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Part 1 General

1.1 WORK INCLUDED
.1 Supply and install a complete medical gas system for the facility as indicated herein, as shown on the drawings and as required by CAN/CSA Standards.
1.2 WORK BY OTHERS
.1 Final testing and certification will be performed by an independent agency retained by the Owner.
1.3 REFERENCES
.1 American Society for Testing and Materials (ASTM)
.1 ASTM B819, Standard Specifications for Seamless Copper Tube for Medical Gas.
.2 American Welding Society (AWS)

.1 AWS A5.8, Brazing Filler Metal.
.3 Canadian Standards Association (CSA)

.1 CAN/CSA Z9170 (R2005), Terminal Units for Medical Gas Piping Systems.
.2 CAN/CSA Z7396.1, Medical Gas Pipeline Systems – Part 1, Pipelines for Medical Gases and Vacuum.
.3 CAN/CSA Z8835-3, Inhalational Anaesthesia Systems - Part 3: Anaesthetic Gas Scavenging Systems - Transfer and Receiving Systems.
.4 CAN/CSA Z10524, Pressure Regulators and Pressure Regulators with Flow Metering Devices for Medical Gas Systems.
.4 National Fire Protection Association (NFPA)

.1 NFPA 99, Standard for Health Care Facilities.
1.4 REGULATORY REQUIREMENTS
.1 Comply with the requirements of the Department of Digital Government and Service NL, Government of Newfoundland and Labrador.
.2 This Contractor shall obtain and pay for all necessary inspections such that all work under this section be certified as meeting Department of Digital Government and Service NL requirements.
1.5 QUALIFICATIONS 
.1 Installers to have Red Seal Trades certification as Gasfitter Designation with minimum five (5) years documented experience with gas system work similar to this project.
.1 Qualified journeyperson shall be engaged in gas system work. Apprentices may be employed provided they work under the direct supervision of a qualified journeyperson in accordance with trade regulations.
.2 Provide a history of applicable experience if requested by the Owner.
.3 Provide an affidavit to the effect that installers engaged in the work have read and understand the requirements of CSA Standard Z7396, latest edition.
.4 Provide written proof that personnel and procedures meet requirements of Department of Digital Government and Service NL before commencing work.
.5 Use installers who are qualified for silver brazing under requirements of Department of Digital Government and Service NL.
.6 Owner reserves the right to reject any installer not considered qualified for this work.
.7 An approved supervisor is to be present at all times during actual installation of medical gas piping.
1.6 SUBMITTALS

.1 Shop Drawings: Provide, prior to starting work, for all equipment and apparatus specified herein in accordance with Section 01 33 00 – Submittal Procedures.
.2 Certificates: Certifying compliance with Department of Digital Government and Service NL requirements before issuance of substantial completion.
.3 Final Submittal: Provide Maintenance Manuals, as-built drawings and operation instructions at substantial completion, accordance with Section 01 78 00 - Close-out Submittals.
1.7 WASTE MANAGEMENT AND DISPOSAL
.1 Separate and recycle waste materials in accordance with Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

.2 Remove from site and dispose of all packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling.

.4 Divert unused metal materials from landfill to metal recycling facility as approved by Owner.
1.8 PRODUCT DELIVERY, STORAGE AND HANDLING
.1 Supply all tubing to the job with both ends capped.
.2 Remove tubing on which end caps are lost or removed during storage or transportation.
.3 Off-load all tubing and equipment and store with accessories and hardware in areas protected from weather, moisture and possible damage.
.4 Handle to prevent damage to interior or exterior surfaces.
1.9 AS-BUILT DRAWINGS
.1 Prepare a set of as-built drawings for medical gas pipelines as required by CSA Standard Z7396.1, latest edition.
.2 Continuously update during installation and show every deviation from contract documents. Upon completion of work, transfer all information to reproducible drawings and after approval by the Department of Digital Government and Service NL, submit to the Owner.
1.10 MANUFACTURER
.1 Medical gas system components shall be the product of one manufacturer and the same model or series for each product type unless otherwise approved by the Owner.

