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UNFIRED CLEAN STEAM GENERATORS
ELECTRONIC CONTROLS


PART 1 GENERAL

1.1. RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2. SUMMARY
A. Section Includes:

1. Perform all work required to provide and install an Unfired Steam generator with the required trim components including all related appurtenances to make a complete and functioning and operating system that will supply clean steam for humidification, and sterilizer equipment.

2. Steam Generators, Steam-to-Steam using Reverse Osmosis (RO) Water.

1.3. SUBMITTALS

A. Product Data: For each type product include rated capacities, operating characteristics, furnished specialties, and accessories.

B. Shop drawings:
1. Submit shop drawings and product data, including foot print dimensions, pipe sizes, pipe descriptions and piping arrangements, 
2. Electrical and control panel drawings for power, signal and control wiring.
1.4. INFORMATIONAL SUBMITTALS

A. Product Certificates:  For each type of, steam generator heat exchanger, from manufacturer.

B. Steam Generator, Heat-Exchanger Labeling:  Certified and labeled by testing agency acceptable to authorities having jurisdiction.

C. Source quality-control reports.

D. Field quality-control reports.

E. Warranty:  Standard warranty specified in this specification.
1.5. CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For steam generators, submit operation and maintenance data including start-up and shut down instructions, assembly drawings, along with spare and replacement parts lists.

1.6. QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as UL 508A control panel. NEMA 4X rated control panel enclosure.

B. ASME Compliance:  Where ASME-code construction is indicated, fabricate and label heat-exchanger storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1 - U Stamp.

C. All equipment or components of this specification section shall meet or exceed the requirements and quality of the items herein specified, or as denoted on the drawings.

D. Ensure equipment pressure ratings are at least equal to system’s maximum operating pressure at point where installed, but not less than specified.

E. Equipment manufacturer shall be a company specializing in manufacture, assembly, and field performance of provided equipment with a minimum of 5 years’ experience.

1.7. DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, protect and handle products to site under provisions of applicable section.

B. Protect internals from entry of foreign material by temporary caps on flanged openings.

1.8. COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.9. WARRANTY

A. When warranties are required, verify with Owner's counsel that special warranties stated in this article are not less than remedies available to Owner under prevailing local laws.

B. A. 

A. Standard Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of steam generator heat exchangers that fail in materials or workmanship within specified warranty period.

B. Warranty Period:

C. Tube Bundle shall carry a non-prorated (3) year warranty against failure due to thermal shock, mechanical failure, manufacturing or material defect. The tube bundle shall not be warranted from failure due to scaling, liming, corrosion, or erosion due to water or installation conditions.

D. SHELL shall carry a non-prorated (5) year warranty.

E. ALL OTHER COMPONENTS shall carry a non-prorated (1) year warranty.

PART 2 – PRODUCTS

2.1 UNFIRED STEAM GENERATOR
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Diversified Heat Transfer DHT SS Series
2.2 CONSTRUCTION – STEAM TO STEAM

A. Unfired Steam Generator Construction: shall be furnished with materials appropriate for the generated steam fluids noted on the schedule.

1. Generated Steam Fluid – RO Water for clean steam
2. Configuration – Vertical or Horizontal

3. Unfired Steam Generator shall be constructed of a 316/L stainless steel tank with flanged stainless steel clean steam outlet connection.

4. Unfired Steam Generator shall be furnished with submerged coil of 18 gauge BWG ½” O.D. 316/L stainless tubes expanded into a 316/L stainless steel tube sheet with 316/L stainless steel baffle supports. 

5. Steam head on unit shall be constructed of Cast iron or carbon steel material.

6. All Unfired Steam Generator components subject to the generated steam side shall be of 316/L stainless steel construction. Component piping on generated steam side shall be stainless steel.

7. Shell Tappings: Factory fabricated of 316/L stainless steel material attached to shell before testing and labeling.
a. Up to 2-1/2 inches size: NPT/threaded connections compatible with clean steam application.

b. 3 inches and larger size:  flanged connection compatible with clean steam application.

