

The pipework between the connected pressure cylinders and the nozzles must be by the shortest route, with a

minimum of fittings. Every attempt must be made to keep the system in reasonable balance by supplying the nozzles from
a central point, if this can be done without substantially increasing the length and volume of the pipes. The maximum pipe
run permissible will be almost proportional to the total quantity of the extinguishing agent to be discharged. All elevation
changes in the pipework must be clearly indicated so that these will not be overlooked in the flow calculations.

Nozzles and their location

® Define the minimum and maximum height of the ceiling
¢ Define the location of the nozzles

® Define the nozzle area coverage

® Define the number of nozzles

¢ Define the size of nozzles

The nozzle is the ultimate device that distributes the extinguishing agent to the protected area. The nozzle flow rate
depends upon the velocity, pressure and density of the extinguishing agent as it enters the nozzle. The flow rate from
each nozzle is limited to the amount of flow that the pipework can deliver to the nozzle.

Hydraulic calculations and VdS calculation software

The complexity of the CLEANFIRE® System does not allow for any simple method of manual calculation. Therefore, the
flow calculations and design criteria described in this instruction manual have been incorporated into a VdS calculation
software. The calculations are based on conserving mass, energy and momentum in the pipework. The software
calculates the flow in quasi-steady state steps from the initiation of the discharge to the distribution of the extinguishing
agent. The system designer must become thoroughly familiar with this instruction manual in order to learn the proper
procedures for applying the input parameters to the CLEANFIRE® System flow calculation software. There are a number
of limitations to these input parameters which must be observed if accurate results are to be obtained.

Discharge time

The discharge time must not exceed 10 seconds and the design concentration must be achieved within 30 seconds after
the end of discharge time. Input parameters which must be observed if accurate results are to be obtained.

Hold time

A hold time of at least 10 minutes minimum must be ensured to prevent reignition. The hold time starts when the
discharge of extinguishing agent is finished. During the hold time in the flooding area, the extinguishing agent
concentration in the volume from 10 % to 90 % of the maximum room height must not fall below the reference
concentration.

The reference concentration is usually 85 % of the design concentration. For detailed information, refer to VdS Guidelines
for Fire Extinguishing Systems, VdS 2381en Fire Extinguishing Systems using Halocarbon Gases 2016-06(06) Table C.2
and Annex C.3.

Hydraulic calculations

The nozzles and pipework must be designed in such a way that the required gas design quantity (95 %) is discharged into
the flooding zone within the specified discharge time (maximum 10 seconds).

Attention must be paid to the temperature of the storage room in which the pressure cylinders are stored.

The basis for an optimal application of CLEANFIRE® Systems is the hydraulic equations combining the technical data of
the installation components (pipe diameters, nozzle placement, resistance coefficients etc.) with the specific properties of
the extinguishing agent and the physical conditions during the discharge (e.g. pressure in the pipes and at the nozzles,
temperature).

From all this is derived the data necessary for installation, such as discharge time, nozzle orifices, pipe diameters and
recommendations for pressure relief devices.

The VdS calculation software allows the calculation of CLEANFIRE® Systems of various types. Input of flooding areas,
extinguishing agent storage and pipework will be saved in project files which the software accesses for any calculation.
These parameters can be modified anytime and make a recalculation of any CLEANFIRE® System with altered param-
eters to see the effects on the discharge time or on the distribution of the extinguishing agent amongst the nozzles. The
results can be printed or viewed on screen.

For the intended purpose of the VdS calculation software the user of the VdS calculation software must have the required
knowledge of CLEANFIRE® Systems and of the state of the art in the field of CLEANFIRE® Systems and that the user
creates CLEANFIRE® System layouts which represent this knowledge. Below an overview of the functions of the VdS
calculation software can be found.
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Extinguishing agent quantity calculation as described in chapter 7.2
Dimensioning of a completely entered pipework

Pipe diameter, grading according to pipe catalogue

Nozzle orifice diameters

Listing of the required material: pipes, fittings, nozzles

Graphic display of the pipework

Calculation of O, concentrations in the flooded area after the discharge
Calculation of a recommended value for the pressure relief opening

Recalculation of a completely entered installation:

Dynamic flooding quantity per nozzle

Discharge time and maximum mass flow

Recommended value for the pressure relief opening (doppelt - siehe unten!)
Calculation of O, concentrations in the flooded area after the discharge
Calculation of a recommended value for the pressure relief opening

Required input:

Layout of the pipework

Discharge time

Storage of pressure cylinders

®  Volume

® Filling pressure at +20 °C

®  Number of pressure cylinders
® Storage temperature
Component, pipe, and nozzle data
®* Nozzle type

®* Pipe type and length

Fittings: straight unions, elbow unions, tee unions, cross unions, blanking and adapters

7.8 Quick start guide of the VdS calculation software
In the following chapters, a sample calculation for the protection of an enclosure with the VdS calculation software is

shown.

NOTICE For detailed information about the VdS calculation software and its use, refer to the software

manual of the VdS calculation software.

Example:

027650044

Our sample enclosure is a computer room with the dimensions 7 m x 8 m x 2,5 m, the volume of the room is 140 m3.

The computer room has no subfloor and no false ceiling.

The highest admissible over-/under- pressure in the enclosure is 1 mbar (100 Pa).
The ambient temperature in the enclosure is +20 °C.

Novec 1230 fluid is used as extinguishing agent.

The calculation is according to VdS 2381 guidelines.

Pipes: schedule 40.
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7.8.1.1 Project - input screen

The tab “Project” provides general information on the respective project. Enter your project information, such as the name
of the project, the project number, building, object, and choose pipes, components and nozzles catalogues and the

“regulation rule”.

[¥#5] Projectfile: ExampleVdSapproval.prj

Files Calculation Results

a il

Instruction manual
CLEANFIRE® System

(o] @ ]

Project I§eclions glaphicl Calculation ;ones] Storage | Section gabIeI Nozzlesl

Project:

Project-No:

Building:

Object:

Contractor

Owner:

Project engineer:

Date:

Pipe catalogue:

Component catalogue:

Nozzle catalogue:

Altitude [m] above sealevel:

Project description:

IT room 140m3|

13/02/2019
Sch40-ANSL.rkl
Firetec.arm
Firetec.noz

0

Regulation rule: [VdS 2381 L]

Figure 7.8.1.1.1 Project input screen VdS calculation software

7.8.1.2 Sections graphic - input screen
The pipework must be divided into sections and clearly identified for the purposes of flow calculation. Each section must
be determined by a starting node and an end node.

A new section of the pipework is identified whenever there is a change in the size of a pipe or change of flow rate or
elevation. A pipe section ends at the junction of each fitting in the pipework. Fittings are included in the sections that

follow them.

The length of one section (length between two nodes) must not exceed 20 m. If sections are longer than 20 m, they must
have a node point every 20 m.
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Figure 7.8.1.2.1 Sections graphic input screen VdS calculation software
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When calculations are accomplished, a hydraulic calculation report can be generated.

The hydraulic calculation report contains the following information:

® Project information: general information and error messages (for example, discharge time exceeds the maximum

allowed discharge time, pressure in the pipe too high, etc.)
® |nputdata
® (Calculation results

The following points must be checked:

® The calculated discharge time (must be below 10 seconds)
® The calculated diameters of the pipes

® The calculated diameters of the nozzle orifices

Calculation results:

Design quantity:
Supplement factor:
Minimum storage quantitiy:

Container volume:

Filling ratio:

Filling pressure:

FK-5-1-12 -mass per container:
Number of containers:

Actual storage quantity:

Storage temperature:
Starting container pressure:

Discharge time:
Discharge time air:

Total gas discharge time:
Two-phase discharge time:
Total discharge time:

s inf I
Container working pressure:
Container working temperature:
Total network volume:

Medium pipe content:

Filling portion in pipe system:

134,3 kg
1,10
147,8 kg

80,01

0,62 kg/l
25,0 bar abs
49,3 kg

3

147,8 kg

20,0 °C
25,0 bar abs

03s
2.1s
79s
100s

16,0 bar abs
20,0°C

39,11

57,4 kg FK-5-1-12
0,43 kg FK-5-1-12 /kg FK-5-1-12 -storage |

Pressure relief opening:

Nozzle Outlet velocity  Transport Jetdistance Evaporation
no. [m/s] time [s] [m] distance [m]
10107 15,4 4,05 4,34 3,70
10108 15,4 4,05 4,34 3,70
10109 15,4 4,07 4,33 3,70
10110 15,4 4,07 4,33 3,70
10116 16,8 5,85 5,10 3,50
10111 16,8 5,85 5,10 3,50
Concentrations:
Calculation- Gascomposition after discharge [%]
zone no: 02 FK-5-1-12 N2
1 19,3 7.4 72,3

027650044

Calculation- Recommended area against overpressure
zone no: Area [m?] Overpressure [mbar] Max. flow [kg/s]
1 0,164 1,0 15,7

Figure 7.8.2.1 Extracts from a hydraulic calculation report
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8 Limitations
8.1 General

8.2

8.3

8.4

Each CLEANFIRE® System design has requirements and limitations that must be adhered to in order to produce

an approved fire suppression system that complies with the requirements of VdS Guidelines for Fire Extinguishing
Systems, VdS 2381en Fire Extinguishing Systems using Halocarbon Gases 2016-06(06); ISO 14520: Gaseous
fire-extinguishing systems; EN 15004: Fixed firefighting systems — Gas extinguishing systems and the authority having
jurisdiction.

Enclosure

Structural strength of the enclosure: walls, ceilings, false ceilings, floors, subfloors, doors, windows etc. of the enclosure
must withstand any increase of pressure during discharge. If the pressure due to discharge presents a threat to the
structural strength of the enclosure, venting must be provided to prevent excessive pressures. Refer also to chapters
7.3.1and 7.3.2.

The enclosure must be non-combustible or fire-resistant, so that the required extinguishing agent concentration in the
enclosure is maintained until the end of the hold time.

NOTICE To avoid loss of extinguishing agent through openings to adjacent areas, openings must either be

permanently sealed or equipped with automatic closures.

Forced-air ventilating systems using additional air must shut down or close automatically before or
simultaneously with the discharge of the extinguishing agent, because their continued operation can
adversely affect the performance of the CLEANFIRE® System or result in propagation of the fire.

A CAUTION

Pressure cylinders

® The floor of the storage room must be able to carry the weight of the filled pressure cylinders.
® Pressure cylinders and components must be located and arranged so that inspection, testing, recharging, and
maintenance activities are facilitated, and interruption of fire protection is held to a minimum.

® If the pressure cylinders are located outside a protected area, they must be located as close as possible to the
protected area in an easily accessible location and they must be effectively ventilated.

® Pressure cylinders must not be exposed to ambient temperatures exceeding +35 °C.

Do not store pressure cylinders so that they can be rendered inoperable or unreliable due to
mechanical damage or harsh weather conditions or exposure to chemicals or by any other
foreseeable cause. If the exposure of the pressure cylinders to such conditions is unavoidable then
suitable enclosures or protective measures must be employed.

A CAUTION

Storage room
® The storage room for pressure cylinders must be located in a separate room which is not exposed to excessive risk
of fire and as close as possible to the protected areas.

® The storage room must be separated from neighboring rooms/areas so that its components are protected from all
kinds of influences, e.g. mechanical, chemical and environmental influences.

®* The storage room must be easily accessible, even in the case of fire.

The storage room must have smoke-proof separation from the protected areas.

The storage room must be protected against access by unauthorized persons.

The storage room must only be used for the storage of pressure cylinders, no other materials may be stored.

The storage room must be normally kept at a temperature between 0 °C and +35 °C. If necessary, the storage
room must have a fixed heating or cooling system.

® All components installed in the storage room must be protected against overheating caused by sunlight or other
sources and must be protected against frost.

® The storage room must be equipped with ventilation.
® The storage room must be electrically illuminated.
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8.5 Pipework
The correct type and size of pipes and fittings must be selected individually for each system:

® The dimensions of the pipes are to be in accordance with AD 2000 or DIN EN 1340, and DIN EN 10220. Pipe
diameters can be determined with the VdS calculation software. The selected piping schedule must always be in
accordance with the requirements of the Authority.

® Pressure rated pipes like standard carbon steel pipes, low temperature carbon steel pipes, stainless steel pipes,
pipes according to AlSI 304 or AISI 316 can be used for the pipework.

®* Minimum requirements for pipes and fittings given in tables 6.1 and 6.2 of VdS Guidelines (refer to chapter 6.1 of VdS
Guidelines for Fire Extinguishing Systems, VdS 2381en Fire Extinguishing Systems using Halocarbon Gases,
2016-06(06)) must be fulfilled. Temperatures, operating pressures and ambient conditions must be considered.

8.5.1 T-fitting
Since Novec 1230 fluid flow is sensitive to gravity, several constraints should be implemented.

A CAUTION | ° All T-fittings outlet connections must be in horizontal plane.
¢« A minimum distance between a split and any change of altitude must be at least 10 times the
nominal pipe diameter.

Side T-fittings split limits Bull head T-fitting split limits
Minimum split 35 % /65 % 50 % / 50 %
Maximum split 10 % /90 % 25% 175 %
For side T-fittings the side split is referenced = Bull head T-fittings are those type of T-fittings
first with the straight through “run” split where the branch pipe connection is of a

referenced second. So, the side T-fitting can | larger diameter than the straight through “run”
handle between 10 % and 35 % of the extin- | connections. Since bull head T-fitting outlet
guishing agent split, while the straight through | connections are symmetrical, either of them
“run” split can handle between 65 % and can be the major/minor flow.
90 % of the extinguishing agent split.

25-75 %

100 %
25-75 %
)
10-35 %

//\

i

100 %

Figure 8.5.1 Side T-fitting split limits and bull head T-fitting split limits and

[

. X

Figure 8.5.2 Wrong orientation of T-fittings
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8.6

Nozzles

Nozzles must be placed to ensure a uniform dispersion and concentration of the required extinguishing agent.

The maximum protected area per nozzle must not exceed 30 m2.

Other limitations are summarized in figure 8.6.1.

® L is the evaporation distance, defined by means of calculations

lis 10 % of the evaporation distance: | = 0,1 x L

1 is the ceiling or facilities

2 is an area with a diameter of 0,4 m around the nozzle, which must be kept completely clear

Area 3, defined by a cylindrical area with a diameter | in the direction of the jet from each bore (for clarity in figure
8.6.1 only 4 jets are shown), must be kept clear along the entirety of the evaporation distance, with an exception for
individual streamlined objects with a small cross-section

® 4isanozzle

204m
e o\all

Figure 8.6.1 Nozzle placement

The maximum height covered by one nozzle is 5 m. If the ceiling height exceeds the maximum allowable ceiling height of
5 m, multiple levels of different heights for nozzles must be designed into the system.

Nozzles must be located in the upper area of a flooding zone. Nozzles must be mounted vertically to the ceiling or
subfloor surface and oriented with the orifices radiating symmetrically outward from the pipework.

Nozzles must be sited so as not to disperse any combustible materials when extinguishing agent is discharged and must
be arranged so that the effects of discharge do not damage the components being protected.

Obstructions located near the nozzle could impede the discharge of extinguishing agent and can affect the distribution of
the extinguishing agent within the enclosure. Obstructions, e.g. ducts, cables, trays, large conduits, and light fixtures can
disrupt the flow pattern of the extinguishing agent from the nozzles. If the flow of the extinguishing agent is forced down to
the floor, for example, it is unlikely that required concentration will be achieved at the mid or upper elevations. Certainly, a
uniform dispersion and concentration will not be achieved.

