SECTION 21 2223
FIXED AEROSOL FIRE EXTINGUISHING SYSTEM
*************************************************************************************************************

LANL MASTER SPECIFICATION

These are typically used in gloveboxes.

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  Additional tailoring requirements are contained in ESM Chapter 1 Section Z10 Att. F, Specifications.
To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Fire POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-3 projects.  For ML-1 and ML-2, applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
*************************************************************************************************************

As a minimum, include the following Sections in Specification for bid package.

01 4219

Reference Standards

01 3300
Submittal Procedures 
01 2500

Substitution Procedures

01 7700

Closeout Procedures

01 7839

Project Record Documents 
11.5311.10
Glovebox Fabrication

11 5311.16
Glovebox Feedthroughs, Hermetically Sealed

26 0519

Low Voltage Electrical Power Conductors and Cables
26 0529

Hangers and Supports for Electrical Systems

26 0533

Raceway and Boxes for Electrical Systems

26 0553

Identification for Electrical Systems

28 3100

Fire Detection and Alarm

28 3110

Fire Detection and Alarm – Addition to Existing
*************************************************************************************************************
PART 1 GENERAL

1.1 SECTION INCLUDES

A. Scope of Work: Provide calculations, design, shop drawings, project record drawings (as-built), equipment, fabrication, labor, transportation and supervision necessary to install, test and place into service a fixed aerosol fire extinguishing system.  Coordinate design for releasing panel interface to existing fire alarm system with fire alarm system Subcontractor.
B. Components: System shall consist of, but not be limited to: a releasing panel, Stat-X Fixed Electrical system aerosol generator (i.e., fire extinguisher system), mounting brackets, and installation hardware for a complete installation in accordance with codes, standards and recommended practices referenced in this Section.
1. All components for this fire suppression system shall be located, installed or protected to ensure the working environment will not render any part of the system inoperative.

1.2 DESIGN

A. Design system in accordance with NPFA 2010, LANL Engineering Standards Manual STD-342-100, this Section, and manufacturer’s recommendations.

B. Include orientation and location of aerosol generator within the room or enclosure (e.g., glovebox).
C. Include all connections between aerosol generator, releasing panel, initiating devices (e.g., heat detector, manual pull station), and fire alarm control panel (FACP).

D. Include means of connection for Stat-X aerosol generator bracket inside gloveboxes.

E. Indicate locations of all required penetrations through glovebox shell and required feedthroughs.

F. Provide disconnect switch to isolate Stat-X aerosol generators during system testing.

G. Include a manual release/activation switch in close proximity to the room or enclosure. 

H. Calculation to determine size of aerosol generator shall be performed by manufacturer or a factory certified Stat-X designer.

1. LANL will provide the following information (for determination of appropriate model):
a. Gross room or enclosure  volume
b. Room or enclosure height (i.e., interior elevation)

c. Dimensions and locations for any openings in the room or enclosure (e.g., airlock trolley tunnel sections, etc.)
d. Length of room or enclosure 
e. Air flow rate for ventilation system

2. Calculations shall use the most conservative design application density (i.e., gram/m3) of extinguishing agent for combustibles to determine size of required aerosol generator.  Use no less than:
a. Class A fires – 97 grams/m3
b. Class B fires – 67 grams/m3
3. The aerosol generator aerosol mass shall be greater than or equal to the mass calculated based on the volume of the glovebox and openings. The following table provides the available sizes of Stat-X Aerosol Generators at time of writing:
	Model Designation
	30E
	60E
	100E
	250E
	500E
	1000E

	Aerosol Mass (gm)
	30
	60
	100
	250
	500
	1000

	Weight (kg)
	0.371
	0.486
	0.910
	2.54
	3.42
	7.16

	Length (mm)
	109
	130
	121
	150
	180
	170

	diameter (mm)
	51
	51
	76
	127
	127
	203

	Discharge Time (sec)
	7.0
	10.0
	12.0
	12.0
	23.0
	16.0

	Initiation Current – Parallel (amp)
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5