Part 2 Products
2.1 PIPE AND FITTINGS
.1 Pipe: Type "L" factory degreased copper tubing to ASTM B819, hard drawn for exposed locations, annealed for concealed locations.
.2 Fittings: sweat wrought copper to ANSI B76.22.
.3 Joints: silver brazing alloy conforming to AWS Classification BCUP-5.
2.2 VALVES

.1 Shut-off Service: True union, bronze body, full port, quarter turn ball valves with 250 mm type K tube extensions and UL listed for intended medical gas application. Blow-out proof stem, bronze ball, dual o-ring seals.
.2 Valve Boxes: Extruded aluminum as indicated with window, pull ring, approved label, and chrome-plated valve extensions. See Item 2.4.
.3 Oxygen Compatibility: required for all valves used on medical oxygen service.
2.3 MASTER ALARM PANEL
.1 Master alarm panel shall be microprocessor based and field adjustable to CAN/CSA requirements. Maintenance mode shall, when enabled, latch the alarms requiring a reset after the alarm condition has been rectified. Master alarm shall identify the last alarm condition by flashing, while the already acknowledged alarm shows a continuous red signal.
.2 Modules shall be provided to handle all the following listed functions, plus the ability to handle five (5) future extra functions.
.1 Liquid level in primary cryogenic vessel low.
.2 Liquid level in reserve cryogenic vessel low.
.3 Head pressure in primary or reserve cryogenic.
.4 Vessels is high or low as established by the supplier.
.5 Low pressure in pipeline distribution.
.6 High pressure in pipeline distribution.
.7 Reverse source in use.
.8 Reserve source depleted less than 50%.
.9 Alternate source high/low pressure switch.

.3 If an alarm occurs, a red LED light shall illuminate and audible alarm shall sound. Pushing the "Alarm Silence" button will silence the audible alarm, but the unit will remain in alarm condition until the problem is rectified.
.4 Alarm system shall be closed circuit self-monitoring type. Green power light shall provide indication that the unit is energized. In addition "Push to Test" and "Alarm Silence" buttons shall be easily accessible to operate and test the unit.
.5 The box shall be fabricated from 1.3 mm thick steel and the box mounting brackets shall be provided to allow fully recessed mounting.
2.4 EMERGENCY GASEOUS OXYGEN INLET STATION
.1 Emergency Gaseous Oxygen Inlet shall be housed in a lockable horizontal weather tight recessed enclosure.
.1 Enclosure door shall be labeled “Emergency Low Pressure Gaseous Oxygen Inlet” and shall be equipped with a staple for padlocking to allow entry only by authorized personnel. Mounting frame shall extend completely around the enclosure trim recessed mounting on an exterior wall.
.2 Interior of the enclosure shall be clearly labeled with instructions for connection and operation of the emergency oxygen inlet.
.2 25mm brass ball valve controls access to the emergency supply, and gauge indicates the pressure being introduced into the oxygen pipeline.
.3 Bronze body check valves with female pipe threads on each end if required for installation in the main and emergency supply pipeline in accordance with NFPA-99. 