NOTICE The number, placement and type of the nozzles must ensure that the design concentration will be

distributed in all parts of the protected area. The extinguishing agent must not splash flammable
liquids or create dust clouds that could extend the fire, create an explosion, or otherwise adversely
affect the contents or integrity of the protected area.
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9

9.1

9.1.1

9.2

Assembly instructions

A Before mounting a pressure cylinder the following requirements must be met:

e The pressure cylinder must be clean. In order to prevent malfunctions of the CLEANFIRE®
System, make sure that the pressure cylinder and all components of the CLEANFIRE® System
are free of any metal or plastic particles and of any contaminations.

o Make sure that the extinguishing agent is free of contaminations.

e Use suitable tools, according to chapter 9.1.1 to avoid damage to the components during
assembly.

e Always do the work in a clean and well lit area with good ventilation.

NOTICE The circled numbers (1) to @9) in the following chapters refer to figures 3.1.1.1, 3.1.2.1, 3.1.2.2,
3.1.2.3,and 3.1.2.4.

General considerations

The type and location(s) of the pressure cylinder(s) @ is based on several considerations.

(1) Extinguishing agent quantity: the pressure cylinder(s) @ selected must have the capacity to store the total quantity of
extinguishing agent required for the hazard area to be protected.

(2) Location: pressure cylinders @ must be located outside the protected area.

¢ Do not locate pressure cylinders where they would be subject to excessive moisture,
physical damage, exposure to corrosive chemicals, harsh weather conditions or the direct
rays of the sun.

¢ Do notinstall the pressure cylinders where they will be subjected to temperatures out of the
limit 0 °C to +35 °C.

(3) Serviceability: the pressure cylinders @ must be located to provide convenient access so that they can be readily
inspected and also easily removed after use for recharging.

(4) Environmental effects: the installation of all components must be made in an approved manner for the environment
being protected.

Pressure cylinders @ are to be installed in the normal upright position. All pressure cylinders @ are provided with a dip
tube.

Necessary tools for assembly

¢ Socket wrenches
o Allen key

e Torque wrench
e Screwdriver

Pipework

When system drawings are provided, these drawings are schematic and not intended for final installation material
procurement. The design drawings will show recommended pipework routing, general details, notes, nozzles and
equipment locations.

Flow calculations are prepared from the design drawings so as to establish nozzle article numbers and verify acceptability
of pipe sizes.

Any deviations in the routing of the pipework or in the number of fittings or nozzles must be
approved by the designer and installer before installation. The designer and installer must
verify that the pipework can be installed as indicated and establish fabrication data based upon
an inspection of the site. Changes to the pipework design can critically affect the CLEANFIRE®
System flow balance.

A CAUTION

The entire pipework and pipe supports must not be subjected to mechanical, chemical, vibration, or other damage.
Combustible materials must not be used.

The pipework must be as direct as practicable with a minimum number of turns in order to get extinguishing agent to the
fire promptly.

Pipework and fittings must be non-combustible and must be able to withstand the expected pressures and temperatures
without damage. The need for pipework and fittings to comply with national regulations or standards must be considered.

Before assembly, pipework and fittings must be visually inspected to ensure they are clean and free of burrs and rust, and
that no foreign matter is inside and the full bore is clear. Pipes must be reamed and cleaned before installation. After
installation of all pipes, the entire pipework must be blown out with dry air or compressed air for cleaning. Nozzles and
other components of the pipework must only be installed after cleaning of the pipes has been completed.
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9.21

9.2.2

All components of the pipework such as pipes, fittings and all other materials used for the pipework must be new and of
good quality and must be installed properly and professionally.

Adequate protection must be given to pipes, fittings or support brackets and steelwork that are likely to be affected by
corrosion. Special corrosion-resistant materials or coatings must be used in highly corrosive atmospheres.

Ensure that the type and size of the selected pipes in the VdS calculation software are identical to the pipes installed
on-site.

The pipework must be installed so that it cannot be damaged by its own weight, temperature, fluctuations, vibration,
release of the extinguishing agent or other installation inherent or factory influences. All pipework must be easily
accessible and must additionally be secured by pipe supports.

If condensation water can form in the pipework, suitable means must be provided for drainage. Drainage points shall not
be accessible to unauthorized persons.

NOTICE The identification number of each pipe must not be painted over, concealed, or removed.

A CAUTION ﬁ\:rlzjspet’dpipe diameter changes are prohibited. Concentric reducers for pipe diameter changes must

Pipe supports

The pipework must be securely fastened to pipe supports to prevent unacceptable vertical or lateral movement during
discharge. The pipework must be securely supported with due allowance for extinguishing agent thrust forces and thermal
expansion and contraction.

Pipe supports must be connected directly to the structure of the building and must not be used as supports for other
objects. The structure of the building to which the pipe supports are attached must be strong enough to take the load.
Pipes longer than 1m must be fixed with pipe supports. The maximum distance between two pipe supports along the
pipework must not exceed the values in the table below.

Nominal pipe diameter DN Maximum distance between two pipe supports (m)
<25 2
>25 and <50 3
=50 4

The maximum distance between pipe supports and the last nozzle must not exceed the values in the table below.

Nominal pipe diameter DN Maximum distance (m)
<25 0,1
>50 0,25

The low temperatures generated during discharge must be considered when designing pipe supports. The pipe supports,
and their anchors must also be able to withstand static and dynamic loads, the minimum values of the loads as well as
related minimum cross section are given in the table below.

Nominal pipe diameter DN Rated load (N) Minimum cross-sectional area of
pipe supports (mm?)
<50 2000 30
>50 and <100 3500 50
>100 and <150 5000 70
>150 and <200 8500 125
>200 and <250 10000 150

NOTICE When selecting pipe supports, consider the galvanic corrosion between the selected materials.

Cleaning of pipework

Before the installation of nozzles, the pipework must be cleaned. The pipework must be blown free from impurities, burrs
and dirt by using compressed air or dry nitrogen, to ensure that the nozzles will not be obstructed from inside of the
pipework during a discharge.

A certificate, that the pipework has been cleaned, must be issued at the end.
NOTICE PP
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9.2.3

9.24

9.3
9.3.1

Earthing of the pipework

The pipework must be adequately bonded and earthed. Potential equalization conductors between all pipes must be
provided, for the simple reason that an electrostatic charging of conductors not bonded to earth may occur during the
discharge of the extinguishing agent. These conductors may discharge to other objects with enough energy to initiate an
explosion.

Earth Nozzle Earth _
’7 ’7 Plpe
T I® T @ I®

8 A greenlyeliow colored
wire 6 mm? must be used exclusively
for the identification of earthing

Figure 9.2.3.1 Earthing of pipework
NOTICE A green/yellow colored wire must be used exclusively for the identification of earthing.

Testing the pipework

The pipework must be pneumatically tested in a closed circuit for a period of 10 minutes at 276 kPa (40 psig). After 10
minutes, the pressure drop must not exceed 20 percent of the test pressure.

Exception according to NFPA 2001: the pressure test can be omitted if the total pipework has only one change in
direction between the pressure cylinder and the nozzle, and where the pipework is physically checked for tightness.

A flow test using nitrogen or an inert gas must be performed on the pipework to verify that the flow is continuous and that
the pipework and nozzles are unobstructed.

A discharge test is generally recommended.
NOTICE 9 9 Y

CLEANFIRE® System assembly

Installation of nozzles

Nozzles must be installed in such a manner that they cannot detach from the pipework during discharge.

Before the installation of nozzles, the pipework must be cleaned according to chapter 9.2.2 and the pipework must be
inspected internally to detect the possibility of any oil or particulate matter, that could affect the distribution of
extinguishing agent by reducing the nozzle orifice diameter or by clogging the nozzle.

Nozzles must be orientated vertically downwards. Nozzles must be oriented in such a manner that an optimum
distribution of extinguishing agent is achieved.

A CAUTION The thread of the inlet connection (C) of the nozzle must not be damaged. If the thread is
damaged, the nozzle must be replaced.

NOTICE ¢ Nozzles must be installed in strict accordance with the system drawings. Any deviations in the
location of the nozzles or in the number of nozzles must be approved by the design engineer
before installation.

o Itis recommended to mark each nozzle with a special sealing paint, so that it is possible to find
out if the pipework or the nozzles were manipulated.

Nozzles are available with different inlet connections (C) R1/2”, R3/4”, R1”, R1 1/4”, R1 1/2” and R 2”. PTFE tape must be
applied to the threads according to EN 751-3. Nozzles must be installed in such a manner that they cannot detach from
the pipework during discharge.
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e The nozzles must be installed such that they will not cause injury to personnel.
o The extinguishing agent must not be discharged at head height or below where people in a

CAUTION

normally occupied area could be injured by the discharge.
e The extinguishing agent must not directly be discharged on any loose objects or shelves,
cabinet tops or similar surfaces where loose objects could be propelled by the discharge.
e Forrooms of a height from 5 m to 10 m the nozzles can be installed as follows:
o first row at 5 m and second row at maximum height
o first row at 50 % of height and second row at 100 % of maximum height.
e Forrooms exceeding 10 m height, additional nozzles must be installed as follows:
e at 5m, at 10 m and maximum height
¢ each third of maximum height.

9.3.2 Manifold mounting rail

The steps described in this chapter, apply only to CLEANFIRE® System with more than 1 pressure
NOTICE p p pply only y p

cylinder. For CLEANFIRE® System with only 1 pressure cylinder, proceed with chapter 9.3.4
Cylinder wall mounting rail

The mounting position of the manifold mounting rail @ depends on the type of valve/cylinder assembly, size of pipe and

kind

of how the check valve (9) is assembled. The upper borehole for the manifold mounting rail @7) must be at the height

shown below.

)

(4)
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Valve series Check valve opening in Pipe 2” Pipe 3”
B0482 Manifold 580 mm 595 mm
B0482 T-fitting 611 mm 595 mm
B0481 Manifold n/a 650 mm
B0481 T-fitting n/a 650 mm

Figure 9.3.2.1 Mounting position of the manifold mounting rail

Remove the safety/shipping cap @ of one pressure cylinder @ to measure the height of the outlet connection (A) of
the valve (1).

Immediately reinstall the safety/shipping cap to the pressure cylinder.
NOTICE

Calculate the position of the upper borehole of the manifold mounting rail @

If necessary, make a pre-assembly with the discharge hose, the manifold and the manifold
NOTICE mounting rail.

-Remove the safety/shipping cap of the pressure cylinder for pre-assembly and immediately
reinstall it after pre-assembly.

Hold the manifold mounting rail 17) on the wall or solid structure to mark the boreholes.

The open side of the manifold mounting rail must face upwards.
NOTICE

Drill the holes at the marked height.
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(®)
(6)

(7)

Fix the manifold mounting rail @ to the wall or solid structure using suitable dowels and bolts.

Tighten the bolts. The manifold mounting rail @ must be firmly attached to the wall or solid structure and not be able
to move.

When mounting the second manifold mounting rail @ take care of the correct distance between two manifold
mounting rails @ The manifold mounting rails @ must be placed in a way, that every pipe section of the manifold is
at least attached to one manifold mounting rail @ Refer to figure 9.3.2.2.

Lr;r g I
I 0

Figure 9.3.2.2 Correct distance between two manifold mounting rails

[ B

9.3.3 Manifold

The steps described in this chapter, apply only to CLEANFIRE® System with more than 1 pressure

cylinder. For CLEANFIRE® System with only 1 pressure cylinder, proceed with chapter 9.3.4
Cylinder wall mounting rail.

NOTICE All parts in this chapter must be tightened according to the Tapered Thread Port Assembly,

chapter 18.2.

Assemble the manifold consisting of pipes, T-fittings, plugs, nipples, bushings and couplings, refer to figure 9.3.3.1.

(1)

()
3)

()

027650044

Wrap self-adhesive PTFE tape around each male thread of the manifold components according to EN 751-3 or any
applicable standard. Stretch the PTFE tape easily while wrapping it around the thread in order to avoid bulges and to
improve adherence.

Cut off the PTFE tape cleanly and press it carefully by hand against the thread.

Screw manifold parts and tighten them according to the Tapered Thread Port Assembly, chapter 18.2.
Example: A simple manifold for 3 pressure cylinders has 3 T-fittings, 2 pipes and 1 plug as shown on figure 9.3.3.1.

lT-fitting i
o @Ig
Inlet connection Inlet connection Inlet connection
(©) ©) (©)

Figure 9.3.3.1 Assembled manifold

Prepare the outlet connection (A) of the check valve @ with PTFE tape.
(1) Wrap self-adhesive PTFE tape clockwise twice around the thread of the outlet connection (A) of the check

valve (9).

(2) Cut off the tape cleanly and press it carefully by hand against the thread.
A CAUTION

Stretch the tape easily while wrapping it around the thread in order to avoid bulges and to
improve adherence.

Screw a check valve @ into each manifold inlet connection (C) and tighten it.

Each manifold inlet connection (C) must be equipped with a check valve to prevent loss of
NOTICE extinguishing agent and to ensure personnel safety if the system is operated or if any

pressure cylinders are removed for maintenance.

Put the clamps for manifold (16) on the manifold.
(1) Push the clamps for manifold ({6 together with the manifold carefully into the manifold mounting rail 7).
(2) First tighten the clamps for manifold (16) by hand and then with a torque of 50 - 55 Nm.
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(7) Attach an end cap to each manifold mounting rail @ as shown in figure 9.3.3.2.

Figure 9.3.3.2 End cap attached to the manifold mounting rail

(8) Make sure that all connected parts are tightened.

Leaving a connected part untightened makes the system non-operational and might result is
A DANGER J P g y P g

physical damage.

An adjustment of the manifolds may be necessary when all pressure cylinders are in place.
NOTICE : y i P Y P

9.3.4 Cylinder wall mounting rail

A DANGER ¢ Do not fix the cylinder wall mounting rail on plaster or other facing materials, because these

materials are not stable enough to withstand the forces during a discharge.
e Only fix the cylinder wall mounting rail on a stable structure like a solid wall, floor or structural
stable member.
e The cylinder wall mounting rail must be absolutely secure to withstand the forces during a
discharge.
(1) Calculate the position for the cylinder wall mounting rail 19 (2/3 height of the pressure cylinder @).

(2) Mark the calculated height for the cylinder wall mounting rail 19 with a suitable pen on the wall or solid structure and
drill boreholes.

(3) Align the cylinder wall mounting rail .
(4) Fix the cylinder wall mounting rail 19 horizontally to a wall or solid structure using suitable dowels and bolts.
(5) Attach an end cap to each end of the cylinder wall mounting rail G9.

O

=

Cylinder wall
mounting rail

2/3L

Figure 9.3.4.1 Positioning of the cylinder wall mounting rail

Depending on the number of pressure cylinders required, different lengths and numbers of cylinder wall mounting rails are
required. Refer to chapter 6.8 to find the correct number and length of cylinder wall mounting rails required.
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9.3.5 Pressure cylinders

Pressure cylinders are filled with the extinguishing agent, equipped with a dip tube and valve, at a CEODEUX
Extinguisher Valves Technology S.A. manufacturing facility and labeled with filling, safety, transport, maintenance and
warning information.

Installation and transportation must comply with local regulations.

Always obey the safety precautions for pressure cylinders and transportation according to chapter
5.6 and subchapters.

A CAUTION

A pressure cylinder, or several pressure cylinders (also called a pressure cylinder battery) must be securely installed and
secured according to the installation guidelines in this instruction manual and in a manner that provides for convenient
servicing.

o Check the floor and the wall for unevenness. If there is any unevenness, remove it, so that the
NOTICE y

pressure cylinder(s) can be mounted properly.

e Atleast 1 m of clearance must be in front of the pressure cylinder(s) in order to mount the
pressure cylinder(s) and if necessary to exchange a pressure cylinder or several pressure
cylinders.

e Pressure cylinders must be located and mounted where they will not be accidentally damaged
or moved. If necessary, install suitable protection to prevent the pressure cylinder(s) from
damage or movement.

o Pressure cylinders must be installed in strict accordance with the system drawings. Any
deviations in the location, size or in the number of pressure cylinders must be approved by the
design engineer before installation.

e Pressure cylinders must be located as close as possible to the protected areas.

e Pressure cylinders and mounted components must be located and arranged so that inspection,
testing, refilling, and maintenance activities are facilitated, and interruption of fire protection is
held to a minimum.