	Initiation Current – Series (amp)
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0

	Pulse Duration (msec)
	50
	50
	50
	50
	50
	50

	Maximum Supervisory Current (amp)
	≤ 0.005
	≤ 0.005
	≤ 0.005
	≤ 0.005
	≤ 0.005
	≤ 0.005


Table 1:  Stat-x Fixed System Electrical Units – General Specifications
1.3 ACTION SUBMITTALS

Submit the following in accordance with project submittal procedures:

A. Product data for aerosol generator.
B. Product data for Releasing Control Panel. 

1. Compatible Agent Release Panels are indicated in Para 2.4 of this Section.  Refer to the manufacturers’ website for the most current information.

C. Shop Drawings using a minimum scale of 1/8" = 1'0" for plans and 1/4" = 1'0" for details. All lettering shall be a minimum of 1/8 inch high.
1. Drawings shall be in accordance with NFPA 2010 (2015 Edition, Section 7.1.2.2.)
2. Layout drawings detailing the location of extinguishers, orientation, model number, unique identifier, bracket locations, and all mechanical, structural, and electrical interferences.
3. Auxiliary details and information such as mounting details, feed-throughs, wiring details, and conduit. 
4. Separate layouts or drawings for mechanical and electrical work.

5. Separate layout or drawings showing isometric details of extinguisher and mounting details. 

6. Electrical layout drawings shall show the location of all devices and include point-to-point wire connections and when applicable, glovebox feed-throughs.

7. Provide complete volume calculations used for sizing aerosol generators.
8. Submit drawings, calculations, and system component data sheets for approval before starting construction.

D. Catalog Data with selected options noted.

E. Materials Part List (Bill of Materials) with manufacturer, model number, and quantity.
1.4
CLOSEOUT SUBMITTALS

A. Test Reports

B. Operation and Maintenance Manual
1. Include in operation and maintenance manuals, instructions, brief description of aerosol generator installed, initiating device installed to activate aerosol generator, routine maintenance required defined in step-by-step instructions, and recommended frequency for routing maintenance.

2. Describe function of each component or subassembly.
C. Project Record Drawings (As-Built).
2. Base as-builts on actual survey of the completed installation.
3. Reflect as-built conditions showing the work completed under this Section.  Include system drawings showing actual equipment locations (extinguishers, wire feedthroughs, Releasing Control Panel), notes on special systems or devices, new and existing points of connection, locations of equipment, actual conduit routing/installation, wiring color-coding, wire tag notations, interconnections between all equipment, and internal wiring of the equipment. Include conduit size, conductor size, and number of conductors per conduit.

4. Provide the updated drawings on electronic media in “pdf” and AutoCAD “dwg” formats per LANL CAD Standards Manual STD-342-300.
D. Warranty

5. Provide copy of all warranty information for aerosol generator.
1.4 DELIVERY, STORAGE, AND HANDLING

A. Materials and Equipment: Protect materials and equipment from damage during shipping, storage and installation.

PART 2 PRODUCTS

2.5 PRODUCT OPTIONS AND SUBSTITUTIONS

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.
2.6 MATERIALS

A. Provide new fire protection materials and equipment, UL Listed or FM Approved, conforming to NFPA 72 and NFPA 2010.

2.7 fixed aerosol generator
A. Stat-X Fixed System Electrical Unit manufactured by: Fireaway, Inc., No Substitutions.
2.8 Agent release panel
A. Notifier Model NSF2-640 – Intelligent addressable fire alarm control panel (red), or equivalent compatible panel approved by Fireaway, Inc. and LANL.
2.9 Quality Assurance

A. 100% receipt inspection of extinguishers shall include:

1. Model Number of extinguisher shall match requisition.
2. Extinguisher housing, label shall not be damaged.

3. Extinguisher discharge port Mylar membrane shall not be damaged.

4. Extinguisher threaded connection and wiring shall not be damaged.

B. A unique identifier (e.g., bar code) shall be provided for each extinguisher to facilitate tracking to ensure extinguishers are installed in the correct gloveboxes/locations.
2.10 Qualifications

A. Calculations for sizing of the aerosol generator shall be performed by manufacturer, or manufacturer-certified engineer.     
PART 3 EXECUTION

3.11 EXAMINATION

A. Prior to installation carefully inspect installed Work of other trades, whether pre-existing or part of this Project, and verify that such work is complete to the point where installation of aerosol generator may start.