.4 Brass body relief valves with the relief pressure set @ 517 kPa is required for installation in the emergency supply line. Relief valve shall be supplied factory cleaned for oxygen service and shall automatically reseat after discharging to provide a positive seal.
2.5 ZONE VALVE COMBO
.1 Each alarm valve combo unit shall consist of the following components:
.1 18 gauge steel valve box complete with a baked white enamel finish which can house one to six shut-off valves with tube extensions, 
.2 Gas specific sensor (DISS nut and nipple connection), 
.3 Extra port for optional pressure gauge and a hinged gas specific compact alarm with illuminated LED digital display, with an error message for an incorrect connection, 
.4 Aluminum frame, 
.5 Pull-out removable opaque window.
.2 Affixed to opposing sides of the box will be two adjustable steel brackets for the purpose of mounting the box to the structural support. Steel brackets shall accommodate various finished wall thickness between 9.5mm and 30mm and shall be field adjustable. Frame assembly shall be constructed of anodized aluminum and shall be mounted to the back box assembly by standard number 86 mm tapping screws as provided.
.3 Digital alarm shall read from 0 -1,724 Pa for pressure and -100 - 0 Hg kPa for vacuum. Digital read-out shall provide a constant indication of each service being measured. Indicating a green “NORMAL” and a red “HIGH” or “LOW” alarm condition. If an alarm occurs, the “RED” alarm light shall flash and the audible alarm (exceeds 90 decibels) will sound. Pushing the “ALARM MUTE” button will cancel the audible alarm, the unit will remain in the alarm condition until the problem is rectified. A repeat alarm functions shall, when enabled on the compact alarm module, be capable of turning in the buzzer again (after present time) if the fault condition has not be rectified.
.4 Each alarm module shall be individually microprocessor based and be field adjustable. Default set point on this alarm shall be +/-20% variation from normal condition. In the calibration mode the following parameters shall be adjustable: 
.1 High/Low set-points, 
.2 Imperial/Metric units, 
.3 Repeat alarm (adjustable from 1 to 60 minutes) Enable/Disable,
.4 Psi, kPa or Bar readout (switch selected). Set points shall be adjustable by two on-board push buttons.
.5 Access to the shut-off valves to be by pulling the ring assembly to remove the window from the frame. Window can re reinstalled without the use of tools only after the valve handles have been returned to the open position. Window shall be marked to prohibit unauthorized persons from tampering with the valves with the following silk-screen caution:
“Medical Gas Control Valves with Alarms”

“Closed valves only in emergency”
.6 Valves shall be a three (3) piece ball-type design with a bronze body and chrome plated brass for sizes 13 mm 38 mm. Seats shall be Teflon (TFE) and seals Viton for 13 mm to 38 mm. A blow-out proof stem shall be used and the valves shall have a maximum pressure rating of 4,137 kPa.
.7 Valves shall be operated by a lever-type handle requiring only a quarter turn from a fully open position to a fully closed position. All valves shall be equipped with type “K” washed and degreased copper pipe stub extensions 150 mm beyond the sides of the box. Each valve will be identified for gas specification as indicated on the hinged alarm label.
.8 Input power to be 120 volt, 1 phase, 60 cycle.
.9 Features to include:

.1 True digital, illuminated LED display readable even in poor light conditions.
.2 High/low alarm set-points are field adjustable for each gas service.
.3 Repeat alarm, adjustable 1 to 60 minutes or off.
.4 Gas specific sensor with DISS nut and nipple.
.5 Alarm buzzer in excess of 90 decibels.
.6 Each module marked with an approved medical gas identification label.
.7 Pre-mounted pull-out ring allows for ease of maintenance.
.8 Available locking or non-locking valve design.
.9 Individual microprocessor for each display and sensor module; digital sensor is mounted locally.
.10 Dry contacts for remote monitoring of the high and low alarm.
2.6 MEDICAL GAS OUTLETS
.1 CSA approved recessed wall outlets in gem box with concealed piping connections.
.2 DISS outlets, as described herein.
.3 Colour coded front plate.
2.7 PRESSURE SWITCHES
.1 High-Low pressure switches for oxygen and medical air shall be preset to alarm at 276 kPa decreasing pressure and at 414 kPa increasing pressure.
.2 Pressure switch shall have an adjustable dials with a range of 0-552 kPa proof pressure of 1103 kPa. Electrical characteristics shall be: dual control with two single pole, doublethrow snap action switches rated at 10 amps, 125 volts ac. All pressure switches may be wired to accommodate either a normally open or normally closed alarm circuit.
.3 Switches shall be UL listed, CSA approved, and cleaned for oxygen service. Construction of the switch shall be weatherproof die cast aluminum and brass bellows sensing element. Pressure connection into the switch shall be 6 mm FNPT.
2.8 PRESSURE AND VACUUM GAUGES
.1 Pressure gauges shall have a 50 mm diameter steel case, a phosphor bronze (or beryllium copper, above 6894 kPa bourdon tube, and be cleaned for oxygen service. Gauges shall have a 6 mm MNPT brass connection and be available in ranges of 0-(-100) kPa through 0-35 000 kPa.
2.9 DISS CONNECTORS
.1 DISS connectors shall be installed between the pipeline and all pressure/vacuum switches and pressure/vacuum gauges in areas where the pressure does not exceed 1379 kPa. Connectors shall be gas specific and components shall be preassembled for ease of installation.
2.10 PRESSURE RELIEF VALVES
.1 Relief valve shall be a direct spring operated, soft seat valve suitable for pressures up to 3654 kPa. Valve shall be of brass construction with all stainless steel internals and shall be cleaned for oxygen service.
.2 Pressure relief valve shall have ASME code stamp to assure rated flows. Setting indicated on drawing.