¢ Install a thermometer with an accuracy of +/- 1 °C at the place where the pressure cylinder(s)
is/are stored.

1) Put the pressure cylinder (2) on the cylinder wall mounting rail (9.
2) Put the clamp for cylinder (18) around the pressure cylinder @
3) Fix the clamp for cylinder (18) into the cylinder wall mounting rail .

4) Align the pressure cylinder @ in the vertical position with the valve @ facing up and away from the wall or
cylinder wall mounting rail @9 for ease of inspection. The outlet connection (A) of the valve (1) can face to the right
or left, depending on the desired discharge hose (8) installation. If several pressure cylinders @ are used, make
sure, that the outlet connections (A) of all valves (1) face in the same direction.

)

~ o~ o~ o~

=== [Jx=n=n=u~

Figure 9.3.5.1 Securely fixed pressure cylinder
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9.3.6 Connecting a single pressure cylinder/valve assembly

A single pressure cylinder CLEANFIRE® System consists of one filled pressure cylinder (with dip tube and valve), a
pressure gauge, an electromagnetic and manual/pneumatic release device and a discharge hose. CLEANFIRE® Systems
for multiple pressure cylinders include the additional components check valve, manifolds, pilot hose and bleed valve.

(1) Remove the safety/shipping cap @ from the pressure cylinder @ and store it near the pressure cylinder @
A The safety/shipping cap and the sealing cap of the valve must be installed on the pressure
cylinder at all times, except when the pressure cylinder is connected to the pipework or when
the pressure cylinder is filled or refilled.
The safety/shipping cap must be stored close to the pressure cylinder, so that it is always
available when the pressure cylinder is transported for refilling.

A pressure cylinder may not be transported under pressure without a safety/shipping cap.

(2) Remove the protection cap @ from the valve @
(3) Remove the sealing cap @0) from the outlet connection (A) of the valve (7).

Safety/shipping cap ——»

Protection cap

Nut

Figure 9.3.6.1 Removal of the nuts, safety/shipping cap, protection cap and the sealing cap

(4) Connect the discharge hose (8) with its outlet connection (A) to the pipework (for single pressure cylinder system)
or to the inlet connection (C) of the check valve @ (for multi pressure cylinder systems) and tighten it with a torque
of 30 - 40 Nm.

(5) Connect the discharge hose (8) with the inlet connection (C) to the outlet connection of the valve @ Tighten the
swivel nut with a torque of 80 - 100 Nm.

(6) Mount a pressure gauge (12) into the port for optional parts @8).

(1) Check whether the O-ring and the support ring at the thread of the pressure gauge (12 are undamaged. If a
gasket is damaged, contact your distribution partner.

(2) Screw the pressure gauge @ into the port for optional parts 8 all the way.
(3) Align the pressure gauge @ with the valve @ by turning it backwards up to one full turn.
(4) If no pressure gauge (12) is connected, close the port for optional parts @8 with a screw plug 029480009.

(e

Figure 9.3.6.2 Pressure gauge (example) Figure 9.3.6.3 Screw plug 029480009
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Figure 9.3.6.4 Connecting the pressure gauge

(7) If a pressure gauge (2 with pressure switch is used, connect a pressure gauge (12) to a supervised circuit in the
control box. The control box provides a supervisory signal if the pressure in the pressure cylinder drops. Refer to

figure 9.3.6.5.
Low pressure switch
e The low pressure switch is
Pressure gauge Pressure gauge Pressure gau closed under pressure
unit n unit 2 unit 1 e The low pressure switch
O O O O opens, when the pressure
drops

/]
1

/]
/V 1!
End of line resistor (undelivered)
Figure 9.3.6.5 Pressure gauge unit - pressure switch connection

Panel monitoring

(8) Only for valves with integrated electromagnetic actuator: continue with step (10).

Only for valves without integrated electromagnetic actuator: check the position of the actuating pin of the
electromagnetic release device @ as shown in figure 9.3.6.6. Reset the electromagnetic release device @ if
necessary. For resetting, screw the reset tool into the bottom of the electromagnetic release device @ Refer to
figure 9.3.6.6.

A DANGER Before mounting an electromagnetic release device, check if the red marking on the actuating

pin is visible. If the red marking on the actuation pin is visible, the electromagnetic release
device is activated, and must be reset.

not activated release device activated release device

e E))s

Figure 9.3.6.6 Example electromagnetic release device

(1) Screw the reset tool for electromagnetic release device by hand into the inlet connection (C) of the
electromagnetic release device @ until stop. Refer to figure 9.3.6.7.

(2) Remove the reset tool for electromagnetic release device from the inlet connection (C) of the electromagnetic
release device (5).

(38) Check if the red marking on the actuation pin is visible. If the red marking is not visible, the electromagnetic
release device (5) is reset. Refer to figure 9.3.6.6.
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A Failure to reset the electromagnetic release device will result in accidental discharge
DANGER when the electromagnetic release device is installed on the valve. Personal injury and/or

property damage could occur.

Figure 9.3.6.7 Resetting the electromagnetic release device

(4) Mount the electromagnetic release device @ on the M42 x 1,5 actuator connector on the valve head of the
master valve and tighten it with a torque of 50 Nm +0/-15 Nm.

(9) Only for valves without integrated electromagnetic actuator: mount the monitoring switch (for electromagnetic
release device) on the M42 x 1,5 connector of the master valve.

Figure 9.3.6.8 Monitoring switch (for electromagnetic release device) mounted on the M42 x 1,5 connector of the
master valve

(10) Only for valves with integrated electromagnetic actuator: mount a manual/pneumatic release device (4) on the
M42 x 1,5 connector on top of the master valve and tighten it with a torque of 50 Nm +0/-15 Nm.

Only for valves without integrated electromagnetic actuator: mount a manual/pneumatic release device @ on top
of the electromagnetic release device (5) and tighten it with a torque of 50 Nm +0/-15 Nm. Refer to figure 9.3.6.9.

Figure 9.3.6.9 Installation of a manual/pneumatic release device on top of the electromagnetic release device
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(11) Only for valves without integrated electromagnetic actuator: connect the electromagnetic release device @ to the
control box. The electromagnetic release device @ is operated by an electrical signal from a control box. In order
to actuate the electromagnetic release device @ a constant DC voltage of 24V is required. Refer to figure 9.3.6.10.

Conduit = Conduit
connection connection
/ cover cover 3

ON

i il
1} (i < > %
Bolt N Bolt P EL Q|
Gasket y — \@
Insert screw/
driver here

(1) Remove the bolt from the (2) Remove the gasket from the (3) Carefully remove the inner
conduit connection cover. body. casing with a small flat

head screw driver.

—
i)

L3

FRONT !
(4) Turn the casing around to (5) Connect the positive (6) Reassemble the
make your connections. conductor to terminal (1). electromagnetic release
Connect the negative device feeding the
conductor to terminal (2). connected conductors
through the conduit
connection.

Figure 9.3.6.10 Connecting the electromagnetic release device to power supply

(12) Only for valves with integrated electromagnetic actuator: connect the electrical connector of the valve to the control
box. For wiring scheme refer to chapter 6.1.1.

Only for valves without integrated electromagnetic actuator: connect the monitoring switch (for electromagnetic
release device) to the control box.

(13) Mount all danger and warning signs in their selected locations.
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9.3.7 Additional assembly steps for multiple pressure cylinder systems
Follow steps (1) to (12) of single pressure cylinder assembly in chapter 9.3.6.

(1) Mount a pneumatic release device @ on all slave pressure cylinders and tighten the pneumatic release devices @
with a torque of 50 Nm +0/-15 Nm. Refer to figure 9.3.7.1.

Figure 9.3.7.1 Connecting the pneumatic release devices

(2) Mount an adapter 029510006 to all connections of the pneumatic release devices @ on the slave valves,
except for the last connection on the last pneumatic release device @ Tighten the adapters 029510006 with a
torque of 10 - 12 Nm.

W eALE 7237
8, |
L3 ]
Figure 9.3.7.2 Adapter 029510006 installed on the pneumatic release device
(3) Connect the pilot hoses @ to the adapters 029510006 and tighten the pilot hoses @ with a torque of 8 - 10 Nm.

Refer to figure 9.3.7.3.
Pilot hose Adapter Pneumatic Adapter Pilot hose

029510006 release device 029510006

Figure 9.3.7.3 Connecting adapters 029510006 and pilot hoses to the pneumatic release devices on the slave
valves

(4) Screw a bleed valve @ with the G1/8” DIN I1SO 228-1 thread into the connection of the last pneumatic release
device @ on the last slave valve and tighten it with a torque of 10 - 12 Nm. Refer to figure 9.3.7.4.

5%@@3}1

Figure 9.3.7.4 Connecting the bleed valve
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A A bleed valve must always be installed at the end of each pilot line. The bleed valve vents an
CAUTION overpressure in the pilot line and therefore prevents an accidental system release.

_ In case of a normal discharge, the bleed valve closes and allows the pressure to increase in

NOTICE the pilot line and a release of the slave valves.

(5) Remove the safety plug from the pilot port 3) on the master valve and mount an adapter with the G1/8” thread to the
pilot port @ and tighten it with a torque of 10 - 12 Nm. Refer to figure 9.3.7.5.

(6) Connect a pilot hose @ between the adapter at the pilot port @ on the master valve and the adapter at the
pneumatic release device @ on the first slave valve. Tighten the pilot hoses @ with a torque of 8 - 10 Nm. Refer to

figure 9.3.7.5.
=
]
Figure 9.3.7.5 Installation of the pilot hoses
Do not remove the safety plug from the pilot port on the slave valve.
A CAUTION Y P9 protp

9.4 Tests and checks before commissioning
This chapter provides instructions for final tests and inspections before the CLEANFIRE® System is commissioned.
Commissioning testing must be performed on-site to verify the functionality, continued availability, safety and efficiency of
the CLEANFIRE® System.
The complete CLEANFIRE® System must be tested by qualified personnel to prove the correct operation of all required
functions. All mechanical components must be checked for their suitability for the application and to make sure that the
installation is in accordance with the system listing.

Our “Commissioning Test for CLEANFIRE® System” in chapter 18.3 guides you step by step through

the commissioning procedure.

9.4.1 Pilot line test for a multiple pressure cylinder systems

Test the pilot line for complete tightness with an appropriate test unit. The test unit for the pilot line test consists of a
portable high-pressure cylinder (for example, 5 | — 200 bar) and is filled with inert gas. The valve of the test unit must be
equipped with a pressure reducing unit and with a hand-wheel valve and a high pressure flexible hose.

Normally, this type of pressure cylinder and pressure reducing unit is available as gas
NOTICE y yp p y p g g

carrier.

027650044 CEODEUX Extinguisher Valves Technology S.A. Page 55 of 88





* ROTAREX Instruction manual

Y % FIRETEC CLEANFIRE® System

High pressure flexible hose

Hand-wheel valve

——————1  Pressure reducing unit
(high pressure/low pressure)

—— Pressure cylinder

Figure 9.4.1 Test unit

(1) Disconnect the pilot hose @ from the pilot port @ on the master valve.

(2) Connect the end of the pilot hose @ disconnected in step (1), to the high pressure flexible hose of the test unit and
tighten it carefully. Refer to figure 9.4.2.

",

Figure 9.4.2 Pilot line test

(3) Open the hand-wheel valve of the pressure cylinder of the test unit and pressurize the pilot line to 3 bar
maximum.
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(4)
(%)

When the pilot line is pressurized to 3 bar maximum, close the hand-wheel valve of the test unit and the tap of the
pressure reducing unit.

Wait for 10 minutes and then check the pressure in the pilot line. If there is no pressure loss, the pilot line is free
from leakage.

A If the pressure in the pilot line has dropped, there is one or more leakage in the pilot line. In
CAUTION this case checks all pilot line connections for tightness. Additionally, test all pilot line
connections with leak spray. Repeat steps (3) - (5) until the pilot line is free from leakage.

If the pilot line is free from leakage or if all leakage is eliminated, disconnect the flexible hose of the test unit from the
pilot line.

Connect the pilot hose @ to the pilot port @ of the master valve and tighten it with a torque of 20 - 25 Nm.

o |tis strictly recommended to test all connections of the cylinder/valve assembly with leak
NOTICE soray. g Y

o A certificate, that the pilot line test was performed successfully, must be issued at the
end.

9.4.2 Electrical test of the system

The CLEANFIRE® System must be electrically tested by a fire alarm specialist before it is commissioned. All electrical
functions of the CLEANFIRE® System must be tested.

9.4.3 Commissioning checklist

After the CLEANFIRE® System installation is completed, perform the inspections and tests, in chapter 18.3 you find a
commissioning checklist for CLEANFIRE® System which guides you step by step through the commissioning procedure.

(1)
()

(9)

(10)

(11)

027650044

Make sure that the pressure gauges of the pressure cylinders indicate the correct pressure and that they are
installed in accordance with the system drawings.

Make sure that all pressure cylinders are securely fastened in the clamps for cylinder and that all cylinder wall
mounting rails are properly installed.

The pipework must be inspected for compliance with the system drawings, VdS 2381 or ISO 14520-1 as
appropriate, design limitations within this instruction manual and the VdS calculation associated with each
independent pipework and nozzle configuration.

Make sure that the pipework and pipe supports are securely installed. Make sure that all fittings are tight and
securely fastened to prevent extinguishing agent leakage or hazardous movements during discharge.

The pipework must be cleaned, blown free of foreign material and inspected internally to ensure that oil or particulate
matter will not soil the hazard area or reduce the nozzle orifice area and affect the distribution of the extinguishing
agent.

The pipework must be pressure tested in accordance with the requirements of VdS 2381 or ISO 14520-1.

For a multiple cylinder system, make sure that the check valves are installed in the proper location as indicated in
the system drawings.

Make sure that the nozzles are installed in the correct locations and have the correct article numbers and orifice
sizes as indicated in the system drawings. The nozzles must be oriented such that an optimum extinguishing agent
distribution can be achieved. Check the nozzle orifices for any obstructions.

The nozzles, pipework must be installed such that they will not cause injury to personnel. The extinguishing agent
must not be discharged directly on any loose objects or shelves, cabinet tops or similar surfaces where loose objects
could be propelled by the discharge.

The manual/pneumatic release device must be clearly identified and properly installed where it is easily accessible.
The manual/pneumatic release device must be properly identified as to its purpose. Particular care should be taken
where manual/pneumatic release devices for more than one system are in close proximity and could be confused
and the wrong system actuated. In this case, manual/pneumatic release devices must be clearly identified as to
which hazard area they affect.

If a reserve quantity is required, make sure that it is according to VdS 2381 (refer to chapter 7.2.5).
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9.5

9.6

10

101

Necessary documents

After the installation is finished, the installer must submit to the end-user all technical documents giving sufficient
information to estimate the hazards and the effectiveness of the CLEANFIRE® System as follows:

¢ Name of the owner

® Location of the risk

* Drawings of the protected enclosures (minimum scale 1:100)

® Protected risk

® Type, arrangement, surface coverage, performance characteristics and possibly direction of the nozzles

® Pressure drop data for valves and fittings

® Calculation of the required Novec 1230 fluid storage quantity

® Hydraulic calculations including appropriate isometric drawings and length of pipes and pipe diameter (internal
diameter; alternatively, nominal width and wall thickness; as the case may be, the wall thickness may also be part of
the system approval; for individual projects these specifications will then be required only in the event of a deviation)

® |ocation and size of the storage room including filling pressure, ambient temperature

® Inspection and maintenance instructions

® Possible endangerment of the neighborhood or danger from the neighborhood

Approval and revision

The first inspection (approval) of the CLEANFIRE® System must be carried out by the VdS Inspection Office to check that
the installation is in accordance with the VdS Guidelines for fire extinguishing systems, VdS 2381.