8. All Unfired Steam Generator components subject to the source steam side shall be of carbon steel, cast iron or copper construction. Component piping on source steam side shall be of copper or carbon steel construction. 

9. Unfired Steam Generator shall be furnished with an internal 316/L SS steam separator compatible with clean steam to improve quality of clean steam by removing liquid condensate. 
10. Unfired Steam Generator shall be furnished with a 3inch size bundle inspection port on the body of the shell. 
11. Support: Unfired Steam Generator shall be factory mounted on a carbon steel support skid, which shall be permanently welded to the shell.

12. All components and piping on clean steam side shall be of stainless steel construction compatible with clean steam. 

B. Unfired Steam Generator shall be ASME Code constructed and stamped in accordance with Section VIII, Division I, for Unfired Steam Generators and major electrical components shall be U.L. listed. Unfired Steam Generators shall be registered with the National Board of Boiler and Pressure Vessel Inspectors, and signed copy of shop inspection report shall be furnished.
C. An Unfired Steam Generator shall be furnished as a complete package ready for installation including all necessary components for operation. The Unfired steam generator, steam-to-steam type, shall be of the sizes and capacities noted on the schedule. The generator shall consist of here-within-specified materials and components and shall be specifically designed for working pressure scheduled. The Unfired steam generator selection shall be provided with the scheduled minimum heat transfer surface area required to meet the scheduled capacity and pressure drops. The tube pitch of the heat exchanger shall be square to allow for proper Nucleate boiling, cleaning lanes and less fouling. The Unfired steam generator shall be factory mounted, wired, piped, and tested.

D. Unfired Steam Generator shall be insulated with not less than 3-inch-thick fiberglass insulation, protected by not less than 22 gauge thick galvanized steel jacket.

E. Unfired Steam Generator shall be furnished with three magnetic level switches (high, low and emergency low) and stainless steel level gauge as part of liquid level controller with 316-L stainless steel water column. Include high water shut off to fail close the solenoid valve and an emergency low water cut off power supply to the control valve.  Float level switches shall not be used.
F. Unfired Steam Generator shall be furnished with an ASME Code Section VIII stainless steel pressure relief valve with a capacity to relief the total BTU of output of the generator at set pressure. 
G. Make-Up Water: Provide make-up feed water line with check valve, isolation valve, feed water solenoid valve and a high limit solenoid valve. All piping and components shall be stainless steel compatible with clean steam. 

H. Unfired Steam Generator shall be furnished with a manual and an automatic standard bottom blowdown valve which works on adjustable timer bases.

I. Optional TDS surface blowdown system: A factory installed time sample feed water blow down system consisting of a controls, which measures the total dissolved solids in the Unfired Steam Generator. The blow down operates on a timed basis and if the total dissolved solids exceed the set point the valve shall blow down boiled until fresh water brings the total dissolved solids level to the desired setting. 

J. Pressure Control: Include adjustable set point type solid-state control module with touchscreen user interface, mounted externally to shell. Unit shall be furnished with a fully modulating electronic control valve to maintain desired output steam pressure within +/-2psi.  Control valve shall be suitable for 125 psi at 300 F. Unit controller shall monitor output steam pressure through stainless steel pressure transmitter and modulate the boiler steam to maintain constant output pressure.

K. Unfired Steam Generator shall be furnished with a vacuum breaker on head. Source steam pressure gauge on head to monitor the steam pressure. Gauge shall be of copper or brass construction with a steel case and shall be of the appropriate range for the source steam pressure of the appropriate range for the source steam pressure.

L. Unfired Steam Generator will be factory supplied with a float and thermostatic main condensate trap with optional strainer and drip trap before the control valve. 
M. Control Panel shall be provided with the following associated features:

1. Factory mounted to steam generator shell. Panel shall be moveable in the field so the panel is at user eye level.  Provide manual disconnect switch for power supply to control panel and refer to electrical drawings/specifications, national and local codes for details. 

