SECTION 235212 - HOT WATER ELECTRIC BOILER
Copyright 2011 by The American Institute of Architects (AIA)
Exclusively published and distributed by Architectural Computer Services, Inc. (ARCOM) for the AIA
Revise this Section by deleting and inserting text to meet Project-specific requirements.
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.
GENERAL
RELATED DOCUMENTS
Retain or delete this article in all Sections of Project Manual.
Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
The work to be performed includes all new equipment, labor and materials required to furnish and install Sussman EW Electric Hot Water Boilers as described in this product guide specification.
REFERENCES
ASME Section IV
CSD-1, Controls and Safety Devices
NEC, National Electric Code
UL-834
SUBMITTALS
Product Data: Submit manufacturer’s technical product data, including rated capacities of selected model, weights (shipping, installed and operating), installation and start-up instructions, and furnished accessory information.
Retain paragraph below if equipment includes wiring.
Shop Drawings: Submit manufacturer’s end assembly drawings indicating dimensions, connection locations, and clearance requirements.
Wiring Diagrams: Submit applicable manufacturer’s electrical requirements for the boiler including ladder type wiring diagrams for interlock and control wiring. Clearly differentiate between portions of wiring that are factory installed and portions to be field installed.
INFORMATIONAL SUBMITTALS
Retain first paragraph below if required by seismic criteria applicable to Project.  Coordinate with Sections specifying mechanical vibration, supports, and seismic controls.  See ASCE/SEI 7 for certification requirements for equipment and components.
Retain first paragraph below for product certificates from manufacturers.
Product Data 
Include details of equipment assemblies
Include diagram(s) for dimensions, required clearances, components and location of each field connections.
Retain first paragraph below if plumbing codes for Project area require domestic-water heat exchangers to be independent-testing-agency certified.  Verify availability for units retained.
Field quality-control reports.
Boiler Manufacturer’s Certification:
ASME Stamp on the boiler vessel.
UL packaged boiler label affixed to the boiler.
Warranty: Standard warranty specified in this specification.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: Manufacturer’s printed operation and maintenance manuals shall be submitted prior to final acceptance by the engineer. Operation and maintenance manuals shall contain operating instructions, cleaning procedures, replacement parts list, maintenance and repair data, etc. 
Manufacture’s data reports
Form H-2
ASME CSD-1 certification
Factory Acceptance Test Report
QUALITY ASSURANCE
Manufacturer’s Qualifications: Firms regularly engaged in the manufacture of electric steam and hot water boilers, whose products have been in satisfactory use in service for not less than seventy (70) years.  The specifying engineer, contractor and end customer must have the option to visit the factory during the manufacture of the boilers and be able to witness manufacturing, test fire, and other relevant procedures.
The boiler package shall be certified to cUL/UL 834.
The boiler will be rated for a maximum allowable working temperature and pressure of 250F at 160 PSIG for ASME Section IV or alternative pressures and temperatures upon request. 
The entire boiler system and its installation shall conform to the manufacturer’s instructions, applicable codes and associated National Board requirements.
The equipment shall be in strict compliance with the requirements of this specification and shall be the manufacturer’s standard commercial product unless specified otherwise. Additional equipment features, details, accessories, etc. which are not specifically identified but which are a part of the manufacturer’s standard commercial product, shall be included in the equipment being furnished.
The equipment shall be of the type, design, and size that the manufacturer currently offers for sale and appears in the manufacturer’s current catalog.
The equipment shall fit within the allocated space, leaving ample allowance for maintenance and inspection.  Heating elements to be capable of removed within the NEC and local code clearances. Service clearances required only for one side of boiler.
The equipment shall be new and fabricated from new materials. The equipment shall be free from defects in materials and workmanship.
All units of the same classification shall be identical to the extent necessary to ensure interchangeability of parts, assemblies, accessories, and spare parts wherever possible.
In order to provide unit responsibility for the specified capacities, efficiencies, and performance, the boiler manufacturer shall certify in writing that the equipment being submitted shall perform as specified.
Boilers shall be fully tested prior to shipment.  Proper operation of the boiler and all controls will be assured by testing the control circuit and safety devices at the factory. Tests will include adjusting all operating and safety controls to the correct settings.  Factory representatives, specifying engineers, installing contractors and/or end users/customers shall all be welcome to witness the boiler being built and/or tested at the manufacturer’s factory. 