Before the first inspection (approval) the installer must submit a certificate of installation to the VdS Inspection Office.

The CLEANFIRE® System must have been designed, installed and maintained in accordance with VdS guidelines by an
approved installer.

The CLEANFIRE® System must comprise only approved components.

Operation

The CLEANFIRE® System uses Novec 1230 fluid as extinguishing agent. The components of the
CLEANFIRE® system operate safely at temperatures from -20 °C to +50 °C, while the storage area of the pressure
cylinders must be kept within the temperature range from 0 °C to +35 °C.

The required quantity of Novec 1230 fluid is held in 25 bar or 50 bar pressure cylinders by valves. In case of fire, the
valves are actuated by release devices.

An electromagnetic release device is mounted on top of the master valve and is operated by an electrical signal from a
fire detection system in the protected enclosure. Additionally, a manual/pneumatic release device is mounted on top of the
electromagnetic release device, in order to provide additionally a manual actuation.

As soon as a fire is detected by the fire detection system a signal is sent to the electromagnetic release device of the
master valve. The electromagnetic release device then actuates the master valve. Alternatively, the system can be
manually actuated. Slave valves are connected to the master valve by pilot hoses. When the master valve opens,
pressure is built up in the pilot line and is passed on to the pneumatic release devices on the slave valves. Each
pneumatic release device then automatically opens the corresponding slave valve.

The extinguishing agent is released almost simultaneously from all cylinder/valve assemblies into the discharge hoses
and then into the manifold. The extinguishing agent from all the pressure cylinders is collected in the manifold and then
discharged across the pipework to the nozzles. The nozzles distribute the extinguishing agent into the hazard area.

As soon as the hazard area is flooded with extinguishing agent, the temperature in the flame zone decreases quickly and
combustion is no longer maintained.

Operating procedure

Both ISO 14520 and EN 15004 advise that CLEANFIRE® Systems may be used in the automatic mode in occupied areas
where the achieved concentration does not exceed the NOAEL of 10 %. The CLEANFIRE® System must however utilize
a time delay device before the Novec 1230 fluid is released.

Additional life safety systems are not part of the CLEANFIRE® System. They must be provided b

external companies.
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Automatic actuation:
For an automatic actuation the CLEANFIRE® System must be connected to a fire detection system. In case of fire the fire
detection system sends a signal to the CLEANFIRE® System and actuates the system automatically.

Manual actuation:

(1) Go to the appropriate master cylinder/valve assembly of the CLEANFIRE® System.
(2) Remove the safety pin from the manual/pneumatic release device.

(3) Press the hand lever of the manual/pneumatic release device down.

_ Everyone must evacuate the hazard area before the CLEANFIRE® System is actuated. Make sure
no one enters the hazard area.

10.2 Personnel safety
Novec 1230 fluid, when exposed to high temperatures, might decompose and create halogen acids, which are very toxic.
Personnel must be trained in how to behave in case of fire and how to evacuate the hazard area.

_ e Upon exposure to flames Novec 1230 fluid will decompose to form halogen acids. Their
NOTICE presence will be readily detected by a sharp, pungent odour before maximum hazardous
exposure levels are reached.

e The operator is responsible for the appropriate safety precautions and any measures to be

taken for the protection of life.
o Itis recommended to inform the local fire department that a fire suppression system with

Novec 1230 fluid as extinguishing agent has been installed.

10.3 CLEANFIRE® System 1 zone
Figure 10.3.1 shows a typical CLEANFIRE® System installed for the protection of one hazard area. The hazard area is a
server room with a subfloor. According to VdS 2381 the pressure cylinders are stored close to the protected area.

N

\J

W

TSt

Figure 10.3.1 Typical view of an CLEANFIRE® System for the protection of one hazard area
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11

1.1

1.2

1.3

Maintenance
NOTICE CEODEUX Extinguisher Valves Technology S.A. will not assume any liability for damages caused

by repairs, replacement, normal wear and tear or for damages occurring in the course of ongoing
maintenance work.

The maintenance is in accordance with 1ISO 22434.

General maintenance

The following maintenance procedures and intervals represent the minimum requirements for CLEANFIRE® Systems.
More frequent service intervals may be necessary if CLEANFIRE® Systems are installed in more severe service
applications. A regular and periodic maintenance program must be established and obeyed for the continuous operation
of all CLEANFIRE® Systems.

The following circumstances are the responsibility of those individuals that are responsible for the maintenance of an
CLEANFIRE® System:

o Repair or replacement due to normal wear or damage within the scope of routine maintenance work.

« Damage to parts whose fragility is a function of the construction of the product.

o Damage which is the result of modifications which are not covered by the procedures in this instruction manual
027650044.

« Damage resulting from the use of a non-approved part which has been supplied, manufactured or modified using
procedures which are not covered by this instruction manual 027650044.

Maintenance program

The following maintenance program must be obeyed for the continuous operation of the CLEANFIRE® System.

A maintenance log must be maintained for ready reference. Each maintenance must be performed by a qualified
inspector who is properly trained, either by the manufacturer or by an authorized person.

The maintenance log must include data of:

¢ Inspection date

¢ Inspection interval

¢ Name of inspector

¢ Inspection procedure performed

o Results of any inspection

Maintenance performed as a result of the inspection

¢ Any other event affecting the installation, e.g. fires, unintentional discharge, deactivation, malfunctioning

The operator must ensure:

® Conformity of the installation to VdS Guidelines always

® The efficient functioning of the installation at all times

® The verification, maintenance and testing of the installation in accordance with the installers’ instructions and VdS
Guidelines

The correction of any faults or deficiencies within the time limits defined by the authorities.

The CLEANFIRE® System must be inspected at least once a year by one of the authorities’
NOTICE [N y P yeardy

Maintenance intervals

NOTICE The maintenance intervals described in the following chapters must be strictly obeyed to ensure

the proper functioning of the CLEANFIRE® System. All maintenance intervals must refer to the
filling date of the pressure cylinders and not to the installation date.
The following inspection and maintenance procedures and intervals represent the minimum
requirements for the CLEANFIRE® System. These procedures do not preclude those required by
applicable standards and/or the Authority. More frequent service intervals may be necessary if
CLEANFIRE® Systems are installed in more severe environmental conditions.
A e If any changes are made to the CLEANFIRE® System or its components which could have an
CAUTION adverse influence on the effectiveness of the CLEANFIRE® System (characteristics of fire risk,
enclosure, ventilation etc.), the insurer (if applicable) must be informed and the CLEANFIRE®
System must be modified as appropriate. Any change or extension of the CLEANFIRE®
System must be performed by qualified personnel approved for the CLEANFIRE® System.
o After a discharge the CLEANFIRE® System must be controlled and commissioned by approved
and qualified personnel.
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11.3.1 Every day

Visual check

Pressure cylinder (1) Perform a visual control of the CLEANFIRE® System on all weekdays, if no
pressure gauge with pressure switch is used.

(2) Check if the pressure gauges on the pressure cylinders indicate approximately 25
bar or 50 bar at +20 °C ambient temperature.

NOTICE The maximum interruption of the daily maintenance due to
Sundays or public holidays must not exceed 3 days.

The table below gives the minimum values of pressure at certain temperatures.

25 bar CLEANFIRE® System 50 bar CLEANFIRE® System
Temperature Nominal pressure Minimum pressure at Nominal pressure Minimum pressure at

(°C) (bar) temperature (bar)? (bar) temperature (bar)?
0 22 20 45 40
5 23 21 46 42
10 24 21 47 43
15 24 22 49 44
20 25 23 50 45
25 26 23 51 46
30 26 24 52 47
35 27 24 53 48

' The data are obtained using tables 8 and 10 as well as figures 1 and 4 of ISO 14520-5:2016(E)
210 % less than the pressure cylinder pressure at temperature

11.3.2 Every week
In addition to the maintenance described in chapter 11.3.1, the following additional maintenance must be carried out
every week.
Visual check

Pressure cylinder (1) Perform a visual control of the CLEANFIRE® System if a pressure gauge with
pressure switch is used.

(2) Check if the pressure gauges on the pressure cylinders indicate approximately 25
bar or 50 bar at +20 °C ambient temperature. Refer to the table in chapter 11.4.

Storage quantity of (1) Check the storage quantity of extinguishing agent and nitrogen every week.
extinguishing agent and
nitrog 929 _ A pressure cylinder must be exchanged or refilled at loss
gen NOTICE o L
of more than 10 % of the extinguishing agent quantity in a

pressure cylinder.

Valves (1) Check the operating position of the valves.

Power supply (1) Check the control box and all electrical connections.

11.3.3 Every month
In addition to the maintenance described in chapters 11.3.1 and 11.3.2, the following additional maintenance must be
carried out every months.
Visual check

Nozzles (1) Check the nozzles for physical damage, deterioration, corrosion or contamination.
If any deterioration or corrosion is visible, replace the damaged nozzle. Replace all
corroded nozzles. Clean contaminated nozzles.

CLEANFIRE® System (1) Check all parts of the CLEANFIRE® System for physical damage, deterioration or
corrosion. If any deterioration or corrosion is visible, replace the damaged parts.
Replace all corroded parts.

Enclosure measurements (1) Make sure that the enclosure has no changes in size or volume.

Electrical devices (1) Check if the control box indicates an OK state.
(2) Check all electrical connections.
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11.3.4 Every three months
In addition to the maintenance described in chapters 11.3.1 to 11.3.3, the following additional maintenance must be
carried out every three months.
Visual check and replacement if necessary

Discharge hoses and pilot (1) Check the discharge hoses and the pilot hoses for damages, abrasion, cuts, kinks,
hoses corrosion and pollution (visual inspection).
(1) Replace a damaged, worn out or corroded hose immediately.

(2) Clean polluted hoses.
(3) Make sure that the hoses are securely fastened.

Bleed valve (1) Check the bleed valve for damages, abrasion, corrosion and pollution.
(1) Replace a damaged, worn out or corroded bleed valve immediately.

(2) Clean polluted bleed valves.

11.3.5 Every six months
In addition to the maintenance described in chapters 11.3.1 to 11.3.4, the following additional maintenance must be
carried out every sixth months.
Visual check and replacement if necessary

Burst disc (1) Check the burst disc of the valve for damage. If the burst disc is damaged, consult
CEODEUX Extinguisher Valves Technology S.A. for replacement.
Manual/pneumatic release (1) Check that the manual/pneumatic release device is not obstructed, especially the
device hand lever (visual inspection).
(1) Replace a damaged, worn out or corroded manual/pneumatic release device
immediately.
(2) Check if the manual/pneumatic release device is freely accessible.

(2) Check if the manual/pneumatic release device is secured by a safety pin.

Electromagnetic release (1) Check the electrical connections for wear and damage.
device (1) Replace a damaged, worn out or corroded electromagnetic release device
immediately.

(2) Make sure that the electromagnetic release device complies with the CLEANFIRE®
System drawings.

(3) Make sure that the power supply is sufficient to activate the electromagnetic release
device and other electrically operated accessories, e.g. alarm devices, forced-air
ventilation control devices.

A CAUTION To avoid an accidental discharge of the CLEANFIRE®
system, unscrew the electromagnetic release device from the
master valve for maintenance.
_ Cables must be secured to cable trays (solid construction
NOTICE elements) with cable strips or other suitable means according

to normal practice.

Pipework (1) Check the pipework, pipe supports and manifolds.
(1) Tighten loose parts.

(2) Clean the pipework, if necessary with water and a suitable detergent.

A CAUTION

Do not use corrosive cleaning solutions, high alkaline
cleaners or chlorine for cleaning, because they could cause
corrosion.

Visual check and replacement if necessary
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Nozzles

Storage room for
pressure cylinders

Protected enclosure

11.3.6 Every year

(1)

()

(1)
()

(1)

()

*
X, ROTAREX

Make sure, that the nozzle is not clogged, blocked by an obstruction or
mis-orientated.
(1) Use compressed air to clean clogged nozzles.

Remove dirt and dust from the nozzles.

A CAUTION

Do not interchange nozzles, since interchanging can
adversely affect the proper extinguishing agent distribution
and concentration within the protected enclosure.

Make sure that the access to the storage room is not obstructed.

Verify that the temperature in the storage room does not exceed the operating
temperature range for the CLEANFIRE® System from 0 °C to +35 °C.

Check the protected enclosure to determine whether boundary penetration or other
changes have occurred that could cause leakage and affect the distribution of
extinguishing agent. If this cannot be visually determined, repeat the integrity test of
the enclosure according to chapter 7.1.1.

Check the protected enclosure for changes in the volume of the enclosure and
changes in the type of hazard.

If the integrity test reveals increased leakage that would result
A WARNING g 9

in an inability to retain the extinguishing agent for the required

period or in case of changes in the volume of the enclosure or
type of hazard, the CLEANFIRE® System must be
re-designed with the VdS calculation software to ensure

that the required extinguishing agent concentration can be
achieved and maintained.

If there are changes in the volume of the enclosure and/or
changes in the type of hazard, the CLEANFIRE® System
must be re-designed with the VdS calculation software to
ensure that the required extinguishing agent concentration
can be achieved and maintained.

In addition to the maintenance described in chapters 11.3.1 to 11.3.5, the following additional maintenance must be

carried out every year.

Visual check and replacement if necessary and/or function test

Pressure gauge

(calibrated test gauge)
Electromagnetic release

device

027650044

(1) Compare the pressure gauge of the valve to a separate calibrated test gauge. The
test gauge must have an accuracy grade of 2A (0,5 percent of full scale).

(1) Perform a function test of the electromagnetic release device.
(1) Disassemble the electromagnetic release devices from all master valves.
(2) Actuate the electromagnetic release device. If the red marking on the actuation

pin is visible, the actuation was successful.

(3) Reset and reinstall the electromagnetic release device according to chapter

9.3.6 steps (8) to (9).
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11.3.7 Every 5 or 10 years (depending on local regulations)
In addition to the maintenance described in chapters 11.3.1 to 11.3.6, the following additional maintenance must be

carried out every 5 or 10 years.

Replacement if necessary and/or function test

Pressure cylinder

Discharge hoses and pilot
hoses

11.3.8 Every 10 years

According to regulations, pressure cylinders must not be refilled without retesting
(hydrostatic pressure test) if more than 5 years (or 10 years depending on the
regulations) have elapsed since the date of the first installation or of the last test and
inspection.

Pressure cylinders continuously in service without discharging must be given a complete
external visual inspection every 5 years or more frequently if required. All inspections
have to be performed by approved inspectors. The inspection must be in accordance
with TPD 2010/35/EU. In general, it must include a hydraulic test every 5 or 10 years.

Inspections results must be recorded on both of the following:
e Arecord tag permanently attached to each pressure cylinder.

e A suitable inspection report. A copy of the inspection report must be given to the
owner of the system or an authorized representative. These records must be
retained by the owner for the life of the CLEANFIRE® System.

If the external visual inspection indicates that a pressure cylinder has been damaged,
additional strength tests must be performed, or otherwise the pressure cylinder must be
replaced.

_ The transportation of filled pressure cylinders that have not been

NOTICE tested within 5 years (depending on local regulations) could be
illegal. National and local regulations must be observed before
transporting.