2. Touchscreen HMI user interface display with easy adjustable set points. Backup LCD display on PID controller installed inside the control panel enclosure. 

3. Control Panel shall have two level password protections for settings adjustment.

4. Process indication displayed on the colored touchscreen display on home screen with user configurable through plain English menus.

5. Solid-state control module shall be provided with a field programmable digital electronic HMI and PID controller allowing the user to set operating and pressure limits on the display screen.

6. Solid–state control module shall be supplied with dry contact closure outputs to indicate to building management system (BMS) the occurrence of high and low pressure alarm condition.

7. Control module shall be supplied with an on-off switch and shall be mounted in a NEMA 4X panel; all limits shall be 24 VAC.

N. Building Management System Interface:  The control panel either shall or shall not be capable of remote communications with the building management system to:

1. Turn the unit on or off through a dry contact.

2. Remotely set the desired clean steam outlet pressure.

3. Remotely monitor the operating pressure.

4. Remotely monitor high and low pressure alarm status.

5. Remotely monitor pressure sensor status.

6. Remotely monitor Control valve opening percentage.

7. Compatibility with Modbus and BACnet /IP standard. For Interface with BACnet MS/TP, LonWorks, Metasys N2 and Modbus RTU protocols; an external communications gateway shall be utilized.

O. Unfired Steam Generators shall be furnished as factory packages with all wiring to control panel and will be factory piped so contractor shall have field connections to feed water, source steam, condensate drain, clean steam outlet, blowdown drain and relief valve outlets.
P. Optional: Furnish a shell and tube condensate waste heat recovery economizer heat exchanger. Heat exchanger shall be constructed of a type 316 stainless steel on make-up feed water side. Tubes shall be constructed of type 316 stainless steel. Heat exchanger shall be factory piped and mounted to the clean steam generator structural skid. Heat exchanger shall be of sufficient capacity to reduce the condensate temperature to 140F or below at full load.

2.3 Capacity and Characteristics:

A. Clean steam production:           lbs/hr at          psig pressure.

B. Feed water temperature:           deg F.

C. Clean Steam Pipe Size: 3 inch Flanged.

D. Steam Supply:

1. Inlet Pressure:           psig.

2. Demand Rate:           lb/h.

3. Input Rating:           Btu/h.

4. Steam Pipe Size:             NPT or FLG.

E. Condensate Pipe Size:             NPT.

F. Electrical Characteristics: Single point field power connection to factory installed and factory wired transformers, switches, controllers and other electrical devices. 

1. Volts:  120

2. Phases:  Single

3. Hertz:  60
PART 3 – EXECUTION

3.1 INSTALLATION

A. Complete structural, mechanical, and electrical connections in accordance with manufacturer's installation instructions.

B. Provide start-up service, make required adjustments and tests as directed by Engineer

C. Install unfired steam generators as Indicated on Drawings.

1. Allow satisfactory arrangement in space available.

2. Provide sufficient room for replacing heat exchanger bundle, cleaning, and servicing of components.

3. Provide anchor bolts

4. Pipe blow-off and drain valves to floor drain

5. Safety Valves
6. Mounting pad should be provided of sufficient height to facilitate condensate  drainage
3.2 TESTS AND START-UP

A. After installation is completed:

1. USG:

a. Test hydrostatically in accordance with ASME recommendations.

b. Test operating and safety controls by operating boiler and:

1) Raising steam pressure

2) Lowering water level

B. Provide services of factory representative of manufacturer to:

1. Test operating controls for proper operation.

2. Test safety controls for proper operation.

3. Test relief valves per ASME Code.

C. Submit written report to affect that safety and operating controls have been properly installed, calibrated and adjusted.
3.3 OPERATING INSTRUCTIONS

A. Instruct designated Owner's personnel in operation of equipment.

END OF SECTION
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