B. Notify the LANL Subcontract Technical Representative (STR) should conditions exist, not resulting from Work of this Project, that prohibit the installation from conforming to referenced codes, regulations, standards and approved design.

C. Install materials and equipment that are free of moisture, scale, corrosion, dirt and other foreign materials.

3.12 INSTALLATION

A. Install aerosol generator according to manufacturer’s written instructions.

B. Orient discharge ports in accordance with manufacturers’ written instructions and approved design drawings.  
C. Aerosol generators shall be located as indicated in the design drawings.  
D. Anchor aerosol generator with manufacturer, or GFE fittings.

E. Connect aerosol generator wiring to releasing control panel, or fire alarm control panel as indicated in design drawings.  Reference Fire Alarm System drawings and Section 28 3110 Fire Detection and Alarm – Addition to Existing.
F. System shall be installed in accordance with NFPA 70, NFPA 72, and NFPA 2010.
3.13 Signs:

A. Caution/Advisory Signs: 
1. “HEAT DETECTOR-ACTIVATED AEROSOL GENERATOR (FIRE-EXTINGUISHER) INSTALLED.  IF DISCHARGED CONTACT OPERATIONS CENTER IMMEDIATELY.”
2. “AUTOMATIC FIRE EXTINGUISHER MANUAL ACTIVATION SWITCH FOR GLOVEBOX(ES) ###.”

3.14 wiring

A. Install wiring in electrical metallic tubing (EMT) or conduit.

B. Securely support all system components independent of the wiring. Runs of conduit and wiring shall be straight, neatly arranged, properly supported, and installed parallel and perpendicular to walls and dividers.

C. Use conductor sizes specified by the manufacturer. See Section 28 3110 for color codes to be used. All wires shall be free from grounds and crosses between conductors.

D. Install wiring to conform to the NEC for Class 1 Signal Systems, except as otherwise permitted for limited energy circuits, as described in NFPA 72.

E. Ground the complete system electrical installation and all auxiliary components in accordance with the NEC (NFPA 70).

3.15 ACCEPTANCE TESTING

A. Conduct the following tests in the presence of the LANL STR or delegate.  FP-DO Fire Alarm System representative will be required to witness fire alarm system connections, interface and testing; notify LANL STR and FP-DO at least 5 working days in advance:

1. Visually inspect the aerosol generator to determine proper mounting and orientation, and that housing, label, threads, and discharge port membrane are not damaged.

2. Test electrical wiring for proper connection, continuity, and resistance to ground.

3. Functionally test (without discharging) the fire alarm circuit to ensure activation of heat detector will provide required signal to aerosol generator to initiate activation.

4. Test entire system and have inspected by qualified personnel in accordance with the manufacturer’s recommended procedures, NFPA 72, and NFPA 2010 (2015 Edition, Section 8.1.10.2).
3.16 training

A. Prior to acceptance, provide operational training on the system to personnel designated by LANL.

B. Training session shall include aerosol generator operation, fire alarm system interface, and emergency procedures.

C.
Prior to final acceptance, provide four (4) copies of a complete operation and maintenance manual. The manual shall include the following:
1. All aspects of system operation and maintenance detailed, including isometrics, wiring diagrams of all circuits, a written description of system design and sequence of operation

2. Drawing(s) illustrating aerosol generator  location
3. Equipment decommissioning
4. Maintenance operations and procedures

END OF SECTION
*********************************************************

Do not delete the following reference information:

*********************************************************
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