Discharge hoses and pilot hoses are wear parts and their deterioration will mainly
depend on environmental conditions. A specific replacement program must be set up in
accordance with the harshness of the conditions of use.

Replace all discharge hoses and pilot hoses every 5 years.

A Without any exception, all discharge hoses and pilot hoses must
CAUTION be replaced every 6 years from the date of production. The date of
production is indicated on the hoses.

In addition to the maintenance described in chapters 11.3.1 to 11.3.7, the CLEANFIRE® System must be subjected to
an extended inspection after 10 years of use.

Extended inspection
CLEANFIRE® System

11.4 Personnel training

The condition of the CLEANFIRE® System or components of it after a period of use of 10
years is largely dependent on the local operating conditions as well as on the handling of
the maintenance personnel.

All components of the CLEANFIRE® System must be checked mechanically and visually
for their perfect condition.

Depending on the condition of the entire CLEANFIRE® System or individual components
thereof, individual measures for the replacement and/or maintenance of components must
be agreed with Ceodeux Extinguisher Valves Technology S.A.

All qualified personnel who may be expected to inspect, test, maintain or operate the CLEANFIRE® System must be trained
and kept adequately trained in the functions they are expected to perform.
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12 Post discharge maintenance

12.1 General

This chapter contains post fire maintenance instructions for the CLEANFIRE® System. The information in this chapter is
only for qualified personnel and for filling stations certified by CEODEUX Extinguisher Valves Technology S.A.

The refilling of the pressure cylinders and re-installation works shall be done as soon as possible

A WARNING within 36 hours.

o After a discharge of the CLEANFIRE® System, the CLEANFIRE® System must be controlled
and commissioned by approved by qualified personnel. The handling of the pressure cylinders
and components must be accomplished in accordance with the instructions contained in this
instruction manual and applicable standards.

o Ifthe CLEANFIRE® System is not functional for more than 24 hours, this must be reported to
the insurer (if applicable) and the Authority. Other fire prevention measures must be carried out
immediately.

e A means of prompt evacuation of the extinguishing agent (natural or forced ventilation) must
be provided to remove the extinguishing agent after the CLEANFIRE® System has discharged
and the enclosure has been properly secured.

A CAUTION

12.2 Disassembly

A WARNING o Before disassembling the CLEANFIRE® System shut-down the power supply of the system.
e Pressure must be relieved from the CLEANFIRE® System before disassembling. Pressurized
pressure cylinders are extremely hazardous. The valve can produce high discharge thrusts if
not handled properly.
Handle all dismantled components carefully to avoid damage.
A cAuUTION P Y g

The following steps must be repeated until all pressure cylinders are ready for transportation:
(1) Disconnect all wiring from the electromagnetic release device.
(2) Unscrew the discharge hoses from the valve.

(3) Unscrew the pilot hoses from the release devices (either the manual/pneumatic or the pneumatic release device)
and the pilot port on the master valve.

(4) Unscrew the manual/pneumatic release device from the electromagnetic release device of the master valve.
(5) Unscrew the electromagnetic release device of the master valve.

(6) Unscrew the pneumatic releases device of the slave valves.

(7) Unscrew the pressure gauges from the port for optional parts of the valves.

(8) Screw an sealing cap on the outlet connection (A) of each valve.

(9) Screw a safety/shipping cap on each pressure cylinder.

o Always fit the safety/shipping cap on the pressure cylinder before moving the pressure
cylinder.

e Do not grab the safety/shipping cap or protection cap to move or lift the pressure cylinder.

A WARNING

(10) Unfasten the clamps for cylinder: remove the screw, the nut and the washer from the middle of the clamp for cylinder
and keep them in a safe place.

(11) Take the pressure cylinder out of the clamps for cylinder.
(12) Put the pressure cylinder on a cylinder carrier and fix it securely.
(13) Move the pressure cylinder to a transportation vehicle and fasten it securely.

A WARNING

e Pressure cylinders must be transported properly secured. Pressure cylinders must not be
rolled, dragged or slid, nor allowed to be slid from tailgates of vehicles. Pressure cylinders
next to the driver’s cabin must be parallel with vehicle axles or standing up.

e Pressure cylinders must not be dropped or permitted to strike against other surfaces or
each other.
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12.3 Refilling of an empty pressure cylinder
Refilling of an empty pressure cylinder must be done only by authorized specialists.

12.3.1 Reassembly

(1) Reassemble pressure cylinder for single pressure cylinder assembly or for multiple pressure cylinder assembly
according to the assembly instructions in chapter 9.3.6 t0 9.3.7.

Reset the electromagnetic release device with the reset tool for electromagnetic release
NOTICE J J

device before mounting it on the M42 x 1,5 actuator connector on the valve head of the
master valve without integrated electromagnetic actuator.

13 Operating conditions

To ensure proper function of the CLEANFIRE® System throughout the complete operating life, the following normal
operating conditions must be fulfilled:

e The product is only used in environments with a relative humidity of 20 % - 80 %.

e« The product is only used within the prescribed temperature range according to chapter 10.

e The product is only used in non-corrosive environments and non-aggressive atmospheres.

e The product is not exposed to any vibrational load and vibration stresses.

e The general maintenance instructions according to chapter 11.1 are strictly observed.

If one or more of the requirements of normal operating conditions are not met, adjusted extended inspection and
maintenance intervals have to be defined with CEODEUX Extinguisher Valves Technology S.A.

14 Disposal and recycling

The customer is responsible for the proper and environmentally compatible disposal of all waste arising in connection with
the product.

At the end of its life, the product must be properly disposed of according to national recycling regulations.

15 Malfunctioning
Malfunctioning of the CLEANFIRE® System can be caused by dirt or dust. Therefore, it is absolutely essential that only
clean pressure cylinders and valves are used and that the extinguishing agent is free of contamination.

Malfunctions of the valve can be caused by contaminations which enter the valve from the pressure cylinder when
actuated. It is therefore imperative to ensure that only clean pressure cylinders are used and that the extinguishing agent
is not contaminated.

Contaminations and foreign bodies in the M42 x 1,5 actuator connector on the valve head can cause malfunctions. Make
sure that the M42 x 1,5 actuator connector is clean before installing a release device.

Further possible malfunctions:

Type of malfunction Possible cause Remedy
Leakage at the outlet connection | The valve seat is soiled or damaged. |Clean the valve using compressed air.
(A) of the valve while filling If the malfunction persists, contact your

distribution partner.
Leakage at the outlet connection | The valve seat is soiled or damaged. |Clean the valve using compressed air.

(A) of the valve after the sealing If the malfunction persists, contact your
cap was attached distribution partner.

Leakage at the inlet connection (C) The thread is soiled or damaged. Clean the thread using compressed air.
of the valve If the malfunction persists, contact your

distribution partner.
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16 Guarantee and warranty
For guarantee and warranty refer to our general terms and conditions.
This instruction manual is an integral part of the sales contract and is subject to our general terms and conditions.

17 Revision history PG.G.04.004

Index Modification Modification Date Checked /
number approved by

- B01940 Initial version 2019/03/18 K. Teppo
a B01941 General revision 2019/04/01 K. Teppo
b B01947 Article numbers components revised 2019/04/16 K. Teppo
c B19055 Article numbers components revised 2019/07/02 K. Teppo
d B21043 General revision 2021/04/23 ' S. Dietz

e B22015 Update chapters 6.1, 6.6, 6.7, 6.15 and 18.1 2022/02/03 |S. Dietz
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18 Appendix
18.1 Material safety data sheet 3M™ Novec™ 1230 Fire Protection Fluid + Nitrogen
Material Safety Data Sheet

3M™ Novec™ 1230 Fire Protection Fluid + Nitrogen

Issue Date: 2013/01/16
Last revised date: 2022/02/02
Revision: b

SECTION 1: IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING

1.1 Product identifier:
Product name: 3M™ Novec™ 1230 Fire Protection Fluid [FK-5-1-12]

Product manufacturer: 3M
Electronics Materials Solutions Division
3M Center, St. Paul, MN 55144-1000, USA

Product identification numbers: 98-0212-3203-2, 98-0212-3217-2, 98-0212-3414-5
Trade name: 3M™ Novec™ 1230 Fire Protection Fluid + Nitrogen
Other name: FK-5-1-12 + Nitrogen
Additional identification:
e Chemical name: 1,1,1,2,2,4,5,5,5-Nonafluoro-4-(trifluoromethyl)-3-pentanone + Nitrogen
e Chemical formula: CF;CF,C(O)CF(CF3;),+ N,
¢ Index number: -
e« CAS number: 756-13-8 for 3AM™ Novec™ 1230 Fire Protection Fluid
7727-37-9 for Nitrogen
« EC number: 436-710-6 for BM™ Novec™ 1230 Fire Protection Fluid
231-783-9 for Nitrogen
« REACH registration number: 01-0000018239-65-0001 for 3BM™ Novec™ 1230 Fire Protection Fluid.

Nitrogen is listed in Annex IV/V of Regulation (EC) No 1907/2006 (REACH),
and exempted from registration.
1.2 Relevant identified uses of the substance or mixture and uses advised against:

Identified uses: Streaming and flooding fire protection.
Uses advised against: Consumer use.
1.3 Details of the supplier of the material safety data sheet:
Supplier: CEODEUX Extinguisher Valves Technology S.A.

24, rue de Diekirch
L-7440 Lintgen

Luxembourg
E-mail: firetec@rotarex.com
Telephone: +352 32 78 32-1
Emergency phone: +352 32 78 32-1

SECTION 2: HAZARD IDENTIFICATION

2.1 Classification of the substance or mixture:
Classification according to Regulation (EC) NO 1272/2008 as amended.

Physical hazards: H412: Harmful to aquatic life with long-lasting effects.
H280: Contains gas under pressure: may explode if heated.

2.2 Label elements:

- Signal words: Warning.

« Hazard statement(s): H412: Harmful to aquatic life with long-lasting effects.
H280: Contains gas under pressure: may explode if heated.
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Precautionary statements:
*  Prevention:

« Response:

+  Storage:

e Disposal:
Supplemental label information:

2.3 Other hazards:

None.

None.

P403: store in a well-ventilated place.

P410: protect from sunlight

P501: Dispose of contents/container in accordance with local regulation.
None.

Misuse or intentional inhalation abuse may lead to death without warning.
Vapors are heavier than air and can cause suffocation by reducing oxygen
available for breathing.

Rapid evaporation of the liquid may cause frostbite.

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENTS

3.1 Substances:

Chemical name:

Index number:

CAS number:

EC number:

REACH registration number:
% by WT:

Trade name:

Chemical name:

Index number:

CAS number:

EC number:

REACH registration number:

Purity:

Trade name:

1,1,1,2,2,4,5,5,5-Nonafluoro-4-(trifluoromethyl)-3-pentanone
756-13-8

436-710-6

01-0000018239-65-0001

>99.5

3M™ Novec™ 1230 Fire Protection Fluid

Nitrogen

7727-37-9

231-783-9

Listed in Annex IV/V of Regulation (EC) No 1907/2006 (REACH), exempted
from registration.

100%

The purity of the substance in this section is used for classification only,
and does not represent the actual purity of the substance as supplied, for
which other documentation should be consulted.

SECTION 4: FIRST AID MEASURES

General:

4.1 Description of first aid measures:

Inhalation:

Eye contact:

Skin contact:

Ingestion:

In high concentrations may cause asphyxiation. Symptoms may include
loss of mobility/consciousness. Victim may not be aware of asphyxiation.
Remove victim to uncontaminated area wearing self-contained breathing
apparatus. Keep victim warm and rested. Call a doctor. Apply artificial
respiration if breathing stopped.

Remove person to fresh air. If you are concerned, get medical advice.

Rinse the eye with water immediately. Remove contact lenses, if present
and easy to do. Continue rinsing. Flush thoroughly with water for at least
15 minutes. Get immediate medical assistance. If medical assistance is not
immediately available, flush an additional 15 minutes.

Wash with soap and water. If signs/symptoms develop, get medical
attention.

Rinse mouth. If you feel unwell, get medical attention

027650044
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4.2 Most important symptoms and effects, both acute and delayed:

Refer to section 11.1. Information on toxicological effects.

4.3 Indication of any immediate medical attention and special treatment required:

Hazards:
Treatment:

Not applicable.
Not applicable.

SECTION 5: FIREFIGHTING MEASURES

General fire hazards:

5.1 Extinguishing media:
Suitable extinguishing media:

Unsuitable extinguishing media:

5.2 Special hazards arising from the
substance or mixture:

Hazardous combustion products:

5.3 Advice for firefighters:
Special firefighting procedures:

Special protective equipment for
firefighters:
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Heat may cause the containers to explode.

Material will not burn. In case of fire in the surroundings: use appropriate
extinguishing agent.
None.

Exposure to extreme heat can give rise to thermal decomposition.

Substance Condition

Carbon monoxide During combustion

Carbon dioxide During combustion

Toxic vapor/gas During combustion

When fire fighting conditions are severe and total thermal decomposition
of the product is possible, wear full protective clothing, including

helmet, self-contained open circuit compressed air breathing apparatus
with full face mask, bunker coat and pants, bands around arms, waist and
legs and protective covering for exposed areas of the head.

In case of fire: stop leak if safe to do so. Continue water spray from
protected position until container stays cool. Use extinguishants to contain
the fire. Isolate the source of the fire or let it burn out.

Firefighters must use standard protective equipment including flame
retardant coat, helmet with face shield, gloves, rubber boots, and in
enclosed spaces, SCBA. Guidelines:

o EN 469 Protective clothing for firefighters. Performance requirements
for protective clothing for firefighting.

EN 15090 Footwear for firefighters.

EN 659 Protective gloves for firefighters.

EN 443 Helmets for fire fighting in buildings and other structures.

EN 137 Respiratory protective devices - self-contained open circuit
compressed air breathing apparatus with full face mask - requirements,
testing, marking.
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SECTION 6: ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective Evacuate area. Ventilate the area with fresh air. For large spill, or spills in

equipment and emergency procedures: confined spaces, provide mechanical ventilation to disperse or exhaust
vapors, in accordance with good industrial hygiene practice. Refer to other
sections of this MSDS for information regarding physical and health
hazards, respiratory protection, ventilation, and personal protective
equipment.
Prevent from entering sewers, basements and workpits, or any place where
its accumulation can be dangerous. Wear self-contained breathing appara-
tus when entering area unless atmosphere is proved to be safe.
EN 137 Respiratory protective devices - Self-contained open circuit
compressed air breathing apparatus with full face mask - requirements,
testing, marking.

6.2 Environmental precautions: Avoid release to the environment. For larger spills, cover drains and
build dikes to prevent entry into sewer systems or bodies of water.
Prevent further leakage or spillage if safe to do so.

6.3 Methods and material for containment and Contain spill. Working from around the edges of the spill inward, cover
cleaning up: with bentonite, vermiculite, or commercially available inorganic absorbent

material. Mix in sufficient absorbent until it appears dry. Remember, adding
an absorbent material does not remove a physical, health, or environmental
hazard. Collect as much of the spilled material as possible. Place in a
closed container approved for transportation by appropriate authorities.
Seal the container. Dispose of collected material as soon as possible.
Provide adequate ventilation.

6.4 Reference to other sections: Refer to sections 8 and 13.
SECTION 7: HANDLING AND STORAGE
7.1 Precautions for safe handling: Avoid contact with skin and eyes. Do not drink, eat or smoke during use.

Wear suitable personal protection equipment. Wash thoroughly after
handling. Avoid release to the environment.

