SECTION 23 52 13
ELECTRIC BOILERS

PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Boiler
B. Boiler Controls
1.2 RELATED REQUIREMENTS
A. Section 23 08 00 – HVAC Commissioning Requirements
B. Section 23 21 14 – Hydronic Specialties
C. Section 23 09 13 – Instrumentation and Control Devices for HVAC:  Installation and wiring of indoor/outdoor controller
D. Section 26 27 17 – Equipment Wiring:  Electrical characteristics and wiring connections
1.3 REFERENCE STANDARDS
A. ASME (Section I, Section IV, or Section VIII) – Boiler and Pressure Vessel Code, Section I, Section IV, or Section VIII – Rules for Construction of Heating Boilers; The American Society of Mechanical Engineers; 2010
B. ASME CSD-11992 – Controls and Safety Devices for Automatically Fired Boilers
C. NEMA 250  Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical Manufacturers Association; 2003
D. NFPA 70 – National Electrical Code; National Fire Protection Association; 2008
E. UL 834 – Heating, Water Supply, and Power Boilers – Electric; Underwriters Laboratories Inc.; 2004
1.4 SUBMITTALS
A. Refer to Section 23 05 10 – General Mechanical Requirements for submittal procedures.
B. Product Data:  Provide literature indicating general assembly components, controls, safety controls, wiring diagrams with electric characteristics and connection requirements, and service connections.
C. Shop Drawings:  Indicate assembly, weights, heater configuration, and electric characteristics and connection requirements.
D. Manufacturer’s Instructions:  Indicate rigging, installation, and start-up procedures.
E. Manufacturer’s Field Reports:  Indicate conditions observed after start-up, including control settings.
F. Operation and Maintenance Data:  Include Manufacturer’s descriptive literature, operating instructions, cleaning procedures, replacement parts list, and maintenance repair data.
G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in the Owner’s name and registered with manufacturer.
H. Certificate:  Provide Manufacturer’s Certificate in accordance with Section 6.4 and Section 7 of the General Conditions.
1.5 REGULATORY REQUIREMENTS
A. Conform to ASME (Section I), ASME (Section IV), or ASME (Section VIII) for boiler construction.
B. Units:  UL labeled per UL 834.
C. Conform to applicable code for internal wiring of factory wired equipment.
D. Products requiring electrical connection:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose specified and indicated.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Protect units before, during, and after installation from to jacket, control panel, or other boiler components by leaving factory packaging in place until immediately prior to final acceptance.
1.7 WARRANTY
A. Warranty:  Manufacturer’s standard form in which Manufacturer agrees to repair or replace pressure vessel and selected (limited) manufactured components that fail in material or workmanship within in specified warranty period.
1. Electric Boilers:  Five (5) years from date of substantial completion, if proper water treatment and boiler preventative maintenance are followed.
PART 2  - PRODUCTS
2.1 MANUFACTURERS
A. Lattner Boiler Company (www.lattner.com).
B. Or approved equal that conforms to this specification.
2.2 MANUFACTURED UNITS
A. Description:  Manufacturer shall provide UL-listed electric resistance steam boiler.  Boiler shall be completely packaged, factory assembled, wired, and ready for operation except for piping and electrical connections.
B. Pressure vessel:  Pressure vessel shall be constructed in accordance with the ASME Code, Section, I, Section IV, or Section VII, and shall be stamped with an “S,” “H,” or “U” stamp.  Pressure shall be hydrostatically test and inspected by a third-party inspector and registered with The National Board.  Pressure vessel shall be integrally welded to a heavy-duty 4” steel channel base.
C. Insulation:  Insulation shall consist of a minimum of 4” fiberglass blanket.  Fiberglass blanket shall be rated for minimum 1 pound per cubic foot density.
D. Jacket:  Pressure vessel and insulation package shall be enclosed by a minimum 16 gauge steel jacket.  Jacket shall be protected against corrosion by a heat-resistant silicon acrylic enamel.  Pressure vessel enclosure shall be fan cooled.
E. Heating elements:  Incoloy heating elements shall not exceed 15 KW each.  Elements shall not exceed 75 W per square inch.  Elements shall be of a single “U bend” design.  Each element shall be individually removable from element flange.  Manufacturer shall furnish a 6” cold pin in each element terminal and allow 5/8” minimum clearance between elements.  Circuits shall not exceed 48 amps each.  Elements shall be wired with UL-listed 200 C conductors.   