Pressure vessel inspection shall include a hydrostatic test in the presence of an inspector having a National Board Commission, who shall certify a Data Report which shall be delivered with the boiler as evidence of ASME code compliance. In addition to the ASME symbol, the boiler shall bear a National Board Registration Number.
WARRANTY
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.
Standard Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of the electric hot water boiler that fail in materials or workmanship within specified warranty period, which commences at date of shipment from the factory. Sussman will repair or replace F.O.B. factory any part of the equipment, as defined above, provided this equipment has been installed, operated and maintained by the buyer in accordance with approved practices and recommendations made by Sussman. The commissioning agency must also successfully complete and return the equipment Installation and Operation Checklists to Sussman. This warranty covers any failure caused by defective material or workmanship; however, waterside corrosion or scaling is not covered. Therefore, it is imperative that the boiler water management and chemistry be maintained as outlined in the Installation and Operation Manual. This warranty does not include freight, handling or labor charges of any kind.

Warranty Period:
The pressure vessel shall carry a non-prorated (10) year warranty against failure due to thermal shock, mechanical failure, manufacturing or material defect. The vessel shall not be warranted from failure due to scaling, liming, corrosion, or erosion due to water or installation conditions.
ALL OTHER COMPONENTS shall carry a non-prorated (1) year warranty.
PRODUCTS
See discussions on various types of domestic-water heat exchangers in the Evaluations for minimum and maximum limits on capacity and recovery of domestic-water heat exchangers in this Section.
Vitraglas and Hydrojet are trademarks of Bradford White Corporation.
ACCEPTABLE MANUFACTURERS
This specification is based on the EWx Series boilers as manufactured by Sussman Electric Boiler.  Equivalent units and manufacturers must meet all performance criteria and will be considered upon prior approval.
Basis of Design: Sussman EWx Series models.
Other acceptable manufacturers that must still meet all performance and control criteria:
Fulton – FB-W Series
Cleaver Brooks – WB Series
Customers, engineers and contractors shall have the option to visit the boiler manufacturer’s factory to witness manufacturing, testing, and other operational safety inspections associated with the referenced boilers.
BOILER CONSTRUCTION
The boiler shall be completely factory assembled as a self-contained unit. Each boiler shall be neatly finished, thoroughly tested, and properly packaged for shipping.
Pressure Vessel:
The vertical pressure vessel design and construction shall be in accordance with Section IV of the ASME Code for heating boilers. The boiler shall comply with CSD-1 code requirements and carry a cUL listing.
The pressure vessel shall be ductile iron 65-45-15 and common headers shall be SA-53B ERW pipe.  
Boiler vessel shall be covered with 2 inch soft high temperature insulation with R value of 7.6 and the element shroud cover shall be covered with 2 inch foam board with R value of 10.. 
Boiler front access doors and top shall be 16 guage, Grade 430 stainless steel and side and back panels shall be 16 gauge steel with primer and powder coated texture paint.finished coat of paint.
BOILER DESIGN
The boiler shall be a modular pressure vessel design.
Boiler shall be supplied with resistance type heating elements with Incoloy 800 sheathing to ensure longer life.  
The heating elements shall be individually field replaceable with standard tools.
The heating elements shall have a watt density not to exceed 76 Watts per square inch. 
All heating elements shall be removal from the boiler front and not require more space than the NEC required clearances. No overhead service clearance required.
CONTROLS
All controls to be panel mounted in a NEMA 1 enclosure and so located on the boiler as to provide ease of servicing the boiler without disturbing the controls.  Panel shall be accessible only from the boiler front; no access required from sides or back. All controls shall be mounted and wired according to Underwriters’ Laboratories requirements. 
Standard solid state PID controller with 7 inch TFT color projective capacitive (multi-touch) wide screen display.
Remote Enable/Disable standard. 
Multiple boiler sequencer onboard boiler standard; no separate controller allowed.
Standard boilers controls shall include BACnet I/P, BACnet MSTP (RS485), ModBus IP and ModBus MSTP (RS485).  No separate gateway or protocol translator allowed.  Boiler modulating controls are limited to one external signal only, strike outdoor air reset or remote setpoint. 
Optional interlock for ensuring boiler shall not run while system pump is offline.
		
Remote Set Point via 4-20mA or BACnet/ModBus is standard.
Remote Enable/Disable is standard. 
Control of water isolation valve is standard.
Primary VFD Pump Control and Primary Pump Contact Enable is standard.
Outdoor Reset is standard.