No specific fire protection measures necessary, product is not flammable.
Only experienced and properly instructed persons should handle this
product. Use only properly specified equipment which is suitable for this
product. Refer to supplier's handling instructions. The substance must be
handled in accordance with good industrial hygiene and safety procedures.
Do not remove or deface labels provided by the supplier for the
identification of the container contents. Protect containers from physical
damage; do not drag, roll, slide or drop. When moving containers, even

for short distances, use appropriate equipment eg. trolley, hand truck, fork
truck etc.

Secure cylinders in an upright position at all times, close all valves when
not in use. Provide adequate ventilation. Do not allow backfeed into the
container. Avoid suckback of water, acid and alkalis. Never use direct flame
or electrical heating devices to raise the pressure of a container. Leave
valve protection caps in place until the container has been secured against
either a wall or bench or placed in a container stand and is ready for use.
Damaged valves should be reported immediately to the supplier Close
container valve after each use and when empty, even if still connected to
equipment. Never attempt to repair or modify container valves or safety
relief devices. Replace valve outlet caps or plugs and container caps where
supplied as soon as container is disconnected from equipment. Keep
container valve outlets clean and free from contaminates particularly oil and
water. If user experiences any difficulty operating container valve
discontinue use and contact supplier. Never attempt to transfer gases from
one container to another. Container valve guards or caps should be in
place.
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Protect from sunlight.

Store in a well-ventilated-place.

Store at temperatures not exceeding +38 °C/+100 °F.

Store away from strong bases.

Store away from other materials.

Store away from amines.

Observe all regulations and local requirements regarding storage of
containers. Store in accordance with local/regional/national/international
regulations.

Containers should not be stored in conditions likely to encourage corrosion.
Stored containers should be periodically checked for general conditions
and leakage. Container valve guards or caps should be in place. Store
containers in location free from fire risk and away from sources of heat and
ignition. Keep away from combustible material.

Refer also to section 8.

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1 Control parameters:
Occupational exposure limits:

* Ingredient:
e CAS number:

* % by WT:
« Agency:
e Limit type:

« Additional comments:

If a component is disclosed in section 3 but does not appear in the table
below, an occupational exposure limit is not available for the component.

1,1,1,2,2,4,5,5,5-Nonafluoro-4-(trifluoromethyl)-3-pentanone
756-13-8 for 3AM™ Novec™ 1230 Fire Protection Fluid
>99.5

Manufacturer determined

TWA: 150ppm (1940 mg/m?3)

MAK according to DFG : "MAK and BAT values list" of the German
Research Foundation

E = measured as inhalable fraction

A = measured as alveolar fraction

UF = exceedance factor

Categories for "Peak Limitation™:

Category I: substances for which the local effect is borderline or respiratory
sensitizing;

Category Il: resorptive substances

TRGS 900 : TRGS 900 : TRGS 900 "Workplace limits E / A/ UF /
categories for short-term values: see above

MW = instantaneous value

Remark Y: a risk of foetal damage need not exist if the occupational
exposure limit and the biological limit value (BGW) are observed

to be feared.

Note Z: a risk of foetal damage cannot be excluded even if the AGW and
BGW are observed

MAK = maximum workplace concentration

AGW = workplace limit value

KZW: Short time limit value

CEIL: Ceiling - maximum value that must not be exceeded at any time
during work.

ACGIH: American Conference of Governmental Industrial Hygienists
AIHA: American Industrial Hygiene Association

CMRG: Chemical Manufacturer’'s Recommended Guidelines

OSHA: United States Department of Labor - Occupational Safety and
Health Administration

TWA: Time-Weighted-Average

STEL: Short Term Exposure Limit

CEIL: Ceiling - maximum value that must not be exceeded at any time
during work.

Page 72 of 88 CEODEUX Extinguisher Valves Technology S.A. 027650044





Instruction manual
CLEANFIRE® System

027650044

Biological exposure limits:

DNEL (derived no-effect level):

X ROTAREX
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There are no biological limit values for the components mentioned in

section 3.

DNEL information from researches, communicated without commitment.
¢ User: Inhalation, long-term exposure (24 hours), systemic effects -

DNEL 580 mg/m?

e User: Oral, long-term exposure (24 hours), systemic effects - DNEL 74

mg/kg bw/d

e Employee: Dermal, long-term exposure (8 hours), systemic effects -

DNEL 147 mg/kg bw/d

o Employee: Inhalation, long-term exposure (8 hours), systemic effects -

DNEL 780 mg/m3

o Employee: Inhalation, short-term exposure, systemic effects - 1 286

130 mg/m3

PNEC (predicted no effect concentration):

Compartment Decompositioin product CAS number ‘ PNEC
Air Hydrogen fluoride 7664-39-3 0,0002 mg/m?
Arable land Hydrogen fluoride 7664-39-3 12,43 mg/kg
Arable land Pentafluoropropanoic acid 422-64-0 0,006893 mg/kg
Arable land Trifluoroacetic acid 76-05-1 0,0113 mg/kg
Fresh water Hydrogen fluoride 7664-39-3 0,9 mgl/l
Fresh water Pentafluoropropanoic acid 422-64-0 0,0085 mg/I
Fresh water Trifluoroacetic acid 76-05-1 0,0077 mg/l
Fresh water sediments Hydrogen fluoride 7664-39-3 4,692 mgl/l
Fresh water sediments Pentafluoropropanoic acid 422-64-0 0,03082 mg/kg
Fresh water sediments Trifluoroacetic acid 76-05-1 0,0276 mg/kg
Green areas Hydrogen fluoride 7664-39-3 12,43 mg/kg
Green areas Pentafluoropropanoic acid 422-64-0 0,006893 mg’kg
Green areas Trifluoroacetic acid 76-05-1 0,0113 mg/kg
Seawater Hydrogen fluoride 7664-39-3 0,9 mg/l
Seawater Pentafluoropropanoic acid 422-64-0 0,0085 mg/I
Seawater Trifluoroacetic acid 76-05-1 0,0077 mg/l
Seawater sediments Hydrogen fluoride 7664-39-3 4,692 mgl/l
Seawater sediments Pentafluoropropanoic acid 422-64-0 0,03082 mg/kg
Seawater sediments Trifluoroacetic acid 76-05-1 0,0276 mg/kg
Wastewater treatment plant Hydrogen fluoride 7664-39-3 51 mgl/l
Wastewater treatment plant Pentafluoropropanoic acid 422-64-0 1.000 mg/l
Wastewater treatment plant Trifluoroacetic acid 76-05-1 1 mgl/l

Recommended monitoring procedures: Suitable analytical methods are e.g. in the compilation "Recommended
analytical methods for workplace measurements" of the German Federal Institute for Occupational Safety and Health
(BAUA) or in the workbook "Measurement of hazardous substances" of the Institute for Occupational Safety and Health

of the German Legal

Accident insurance (IFA) included. Furthermore, the online database "GESTIS-Analysis Procedures for Chemical Sub-
stances" of the Institute for Occupational Safety and Health (IFA) contains recognized measurement procedures for

numerous substances. Especially for organic compounds the methods of the National Institute for Occupational Safety
and Health (NIOSH, USA) are often used.

CEODEUX Extinguisher Valves Technology S.A.
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g controls:
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Provide appropriate local exhaust when product is heated.

For those situations where the material might be exposed to extreme
overheating due to misuse or equipment failure, use with appropriate local
exhaust ventilation sufficient to maintain levels of thermal decomposition
products below their exposure guidelines.

Use general dilution ventilation and/or local exhaust ventilation to control
airborne exposures to below relevant Exposure Limits and/or control dust/
fume/gas/mist/ vapors/spray.

If ventilation is not adequate, use respiratory protection equipment.

Individual protection measures, such as personal protective equipment:

« General information:

- Eyelface protection:

Skin protection:
 Hand protection:

* Body protection:
e Other:

Respiratory protection:

Thermal hazards:
Hygiene measures:

Environmental exposure controls:

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

9.1 Information on basic physical and chemical properties:

Arisk assessment should be conducted and documented in each work
area to assess the risks related to the use of the product and to select the
PPE that matches the relevant risk. The following recommendations should
be considered. Keep self-contained breathing apparatus readily available
for emergency use. Personal protective equipment for the body should be
selected based on the task being performed and the risks involved.

Wear eye protection to EN 166 when using gases. Guideline: EN 166
Personal Eye Protection.

Wear working gloves while handling containers.
Guideline: EN 388 Protective gloves against mechanical risks.

No special precautions.

Wear safety shoes while handling containers.
Guideline: ISO 20345 Personal protective equipment - Safety footwear.

Use a self-contained open circuit compressed air breathing apparatus

if there is a potential for overexposure from an uncontrolled release,
exposure levels are not known, or under any other circumstances where
air-purifying respirators may not provide adequate protection. If thermal
degradation products are expected, use a self-contained open circuit
compressed air breathing apparatus with full face mask.

No precautionary measures are necessary.

Specific risk management measures are not required beyond good
industrial hygiene and safety procedures. Do not eat, drink or smoke when
using the product.

For waste disposal, see section 13 of the MSDS.

Appearance

* Physical state: Liquid

« Form: Liquid

« Color: Clear colorless liquid
Odor Low odor

Odor threshold No data available.

pH Not applicable.
Melting point -108 °C

Boiling point +49 °C [at 760 mmHg]
Flash point No flash point.

Evaporation rate

> 1 [Ref Std: BUOAC=1]

Flammability (solid, gas)

Not applicable.

Flammable limit (LEL)

None detected.
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Flammable limits (UEL)

None detected.

Vapor pressure

40,4 kPA (at +25 °C)

Vapor density (air = 1) 11,6

Density 1,6 g/ml
Specific gravity (water = 1) 1,6 (at +20 °C)
Solubility in water None.

Solubility in non-water

No data available.

Partition coefficient: n-octanol/water

No data available.

Autoignition temperature

Not applicable.

Decomposition temperature

No data available.

Viscosity

0.6 centipoise (at +25 °C)

Molecular weight

No data available.

Volatile organic compounds

1600 g/l (Test Method: calculated SCAQMD rule 443.1)

Percent volatile

100 %

VOC less H,O and exempt solvents

1600 g/l (Test Method: calculated SCAQMD rule 443.1)

9.2 Other information:

None.

SECTION 10: STABILITY AND REACTIVITY

10.1 Reactivity:

10.2 Chemical stability:

10.3 Possibility of hazardous reactions:
10.4 Conditions to avoid:

10.5 Incompatible materials:

10.6 Hazardous decomposition products:

This material may be reactive with certain agents under certain
conditions - see the remaining headings in this section.

Stable under normal conditions.
Hazardous polymerization will not occur.
Light.

Strong bases - Amines - Alcohols

Substance: Hydrogen Fluoride
Condition: At Elevated Temperatures - extreme conditions of heat

Refer to section 5.2 for hazardous decomposition products during
combustion.

If the product is exposed to extreme condition of heat from misuse or
equipment failure, toxic decomposition products that include hydrogen
fluoride and perfluoroisobutylene can occur. Extreme heat arising from
situations such as misuse or equipment failure can generate hydrogen
fluoride as a decomposition product.

SECTION 11: TOXICOLOGICAL INFORMATION

General information:

11.1 Information on toxicological effects:

Inhalation:

Skin contact:

027650044
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The information below may not be consistent with the material
classification in section 2 if specific ingredient classifications are mandated
by a competent authority.

In addition, toxicological data on ingredients may not be reflected in the
material classification and/or the signs and symptoms of exposure,
because an ingredient may be present below the threshold for labelling,
an ingredient may not be available for exposure, or the data may not be
relevant to the material as a whole.

Based on test data and/or information on the components, this material
may produce the following health effects:

Vapors from heated material may cause irritation of the respiratory
system. Signs/symptoms may include cough, sneezing, nasal discharge,
headache, hoarseness, and nose and throat pain.

Contact with the skin during product use is not expected to result in
significant irritation.
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Eye contact: Vapors from heated material may cause eye irritation. Signs/symptoms
may include redness, swelling, pain, tearing, and blurred or hazy vision.
Ingestion: No known health effects.
Toxicological data: If a component is disclosed in section 3 but does not appear in a table

below, either no data are available for that endpoint or the data are not
sufficient for classification.

SECTION 12: ECOLOGICAL INFORMATION

The following information may differ from the classification of the product in Section 2 and/or from the classification
of individual ingredients in Section 3 as determined by the responsible European Authority. The information in
Section 12 is based on the UN GHS calculation rules and classifications derived from 3M assessments.

12.1 Toxicity:

Acute toxicity product:

Organism Species Exposure Endpoint Test result
duration
1,1,1,2,2,4,5,5,5- Water flea experimental 48 hours EC(50) >1.080 mg/I
Nonafluoro-4-(trifluoromethyl)- (Daphnia)
3-pentanone
1,1,1,2,2,4,5,5,5- Green Algae experimental 96 hours LC(50) 10,6 mg/l

Nonafluoro-4-(trifluoromethyl)-
3-pentanone

1,1,1,2,2,4,5,5,5- Minnow experimental 96 hours LC(50) >1.070 mg/l
Nonafluoro-4-(trifluoromethyl)-  (Pimephales
3-pentanone promelas)
1,1,1,2,2,4,5,5,5- Green Alga experimental 96 hours NOEC 3,71 mgl/l
Nonafluoro-4-(trifluoromethyl)- (concentration
3-pentanone without

observed effect)

12.2 Persistence and degradability product:

Name Test method Measured Exposure Test result Test method
variable duration
1,1,1,2,2,4,5,5,5- Experimental Photolytic 7,3 days (t 1/2) Other test methods
Nonafluoro-4-(trifluoromethyl)- Photolysis half-life
3-pentanone
1,1,1,2,2,4,5,5,5- Experimental. CO, 28 days 3 (Wt%) OECD 301B modified
Nonafluoro-4-(trifluoromethyl)- Biodegradable in development storm test or CO,
3-pentanone water. - Aerobic test development test
1,1,1,2,2,4,5,5,5- Experimental Hydrolytic <2,5 minutes Other test methods
Nonafluoro-4-(trifluoromethyl)- Hydrolysis half-life (t1/2)

3-pentanone

12.3 Bioaccumulative potential product:

Name Test method Measured Exposure Test result Test method
variable duration
1,1,1,2,2,4,5,5,5- Experimental Bioaccumula- 28 days <4.8 OECD 305 - Bioac-
Nonafluoro-4-(trifluoromethyl)- BCF-Carp tion factor cumulation in Fish:
3-pentanone Aqueous and Dietary
Exposure
12.4 Mobility in soil product: This product is highly insoluble in water and volatile components.
12.5 Results of PBT and vPvB assessment Not classified as PBT or vPvB.
product:
12.6 Other adverse effects: Ozone depletion potential: 0
Water hazard class: WGK 1 slightly hazardous to water
Global warming potential: Global warming potential: No data available.
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SECTION 13: DISPOSAL CONSIDERATIONS

13.1 Waste treatment methods:

General information: Do not discharge into any place where its accumulation could be
dangerous. Vent to atmosphere in a well ventilated place.
Disposal methods: Dispose of contents/ container in accordance with the local/regional/

national/international regulations.

Dispose of waste product in a permitted industrial waste facility. As a
disposal alternative, incinerate in a permitted waste incineration facility.
Proper destruction may require the use of additional fuel during incineration
processes. Combustion products will include HF. Facility must be capable
of handling halogenated materials. Empty containers used

for transporting and handling hazardous chemicals (chemical substances/
mixtures/preparations classified as Hazardous as per applicable
regulations) shall be considered, stored, treated and disposed of

as hazardous wastes unless otherwise defined by applicable waste
regulations. Consult with the respective regulating authorities to determine
the suitable disposal facilities.

Refer to the EIGA code of practice (Doc.30 "Disposal of Gases",
downloadable at http://www.eiga.org) for more guidance on suitable
disposal methods. Dispose of container via supplier only. Discharge,
treatment, or disposal may be subject to national, state, or local laws.