Part 3 Execution
3.1 CLEANING

.1 Before erection, all pipe, tubing, valves and fittings (except those supplied expressly cleaned for oxygen service by manufacturer) shall be thoroughly cleansed of all grease, oil, or other combustible materials by washing in a hot solution of tirsodium phosphate mixed in equal proportions of 0.454 kg to 11.4 litres of water.
.2 Scrubbing and continuous agitation of the parts shall be employed where necessary to remove all deposits and ensure complete cleansing. After washing all materials shall be rinsed thoroughly in clean, hot water and blown clean with nitrogen.
.3 After cleansing, great care must be exercised in the storage and handling of all materials and in condition of tools used in cutting and reaming to prevent oil or grease being introduced into the tubing. Where such contamination is known to have occurred, the materials must be rewashed and then rinsed.
3.2 PIPING FABRICATION
.1 All joints in pipe and tubing, except those at equipment requiring screwed connections, shall be made with brazed-joint type wrought fittings. Suitable adapters shall be employed for installation of equipment provided with threaded connections and all such connections shall be tinned.
.2 Screwed connections: Apply an approved oxygen luting material at all screwed joints. 

.3 Bends: All changes in direction requiring turns at offsets of radius less than five times the pipe or tubing shaped by bending tools. All bends shall be free of any appreciable flattening, buckling or thinning of the tube wall at any point.
.4 Piping systems for gases shall not be used as a grounding electrode. All pipe and tubing shall be cut accurately to measurements obtained at the site of the system and shall be installed without springing or forcing.
.5 Gas piping shall not be supported by other piping, nor shall medical gas piping be used to support other pipe or conduit. It shall be supported with pipe hangers suitable for the size of the pipe and of proper strength and quality, at proper intervals, so that piping cannot be moved accidentally from the installed position. Hangers to be of the copper "Clevis" type.
.6 Label or paint all medical gas piping to indicate its gas content, as per "CSA" Standards. All medical gas pipelines shall have a permanent medical gas pipeline identifier and label applied at 6000 mm intervals, before and after barriers, and behind access doors and inlet and outlet points.
.7 Buried piping shall be adequately protected against frost, corrosion, and physical damage. PVC raceway shall be used to protect medical gas piping.
.8 Piping exposed to physical damage shall be adequately protected.
.9 Except where otherwise permitted by Code and connections to valves and equipment, make all joints using silver brazing alloy or similar high melting point brazing metal, to BCUP-5 AWS classification.
.10 Wash the outside of piping and fittings with hot water after jointing is complete.
.11 During brazing, continuously purge the interior of the pipe with nitrogen.
3.3 INSTALLATION OF MEDICAL GAS PIPING
.1 Install to CSA Z7396.1 and CAN/CSA Z8835-3, Latest Edition.
.2 Install accurately and to measurement without springing or forcing.
.3 Provide service isolating valve where shown on drawings.
.4 Install piping parallel to main building lines.
.5 Where grouped piping occurs, trapeze hangers may be used if spaced to suit the smallest pipe size.
.6 Do not permit copper piping to contact ferrous metal.
3.4 PRESSURE SWITCH ADJUSTMENTS
.1 Locate all pressure switches and other devices requiring adjustment so that they are readily accessible and record their locations on "as-built" drawings.
3.5 TESTING
.1 Perform all pressure testing and cross-contamination testing required by CSA Z7396.1 and the Newfoundland and Labrador Department of Digital Government and Service NL.

.2 Be present with and lend assistance to the independent testing agency appointed by the Owner for final testing and certification.

3.6 WIRING

.1 This Contractor to provide all medical gas wiring as required to make system fully functional. Wiring to be run in EMT conduit. Refer to electrical specifications for all requirements.
END OF SECTION
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