Anti-cycling controls to extend component life is standard.
Display which heating elements are energized at any point in real time is standard.
General Alarm Contacts for low water, high temperature PID and over temperature faults standard.
Standard Silicon Controlled Rectifier (SCR)control for almost infinite turndown, minimize peak electrical demand and extend component life on 270kW through 1200kW units
Standard Solid State Relay (SSR) control for almost infinite turndown, minimize peak electrical demand and extend component life on units up to 240kW.
Domestic Water Heating and Combination Heating/Domestic Functions
A. 	DHW priority pump enable/disable
B. 	DHW boost function
C. 	DHW tank priority function
D. 	DHW tank temperature sensor input
BOILER FITTINGS & TRIM
The boiler shall be supplied with an ASME Section IV safety relief valve. The safety relief valve size shall be in accordance with ASME code requirements and set at 150 PSIG for Section IV Pressure Vessels. 
A combination temperature/pressure gauge shall be included with the boiler. 
Drain valve shall be full port. 
Two adjustable high limit temperature controllers, one with automatic reset and one with manual reset.
Solid state auxiliary low water cut-off probe control with manual reset and test switch.
The boiler shall come set up for transport by forklift.
Instructions for installation, operation and maintenance of the boiler shall be contained in a manual provided with each boiler.
A color coded wiring diagram corresponding to the boiler configuration shall be included with each boiler.
ELECTRICAL POWER 
Electrical power supply shall be [208][240][480][600] volts, 60 cycle three phase. 
Main lugs for supply circuits. 
Mechanical lugs bolted to copper bus bars or distributions blocks with pressure connectors. 
Panel electrical short circuit current rating (SCCR) shall be 5,000 amps interrupting current or 100,000 amps SCCR capable.
Optional factory mounted fused 120V control circuit transformer. 
Housed in NEMA 1 enclosure with louvers. 
Wiring shall be color coded to match a wiring diagram. 
Install factory wiring outside of an enclosure in a metal raceway or conduit. 
Minimum heating element wire size shall be #6 AWG on 480V & 600V; #6 AWG on 208V & 240V
Minimum control circuit wire size shall be #16 AWG.
SOURCE QUALITY CONTROL
Retain first paragraph below for factory-assembled, domestic-water heat exchangers.  Factory tests are an added cost option and may not be available from some manufacturers.  Verify requirement with Owner.
Hydrostatic and Functional Test: Factory to perform a functional test that includes powering all stages to test elements, contractors and relays while operating with water, test all safety devices and perform a hydrostatic test.
Test and inspect boilers before shipping, according to most current ASME Boiler and Pressure Vessel Code and UL-834.
Prepare test and inspection reports.
EXECUTION
BOILER INSTALLATION
Equipment and materials shall be installed in an approved manner and in accordance with the boiler manufacturers’ installation requirements.
The installer shall construct a flat, level foundation designed to support the entire load. Calculations shall be based upon the maximum or filled weight of the system. The boiler should be located in dry surroundings on a level base, making sure that there is sufficient room around the boiler to enable the operator and/or the maintenance engineer to gain access to all parts of the boiler. Check location for ease of water supply and electrical connections. Place the boiler on a non-combustible floor with clearances to unprotected combustible materials, including plaster or combustible supports.
Assemble unit sections and parts shipped loose or unassembled for shipment purposes.  Follow manufacturer's installation recommendations and instructions.
Install electrical control items furnished by manufacturer per wiring diagram provided by manufacturer.
Complete system piping as required by manufacturer for operation of system.
CONNECTIONS
Piping installation requirements are specified in other Division 23 Sections. Drawings indicate general arrangement of piping, fittings, and specialties. 
Install piping adjacent to boiler to allow service and maintenance. 
Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required. 
Connect hot-water piping to supply and return boiler connections with shutoff valve and union or flange at each connection. 
Install piping from safety relief valves to nearest floor drain or point of safe discharge. 
Ground equipment according to Division 26 section and specification requirements. 
Connect wiring according to Division 26 section and specification requirements.
Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.
FIELD QUALITY CONTROL
Perform tests and inspections.
Perform installation and startup checks according to manufacturer’s written instructions.
Leak Test: After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
Operational Test: After electrical circuitry has been energized, start units to confirm proper operation.
Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
Prepare test and inspection reports.
DEMONSTRATION
Train Owner's maintenance personnel to adjust, operate, and maintain electric hot water boilers.
END OF SECTION
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