European waste codes container: 070103: Halogenated organic solvents, washing solutions and mother
liquors.
16 05 05: Gases in pressure containers other than those mentioned in 16
05 04.
SECTION 14: TRANSPORT INFORMATION
ADR/RID
14.1 UN Number: UN 3500
14.2 UN proper shipping name: CHEMICAL UNDER PRESSURE N.O.S.

Heptafluoroisopropyl pentafluoroethyl ketone superpressurized with N,
14.3 Transport hazard class(es):

Class: 2
Label(s): 2.2
14.4 Packing group: -
14.5 Environmental hazards: Not applicable.

14.6 Special precautions for user: -

IMDG
14.1 UN Number: UN 3500
14.2 UN proper shipping name: CHEMICAL UNDER PRESSURE N.O.S.

Heptafluoroisopropyl pentafluoroethyl ketone superpressurized with N,
14.3 Transport hazard class(es):

Class: 2.2
Label(s): 2.2
EmS number: F-C, S-V
14.4 Packing group: -
14.5 Environmental hazards: Not applicable.

14.6 Special precautions for user: -
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IATA
14.1 UN Number:
14.2 UN proper shipping name:

14.3 Transport hazard class(es):
Class:
Label(s):

14.4 Packing group:

14.5 Environmental hazards:

14.6 Special precautions for user:
Other information:
+ Passenger and cargo aircraft:
« Cargo aircraft only:

14.7 Transport in bulk according to
Annex Il of MARPOL and the IBC Code:

Additional identification:
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UN 3500

CHEMICAL UNDER PRESSURE N.O.S.
Heptafluoroisopropyl pentafluoroethyl ketone superpressurized with N,

2.2
22

Not applicable.

Allowed.
Allowed.

Not applicable.

Avoid transport on vehicles where the load space is not separated from
the driver's compartment. Ensure vehicle driver is aware of the potential
hazards of the load and knows what to do in the event of an accident or an
emergency. Before transporting product containers ensure that they are
firmly secured. Ensure that the container valve is closed and not leaking.
Container valve guards or caps should be in place. Ensure adequate air
ventilation.

SECTION 15: REGULATORY INFORMATION

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture:

EU regulations:

National regulations:

15.2 Chemical safety assessment:

Regulation (EC) No 1907/2006

EPCRA 311/312 Hazard Classifications: Physical and health hazards are
not applicable.

This MSDS has been prepared to meet the U.S. OSHA Hazard
Communication Standard, 29 CFR 1910.1200.

The components of this product are in compliance with the new substance
notification requirements of CEPA.

The components of this material are in compliance with the China
"Measures on Environmental Management of New Chemical Substance”.
Certain restrictions may apply.

The components of this material are in compliance with the provisions of
the Korean Toxic Chemical Control Law. Certain restrictions may apply. .
The components of this material are in compliance with the provisions of
Japan Chemical Substance Control Law. Certain restrictions may apply.
The components of this material are in compliance with the provisions of
Philippines RA 6969 requirements. Certain restrictions may apply.

The components of this product are in compliance with the chemical
notification requirements of TSCA. All required components of this product
are listed on the active portion of the TSCA Inventory.

A chemical safety assessment has been carried out for this product
according to the amended Regulation (EC) No 1907/2006.
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SECTION 16: OTHER INFORMATION

Revision information:

Key literature references and sources for
data:

Other information:

027650044

Not relevant.

Various sources of data have been used in the compilation of this MSDS,

they include but are not exclusive to:

e Agency for Toxic Substances and Diseases Registry (ATSDR) (http://
www.atsdr.cdc.gov/).

o European Chemical Agency: Guidance on the Compilation of Safety
Data Sheets.

e European Chemical Agency: Information on Registered Substances
http://apps.echa.europa.eu/registered/registered-sub.aspx#search

e European Industrial Gases Association (EIGA) Doc. 169 Classification
and Labelling guide.

e International Programme on Chemical Safety (http://www.inchem.org/)

e ISO 10156: 2010 Gases and gas mixtures - Determination of fire
potential and oxidizing ability for the selection of cylinder valve outlets

o Matheson Gas Data Book, 7th Edition.

o National Institute for Standards and Technology (NIST) Standard
Reference Database Number 69.

e The ESIS (European chemical Substances 5 Information System)
platform of the former European Chemicals Bureau (ECB) ESIS (http:/
ecb.jrc.ec.europa.eu/esis/).

e The European Chemical Industry Council (CEFIC) ERICards.

o United States of America’s National Library of Medicine’s toxicology
data network TOXNET (http://toxnet.nim.nih.gov/index.html)

e Threshold Limit Values (TLV) from the American Conference of
Governmental Industrial Hygienists (ACGIH).

e Substance specific information from suppliers.

o Details given in this document are believed to be correct at the time of
publication.

Before using this product in any new process or experiment, a thorough
material compatibility and safety study should be carried out. Ensure
adequate air ventilation.

Ensure all national/local regulations are observed. Whilst proper care has
been taken in the preparation of this document, no liability for injury or
damage resulting from its use can be accepted.

NFPA Hazard Classification

Health: 3

Flammability: 1

Instability: 1

Special Hazards: None

National Fire Protection Association (NFPA) hazard ratings are designed
for use by emergency response personnel to address the hazards that are
presented by short-term, acute exposure to a material under conditions of
fire, spill, or similar emergencies. Hazard ratings are primarily based on the
inherent physical and toxic properties of the material but also include

the toxic properties of combustion or decomposition products that are
known to be generated in significant quantities. The NFPA Health code

of 3 is due to emergency situations where the material may thermally
decompose and release Hydrogen Fluoride. During normal use conditions,
please reference Section 2 and Section 11 of the MSDS for additional
health hazard information.
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HMIS Hazard Classification

Health: 1

Flammability: 1

Physical Hazard: 1

Personal Protection: Refer to section 6.

Hazardous Material Identification System (HMIS® V) hazard ratings are
designed to inform employees of chemical hazards in the workplace. These
ratings are based on the inherent properties of the material under expected
conditions of normal use and are not intended for use in emergency
situations. HMIS® |V ratings are to be used with a fully implemented

HMIS® IV program. HMIS® is a registered mark of the American Coatings
Association (ACA).

H412: Harmful to aquatic life with long-lasting effects
H280: Contains gas under pressure: may explode if heated.

Users of breathing apparatus must be trained. The hazard of asphyxiation
is often overlooked and must be stressed during operator training. Ensure
operators understand the hazards.

2022/02/02

This information is provided without warranty. The information is believed
to be correct. This information should be used to make an independent
determination of the methods to safeguard workers and the environment.

The product described in this MSDS may only be used for its intended
purpose. The details in this MSDS are based on today’s stand of our
knowledge and is applicable to the product with regard to appropriate
safety precautions. They do not represent any guarantee of the properties
of the product and do not establish any legal relationship.

The above information describes exclusively the safety requirements of
the product and is based on our present-day knowledge. The information
is intended to inform you about the safe handling of the product named in
this MSDS for storage, processing, transport and disposal. The information
cannot be transferred to other products. In the case of mixing the product
with other products or in the case of processing, the information on this
MSDS is not valid for the new made-up material.
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18.2 Tapered thread port assembly
(according to “Parker Hannifin Corporation 4300 Catalog”)

Tapered thread ports

Tapered thread ports include NPTF, BSPT and metric taper. The tapered threads in these ports serve two functions:
1. to hold the fitting in place while under pressure and

2. to serve as the primary seal.

Tapered thread port

The variety of thread forms available under taper threads include:

« NPT - American Standard Taper Pipe Thread (ANSI B1.20.1).

* NPTF - Dryseal American Standard Taper Pipe Thread (SAE J476, ANSI B1.20.3).

«  BSPT or JIS “PT” — British Standard Pipe, Tapered (BS21, JIS B 0203, ISO 7), also known as “R” for male and “Rc”
for female.

« M-Keg — Metric taper threads (DIN 158)

However, variations in condition of mating threads, fitting and port materials, assembly procedures and operating
conditions make self-sealing highly improbable. Some type of thread sealant is, therefore, required to achieve proper seal
and, in some cases, additional lubricity to prevent galling.

Types of sealant/lubricant

Sealant/lubricants assist in sealing and provide lubrication during assembly, reducing the potential for galling. Pipe thread
sealants are available in various forms such as dry pre-applied, tape, paste and anaerobic liquid. Pre-applied sealants,
such as powdered PTFE are usually applied to connectors by the manufacturer. Connectors with some of these sealants
may be remade a few times without needing additional sealant.

PTFE tape, if not applied properly, can contribute to system contamination during assembly and installation. In addition,
because of PTFE’s high lubricity, fittings can be more easily over tightened; and it does not offer much resistance to
loosening due to vibration.

Paste sealants can also contribute to system contamination, if not applied properly. They are also messy to work with; and
some types require a cure period after component installation, prior to system start up.

Anaerobic liquids are available from several manufacturers and perform sealing as well as thread locking functions. They
are applied to the connectors by the user and require a cure period prior to system start up. Some are soluble in common
hydraulic fluids and will not contaminate the system. For proper performance they need to be applied to clean and dry
components, carefully following the manufacturer’s directions.

Tapered thread port assembly

The proper method of assembling tapered threaded connectors is to assemble them finger tight and then wrench tighten
further to the specified number of turns from finger tight given in the table below.

The following assembly procedure is recommended to minimize the risk of leakage and/or damage to components.
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Inspect components to ensure that male and female port threads and sealing surfaces are free of burrs, nicks and
scratches, or any foreign material.

Apply sealant/lubricant to male pipe threads if not pre-applied. If PTFE tape is used it should be wrapped 1-1/2 to 2
turns in clockwise direction when viewed from the pipe thread end.

A CAUTION

More than two turns of tape may cause distortion or cracking of the port.

Screw the connector into the port to the finger tight position.

Wrench tighten the connector to the appropriate turns from finger tight values shown in the table below, making sure
that the tube end of a shaped connector is aligned to receive the incoming tube or hose assembly. Never back off
(loosen) pipe threaded connectors to achieve alignment.

If leakage persists after following the above steps, check for damaged threads and total number of threads engaged.

If threads on the fitting are badly nicked or galled, replace the fitting. If port threads are damaged, re-tap, if possible, or
replace the component. If the port is cracked, replace the component.

Normally, the total number of tapered threads engaged should be between 3-1/2 and 6. Any number outside of this range

may indicate either under or over tightening of the joint or out of tolerance threads. If the joint is under tightened,

tighten it further but no more than one full turn. If it is over tightened, check both threads, and replace the part which has

out-of-tolerance threads.

As a general rule, pipe fittings with tapered threads should not be assembled to a specific torque because the torque
required for a reliable joint varies with thread quality, port and fitting materials, sealant used, and other factors. Where
many of these factors are well-controlled, such as particular jobs on an assembly floor, a torque range that produces the
desired results may be determined by test and used in lieu of turns count for proper joint assembly.
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Tapered pipe thread size

BSPT
1/8-28
1/4-19
3/8-19
1/2-14
3/4-14
1-11
11/4-11
11/2-11
2-11

Assembly turns from finger tight values for steel, stainless steel and brass pipe fittings

NPTF
1/8-27
1/4-18
3/8-18
1/2-14
3/4-14
1-11 1/2
11/4-111/2
11/2-111/2
2-111/2

CEODEUX Extinguisher Valves Technology S.A.

Turns from finger tight

2-3
1.5-25
1.5-25
1.5-25
1.5-25

027650044





Instruction manual * ROTAREX

CLEANFIRE® System Y % FIRETEC

18.3 Commissioning Test for CLEANFIRE® System

Page 1 of 4

GENERAL CUSTOMER INFORMATION
Company: Test performed by:
Address:

Name Signature
Telephone:

Name Signature
Protected hazard:
Date of test:

Name Signature
Location of the
CLEANFIRE® System:
Enclosure:
Comments:
THE FOLLOWING TESTS HAVE TO BE PERFORMED STEP BY STEP AS LISTED BELOW!
ENCLOSURE Result of test Comments
Check if the net volume of the protected enclosure corresponds )
with the project specification. [ passed O failed
Check if the class of fire corresponds with the project .
specification. D passed U failed
Make sure that the enclosure is cleaned. O passed O failed
Check if the pressure relief opening has been taken into
consideration and compare the maximum overpressure of the O passed O failed
building parts.
Check if the relief devices are kept clear and that the warning .
signs for the relief devices are attached. [ passed O failed
Check if the doors are self-closing. O passed O failed
Make sure that all doors (in- and outside) are provided with .
warning signs. O passed O failed
PRESSURE CYLINDERS Result of test Comments

Make sure that the floor construction of the storage room will

carry the load of pressure cylinders. O passed O failed

Check if the cylinder mounting rails are fastened securely to a

solid and stable structure. [ passed O failed

Check if the clamps for cylinder are fastened securely. O passed O failed

Check if the pressure cylinders are labeled with the correct
pressure cylinder label.

Make sure that the extinguishing agent, the number of pressure O passed 0 failed
cylinders, the volume and the filling pressure correspond with the

project specification.

Minimum/maximum pressure acceptable:

25 bar system: 22,5 bar to 26,5 bar at +20 °C

50 bar system: 45 bar to 52,5 bar at +20 °C

Make sure that the safety/shipping caps of the pressure cylinders
< are available.

O passed O failed

O passed O failed
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MANIFOLDS Result of test Comments
Check if the specification of the manifolds corresponds with the

project specification (pressure test, check discharge valve, end O passed O failed

cap etc.).

Check if the bolts are tightened and if the manifold mounting rails )

are installed and fastened to a solid and stable structure. D passed O failed

Check if all clamps for manifold are tightened securely with a ,

torque of 50 Nm - 55 Nm. O passed O failed

Check if the check valves are connected correctly. O passed O failed

Make sure that all manifold inlet connections are equipped with a .

check valve. O passed O failed

DISCHARGE HOSE Result of test Comments
Check if the discharge hoses correspond with the project ,

specification. [ passed O failed

Make sure that the discharge hoses are fixed and tightened

securely to the outlet connection (A) of the valve and to the check O passed O failed

valve.

Make sure that the swivel nuts are tightened by hand to 90°. O passed 0 failed

Check if the discharge hoses have a smooth bending. Obey the ,

minimum bending radius according to chapter 6.10. [ passed O failed

PRESSURE GAUGE Result of test Comments
Check if the indicated pressure on the pressure gauge ,

corresponds with the project specification. [ passed O failed

ELECTROMAGNETIC RELEASE DEVICE Result of test Comments
During the commissioning test, make sure that the

electromagnetic release devise is disconnected or isolated from O passed O failed

the control box.

PILOT LINE (only for multiple pressure cylinder systems) Result of test Comments
Check if the electromagnetic release devices, manual/pneumatic

and pneumatic release devises are installed as indicated in the O passed 0 failed

project documentation.