F. Short Circuit Current Rating (SCCR):  35 kA.   
G. Power distribution enclosure and components:
1. The power distribution enclosure shall be NEMA 12 with vents.
2. Manufacturer shall supply the boiler with 200,000 ampere interrupting capacity fuses for each heating element.
3. Manufacturer shall provide magnetic contactors rated for a minimum of 500,000 cycles.
4. Power distribution block shall be sized for up to 500 MCM copper or aluminum conductors and be designed to accept single electrical service.  Above 500 MCM, multiple services must be used.
5. Back panel shall be set 1” off the enclosure.  All components shall be attached securely to back panel.
6. Wire above power distribution block shall be rated for 75 C with a maximum wire size of 500 KCMIL.  Wire below power distribution block shall be sized maximum amperage of individual contactor.
7. No more than sixty (60) #10 AWG and/or more than forty-five (45) #8 AWG shall be bundled together.
8. All incoming power wires shall indicate phase.
9. Minimum clearance between door and interior electrical components shall be ¾”.
10. Power distribution enclosure shall be fan-cooled.
11. Wiring diagrams shall be permanently affixed to inside of power panel door.
H. Control enclosure and components:
1. Manufacturer shall supply NEMA 1, fan cooled control enclosure.
2. Control circuit transformer shall include two (2) primary fuses and one (1) secondary fuse.
3. Corresponding wire markers shall be used to indicate wire start and end points.
4. Wire harnesses shall be used every 6”.
5. Din rail mounted spring cage terminals shall be used in control enclosure.
I. Controls:
1. Float-type primary low water cut-off and pump controller.
2. Probe-type auxiliary low water cut-off with manual reset.
3. One (1) limiting pressure control with manual reset
4. One (1) controlling pressure control (automatic reset) with differential.
5. One (1) modulating pressure control.
6. Pressure controller shall control progressive sequencing step controller and include a recycling relay to return controller to “OFF” position following power failure.
7. Progressive sequencing step controller with step indicator lights.  Number of steps shall be determined by number of circuits and boiler kW.
8. Non-fused disconnect.
9. Shunt-trip device.
10. Door interlock.
11. Ground fault.
J. Connections:  
1. One electrical supply connection (single point), supplying power to all heating elements and control devices. 
2. One (1) threaded or flanged steam outlet.
3. One (1) threaded feed water connection.
4. One (1) threaded blowdown connection.
5. One (1) threaded water column drain connection.
K. Trim:  
1. ASME-rated pressure relief valve. 
2. One (1) threaded or flanged steam stop valve.
3. One (1) spring-loaded check valve and one (1) ball-type stop valve to control  feed water.
4. One (1) quick-opening blowdown valve and one (1) slow-opening blowdown valve.
5. One (1) water column drain valve.
L. (OPTIONAL) Building automation system interface:  Manufacturer shall provide factory-installed programmable logic controller to enable building automation system to control boiler, monitor boiler, and display boiler status and alarms.
1. Control features shall include remote adjust pressure set point.
2. Monitoring features shall include low water level alarm (manual reset), real-time pressure display, real-time display of circuits energized, and ground fault alarm.
3. Programmable logic controller shall include BACnet/IP, BACnet/MSTP, TCP/IP, or ModBus interface to match building automation system protocol.
4. Programmable logic controller shall include LCD screen for local control and display.
M. [bookmark: _GoBack]Quality control:
1. Manufacturer shall perform final quality control check.  Quality control check shall include wire termination test and control continuity test. 
2. Manufacture shall include signed quality control checklist as integral part of boiler manual.
PART 3 – EXECUTION
3.1 EXAMINATION
A. Verify service and code requirements.
3.2 INSTALLATION
A. Install in strict accord with manufacturer’s instructions.
B. Provide piping connection and accessories as indicated.
C. Pipe relief valves to nearest floor drain.
D. Provide for single point electrical service.  Verify electrical requirements with electrical contractor, in particular service loads and disconnecting means.  Refer to Section 26 2717.  
3.3 START-UP
A. Check all safety devices.
B. Check all piping connections.
C. Adjust pressure controls according to Manufacturer’s instructions.
D. Verify pressure controls with consulting engineer or onsite project manager.
E. Tighten all electrical connections including element terminations according to Manufacturer’s instructions.
F. Perform boil out procedure according to Manufacturer’s instructions.
G. Verify that at least one operations manual resides with the boiler.
H. Demonstrate proper operation of equipment to Owner’s designated representative.
3.4 CLOSEOUT ACTIVITIES
A. Provide Manufacturer’s start-up report to Owner and Manufacturer.
B. Provide the services of Manufacturer’s field service representative to conduct operations and maintenance training.
3.5 SCHEDULES
A. Refer to Schedule on Drawings for input/output requirements.
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