Make sure that the pneumatic release devices are installed and )

tightened securely with a torque of 50 Nm 0/-15 Nm. [ passed O failed

Make sure that the pneumatic release devices are connected by ,

pilot hoses. O passed O failed

Make sure that the master valve is connected to the pneumatic )

release devices of the slave valves by a pilot hose. O passed O failed

Make sure that the swivel connections of the pilot hoses are )

tightened securely. O passed O failed

Make sure that one electromagnetic release device controls no )

more than 20 pressure cylinders. D passed O failed

Make sure that a bleed valve is installed on the last pneumatic .

release device at the end of the pilot line. D passed O failed

Make sure that the pilot line test was successfully performed. O passed O failed
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PIPEWORK Result of test Comments
Make sure that the pipework has been flushed. O passed O failed
Check if the pipe supports are fastened securely to a solid and ,
stable structure. 0 passed O failed
Make sure that the distance between the pipe supports does not )
exceed the maximum recommended distance. O passed O failed
Check if the correct pipe schedule and the correct fittings are used. O passed O failed
Make sure that the pipework has been leak and pressure tested. O passed O failed
NOZZLES Result of test Comments
Check if the nozzles are installed according to the VdS calculation )
report (size and orifice). O passed O failed
Check if the nozzles are securely screwed into the fittings. O passed O failed
ELECTRICAL FUNCTIONS Result of test Comments
Test the contacts of the monitoring switch (for electromagnetic .
release device). [ passed O failed
Check the function of the electromagnetic release device by .
energizing the electromagnetic release device for 2 minutes. [ passed O failed
If the test of the electromagnetic release device was successful,
reset the electromagnetic release device with the reset tool for 0 d O failed
electromagnetic release device and mount the electromagnetic passe aie
release device on the master valve.
If a pressure and flow detector switch is installed, check the proper .
operation. O passed O failed
Test the contact of the pressure gau ith int ted
_ p gauge with integrated pressure O passed 3 failed
switch.
Make sure that a forced-air ventilation stop is provided. O passed 1 failed
DOCUMENTS Result of test Comments
Make sure that the “Instruction manual CLEANFIRE® System for
utilizing 3M™ Novec™ 1230 Fire Protection Fluid (25 bar, 50 bar)” O passed O failed
027650044 was delivered to the customer.
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COMMENTS

Commissioning engineer Signature Date

Customer Signature Date
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Cut the Commissioning Test for CLEANFIRE® System off from this instruction manual and
fax or mail the filled out document to:

CEODEUX Extinguisher Valves Technology S.A.
24, rue de Diekirch
L-7440 Lintgen/ Luxembourg

Fax: +352 32 78 32-326
Email: firetec@rotarex.com

CEODEUX Extinguisher Valves Technology S.A.
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On Board Maintenance Programme

BORDER FORCE

BORDER FORCE

Other Ports, United Kingdom

25-May-2018

GBMG1-39D4-8HD7/1

Matthew Goodall
matthew.goodall@akzonobel.com

Tel: 01489775060
Mob: 07798845297
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On Board Maintenance Programme
BORDER FORCE
BORDER FORCE

Area Product Thinner

Topsides Interstores Alkyd Primer - White (ISA710) GTA004
Interstores Alkyd Primer - Grey (ISA720) GTA004
Interthane 990 - Lt Wthr wrk Grey (PHZ684/A) GTAO056, GTA713, GTA733

External Superstructure Interstores Alkyd Primer - White (ISA710) GTA004
Interstores Alkyd Primer - Grey (ISA720) GTA004
Interthane 990 - Lt Wthr wrk Grey (PHZ684/A) GTA056, GTA713, GTA733

External Decks Intershield 300 - Bronze (ENA300/A) GTA220
Intershield 851 - Extra Dk Sea Grey (ADA172/A) GTA220

Deck Fittings and Interstores Alkyd Primer - Red (ISA730) GTA004
Equipment )
Interstores Alkyd Primer - Grey (ISA720) GTA004
Interthane 990 - Grey (PHZ642/A) GTAO056, GTA713, GTA733

Internal Bulkheads and Interstores Alkyd Primer - Red (ISA730) GTA004
DR Interstores Alkyd Primer - White (ISA710) GTA004
Interlac 665 - White (CLB0O0O) GTA004

Ballast Tanks, Voids, Intershield 300 - Aluminium (ENA301/A) GTA220
e Sl 11 ershield 300 - Aluminium (ENA301/A) GTA220

Marine Coatings

£
GBMG1-39D4-8HD7/1 i;/
25-May-2018
2 AkzoNobel
BORDER FORCE
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1. Fresh Water Wash 2. Power Tool St2 3. Firm Edge 4. Remove Dust/Contam'n

Topsides

| Surface Preparation codes for first coat are 1, 2, 3, 4 |

Product DFT | WFT Touch Dry Overcoating 25°C | Thinner | Cleaner

(pm) | (um) 2 Min Max
Interstores Alkyd Primer - White (ISA710) 75| 156 | 1.5hrs @ 25°C | 2hrs 1mths | GTA0O04 | GTA004
Interstores Alkyd Primer - Grey (ISA720) 75| 156 | 1.5hrs @ 25°C | 16hrs | 7days | GTAOO4 | GTA0O04
Interthane 990 - Lt Wthr wrk Grey (PHZ684/A) 50 88 | 1.5hrs @ 25°C 6hrs ext. GTAO056, | GTAO56,
GTA713, | GTA713,
GTA733 | GTA733

External Superstructure

| Surface Preparation codes for first coat are 1, 2, 3, 4 |

Product DFT | WFT Touch Dry Overcoating 25°C | Thinner | Cleaner

(um) f (Hm) 2 Min Max
Interstores Alkyd Primer - White (ISA710) 75| 156 | 1.5hrs @ 25°C | 2hrs 1mths | GTA0O04 | GTA004
Interstores Alkyd Primer - Grey (ISA720) 75| 156 | 1.5hrs @ 25°C | 16hrs | 7days | GTAOO4 | GTA004
Interthane 990 - Lt Wthr wrk Grey (PHZ684/A) 50 88 | 1.5hrs @ 25°C 6hrs ext. GTAOQ56, | GTAO56,
GTA713, | GTA713,
GTA733 | GTA733

External Decks

| Surface Preparation codes for first coat are 1, 2, 3, 4

Product DFT | WFT | Touch Dry | Overcoating 25°C | Thinner | Cleaner
AT | By 25 Min Max
Intershield 300 - Bronze (ENA300/A) 150 | 250 | 3hrs @ 25°C GTA220 | GTA220,
GTA822
Intershield 851 - Extra Dk Sea Grey (ADA172/A) 600 | 779 | 5hrs @ 25°C 16hrs ext. GTA220 | GTA220
Marine Coatings )
GBMG1-39D4-8HD7/1 i’//
25-May-2018
3 AkzoNobel

BORDER FORCE





¢~ International. Interspec

1. Fresh Water Wash 2. Power Tool St2 3. Firm Edge 4. Remove Dust/Contam'n

Deck Fittings and Equipment !

| Surface Preparation codes for first coat are 1, 2, 3, 4

Product DFT | WFT Touch Dry Overcoating 25°C | Thinner | Cleaner

(pm) | (um) 2 Min Max
Interstores Alkyd Primer - Red (ISA730) 75| 156 | 1.5hrs @ 25°C | 2hrs 1mths | GTA0O04 | GTA004
Interstores Alkyd Primer - Grey (ISA720) 75| 156 | 1.5hrs @ 25°C | 16hrs | 7days | GTAOO4 | GTA0O04
Interthane 990 - Grey (PHZ642/A) 50 88 | 1.5hrs @ 25°C | 6hrs ext. GTAO056, | GTAO56,
GTA713, | GTA713,
GTA733 | GTA733

Internal Bulkheads and Deckheads %

| Surface Preparation codes for first coat are 1, 2, 3, 4 |

Product DFT | WFT Touch Dry Overcoating 25°C | Thinner | Cleaner

() f (um) 25°C Min Max
Interstores Alkyd Primer - Red (ISA730) 75| 156 | 1.5hrs @ 25°C 2hrs Tmths | GTA004 | GTA004
Interstores Alkyd Primer - White (ISA710) 75| 156 | 1.5hrs @ 25°C | 60mins | 2days | GTA004 | GTA004
Interlac 665 - White (CLB00O) 40 83| 6hrs @ 25°C 24hrs ext. | GTA004 | GTA004

Ballast Tanks, Voids, Bilges and Chain Locker ]

| Surface Preparation codes for first coatare 1, 2, 3, 4 |

Product DFT | WFT | Touch Dry | Overcoating 25°C | Thinner | Cleaner

) 25 Min Max
Intershield 300 - Aluminium (ENA301/A) 125 | 208 | 3hrs @ 25°C | 7hrs 14days | GTA220 | GTA220,
GTA822
Intershield 300 - Aluminium (ENA301/A) 125 | 208 | 3hrs @ 25°C | 7hrs 14days | GTA220 | GTA220,
GTA822

Marine Coatings

£
GBMG1-39D4-8HD7/1 i;//
25-May-2018
4 AkzoNobel
BORDER FORCE
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Lubrication Schedule

Ship Name:
IMO No.

Hull No:

Builder:

Year Built:

Ship Type:

DWT:
Owner/Customer:

Authorised By:

HMCC Seeker
Version: (v1.40) Page 1

HMCC Seeker
0234795

594852

Damen Shipyards

2001

Customs Patrol Vessel
0

UK Border Force

Barry Sullivan

& Castrol

04/02/2020 16:07:51
Ref: 9234795





&Castrol/
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Schedule Cover Page 1
Contents 2
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Machinery Lubricants 7
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Lubricating Oils

MHP 153

CRB Multi 15W-40 CI-4/E7

Alpha SP 150

Alpha SP 220

Transmax Dex IlI Multivehicle
Hyspin AWH-M 100

Hyspin AWH-M 15
Hyspin AWH-M 46

Hyspin AWH-M 68
Aircol SW 68
Rustilo DW 330

Greases

BioTac MP

HMCC Seeker
Version: (v1.40)

Lubricants Summary

Shaft Bearing

Stern Tube

General Qiling

Gearbox

Emergency Fire Pump Engine
Salvage Pump Engine
Boarding RIB Engine
Auxiliary Engine

Main Engine

Capstan

MOB Boat Davit

Bow Thruster

Anchor Winch

Boarding RIB Engine
Boarding RIB Engine
Purifier for Fuel Oil
Boarding RIB Engine
Steering Gear

Stabilisers

MOB Boat Davit

Deck Hydraulic Powerpack
CPP Unit

Air Conditioning Compressor
Spare Parts

MOB Boat Davit
General Greasing (Deck Machinery)

Page 3

& Castrol

Bearings
Bearings & Seals
Qil Points
Enclosed Gears
Crankcase
Crankcase
Crankcase
Crankcase
Crankcase
Enclosed Gears
Enclosed Gears
Enclosed Gears
Enclosed Gears
Gearbox
Hydraulic Bucket System
Enclosed Gears
Steering System
Hydraulic System
Hydraulic System
Reduction Gears
Hydraulic System
Hydraulic System
Crankcase System
Brush Applied

Open Gears & Wire Ropes
Grease Points

04/02/2020 16:07:51
Ref: 9234795





BioTac MP
Spheerol SX 2

HMCC Seeker
Version: (v1.40)

Open Gears & Wire Ropes
Steering Gear

Rudder Carrier

Emergency Fire Pump

MOB Boat Davit

General Greasing (Below Decks)
Electric Motors, Pumps & Fans

Page 4

Brush Applied
Bearings

Grease Points
Grease Points
Grease Points
Grease Points
Grease Points

&cCastrol/

04/02/2020 16:07:51
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& Castrol

Liability Disclaimer

This Lubrication Schedule has been prepared on the following basis (which the Owner / Customer acknowledges
and accepts by making use of it):

(i) The preparation of this Lubrication Schedule is governed by our standard Terms & Conditions of Sale (a copy of
which can be found at the back of your Marine Lubricants Agreement and/or is available on request).

(i) In recommending which of our lubricants is most suited to a given piece of machinery, we have relied on
information about that machinery which you or a third party have provided to us orally or in writing. Accordingly, we
do not accept any liability for any inaccuracy in that information. If you become aware of any such inaccuracy, you
should inform us immediately.

(iii) This Lubrication Schedule replaces all previously dated lubrication recommendation schedules & surveys, which
should be removed from use and destroyed.

HMCC Seeker 04/02/2020 16:07:51
Version: (v1.40) Page 5 Ref: 9234795





&Castrol/
NOTES

Number Short Note Long Note

In some circumstances grade names may vary dependent on region. For more
Al Applicable to All information please refer to the directory of marine services (DMS) or your local
supply contact

HMCC Seeker 04/02/2020 16:07:51
Version: (v1.40) Page 6 Ref: 9234795





Machinery Lubricants

Category Application
MAIN PROPULSION

Main Engine Crankcase
Caterpillar

3516 B TAHP

Shaft Bearing Bearings
Railko

CY 160 LS

Stern Tube Bearings & Seals
JCM

MK2-M

CPP Unit Hydraulic System
Kamewa

Gearbox Enclosed Gears
Reintjes
WLS 930

Castrol Recommendation

CRB Multi 15W-40 CI-4/E7

MHP 153

MHP 153

Hyspin AWH-M 68

MHP 153

&cCastrol

PROPELLER UNITS and THRUSTERS

Bow Thruster Enclosed Gears
Promac

FP 70/580

Alpha SP 150

STEERING GEAR

Steering Gear Bearings
Sperry Hydraulic System

HMCC Seeker
Version: (v1.40)

Spheerol SX 2
Hyspin AWH-M 46

Page 7
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Category

Rudder Carrier

Application

Grease Points

Castrol Recommendation Notes

Spheerol SX 2

&castrol/

POWER GENERATION

Auxiliary Engine
Caterpillar
3304B DI-T

Crankcase

CRB Multi 15W-40 CI-4/E7

EMERGENCY MACHINERY

Bow Thruster
Promac

FP 70/580

Emergency Fire Pump

Stirling Fluids

Emergency Fire Pump Engine
Lombardini

15LD

Emergency Fire Pump Engine
Motorenfabrik HATZ

1B30

Enclosed Gears

Grease Points

Crankcase

Crankcase

Alpha SP 150

Spheerol SX 2

CRB Multi 15W-40 CI-4/E7

CRB Multi 15W-40 CI-4/E7

ENGINE ROOM ANCILLARY MACHINERY

Purifier for Fuel QOil
GEA Westfalia Separator

OTC 2-02-137

Stabilisers
Vosper Hovermarine

200

HMCC Seeker
Version: (v1.40)

Enclosed Gears

Hydraulic System

Hyspin AWH-M 100

Hyspin AWH-M 46

Page 8
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Category
HOTEL SERVICES

Air Conditioning Compressor

Application

Crankcase System

Castrol Recommendation Notes

Aircol SW 68

&castrol/

DECK MACHINERY
Salvage Pump Engine

Yanmar Marine System
L48

Anchor Winch
Kraaijeveld

Capstan
IMT

C303, EKS 1150

Deck Hydraulic Powerpack

Koppen & Letherm

Crankcase

Enclosed Gears

Enclosed Gears

Hydraulic System

CRB Multi 15W-40 CI-4/E7

Alpha SP 220

Alpha SP 150

Hyspin AWH-M 46

LIFEBOAT MACHINERY

MOB Boat Davit
SEC Davits BV

Boarding RIB Engine
Yanmar Marine System

6LP

Enclosed Gears

Reduction Gears

Open Gears & Wire Ropes
Grease Points

Crankcase

Gearbox

Steering System
Hydraulic Bucket System

Alpha SP 150
Hyspin AWH-M 46
BioTac MP
Spheerol SX 2

CRB Multi 15W-40 CI-4/E7
Transmax Dex Ill Multivehicle
Hyspin AWH-M 15

Transmax Dex Ill Multivehicle

HMCC Seeker
Version: (v1.40)

Page 9
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Category

GENERAL LUBRICATION
General Oiling

General Greasing (Below Decks)

General Greasing (Deck Machinery)

Open Gears & Wire Ropes

Spare Parts

Application

Qil Points
Grease Points

Grease Points

Brush Applied

Brush Applied

Castrol Recommendation

MHP 153
Spheerol SX 2

BioTac MP

BioTac MP

Rustilo DW 330

Notes

Plain Bearings only

&cCastrol/

MISCELLANEOUS

Electric Motors, Pumps & Fans

HMCC Seeker
Version: (v1.40)

Grease Points

Spheerol SX 2

Page 10
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