	Typical Specification

	KEB-SPEC-01



[image: image1]

Typical Specification for Lochinvar® Lectrus Commercial Electric Heating Boiler

The BOILER shall be a Lochinvar Lectrus Commercial Electric Heating Boiler, Model 
KEB -(15, 30, 45, 60, 75, 90, 105, 120, 135, 150)-________, rated at __________kW, for a balanced, 3-wire delta load at __________volts,       - phase 60 Hertz.  The Boiler shall be designed for a _______GPM flow with a discharge temperature of _______°F and entering water at _______°F.  The Boiler shall be available with electrical inputs from 15 kW up to 150 kW.  BOILER shall be designed for a low pressure heating system with an operating pressure at _______pounds per square inch.
*240V 1-phase not available in 45 – 150 kW*
The BOILER vessel shall be constructed in accordance with Section IV of the ASME Boiler and Pressure Vessel Code requirements, “H” stamped and registered with the National Board of Boiler and Pressure Vessels.  The vessel shall be equipped with threaded two-inch inlet and outlet connections, safety valve and drain nozzle connections as required.  All plumbing connections shall be of Schedule 40 steel pipe. The BOILER vessel shall carry a 10-year limited warranty.
The boiler shall be factory assembled, wired, and tested.  The entire hot water boiler shall be certified and listed by CSA International to CSA C22.2 No. 165-92 and UL 834 standards. The BOILER shall be provided a 1-year limited warranty on parts.

The BOILER shall be constructed with a heavy gauge steel jacket assembly, primed and pre-painted on both sides. The jacket assembly shall include a full sized electrical control panel separated by an air gap.  A 2” minimum gap shall be provided between the vessel and electrical panel to keep components and controls at a reduced ambient temperature for extended service life.  The electrical control panel shall have a full-length hinged door with lock for access to controls. The assembled boiler shall have a common structural steel base supporting both the electrical panel enclosure and vessel jacket.  The steel base allows ease of installation and provides proper support as a permanent base.    

Electrical entrance shall be made through the top or side of the rear electrical junction box.  All field electrical wiring connections to the boiler shall be made to a main terminal block. There shall be one main terminal block with one wire per phase per entrance (two wires per phase for 208VAC 105-150kW models).  All internal wiring shall be made to solderless terminal lug wiring connections.  Wiring to be color coded for ease of servicing.  All power circuits to heating elements shall be fused with cartridge type fuses having a minimum 100,000 amp interrupting rating. Operation of the heating elements shall be switched by three pole magnetic contactors operated by a 120 volt control circuit provided by the modulation control board. The control circuit shall use a built-in transformer to reduce line voltage to 120 VAC for operation of the controls and a power supply unit to regulate 24 VDC for control circuit components.  The control circuit shall be fused on the primary side.   
The BOILER shall feature a modulation control board that includes a triac board(s). The modulation control board shall rotate which bank of elements comes on based on the average runtime of each bank, ensuring an equal number of cycles across all heating elements.

The BOILER’s modulation control board shall feature a triac board(s) as standard construction. The triac board(s) shall modulate one bank of elements in between the engagement of each sequential bank from a minimum of 0-11% up to 100%, offering precise temperature control and a full range of heating during normal operating conditions.

The BOILER shall utilize a 120 VAC and 24 VDC control circuit and components.   The control system shall have a factory installed display for boiler set-up, boiler status, and boiler diagnostics. All components shall be easily accessed and serviceable from the front, rear and top of the jacket. The BOILER shall be equipped with a high limit temperature control with manual reset; ASME certified pressure relief valve set for 50 psi (standard); outlet water temperature sensor with a dual thermistor to verify accuracy; system supply water temperature sensor; outdoor air sensor, low water cut off with manual reset and supplied with a temperature/pressure gauge.

The BOILER shall feature the “SMART SYSTEM™” control which is standard, and factory installed with 128 x 128 resolution display, password security, outdoor air reset, pump delay with freeze protection, pump exercise, ramp delay featuring six steps, domestic hot water prioritization with limiting capabilities, USB drive for simple uploading of parameters and a PC port connection for connection to a local computer for programming and trending.  A secondary operating control that is field mounted outside or inside the appliance is not acceptable.  The BOILER shall have alarm contacts for any failure, runtime contacts and data logging of runtime at given modulation rates.  The BOILER shall have a built-in programmable “Cascade” function with leader redundancy to sequence and rotate while maintaining modulation of up to eight boilers of different Btu inputs without utilization of an external controller.  The internal “Cascade” function shall be capable of lead-lag, efficiency optimization, front-end loading, and rotation of lead boiler every 24 hours. The BOILER shall be capable of controlling an isolation valve during heating operation and rotation of open valves in standby operation for full flow applications. The control must have optional capability to communicate via Modbus protocol with a minimum of 46 readable points.  The BOILER shall have an optional gateway device which will allow integration with LON or BACnet protocols.  
The BOILER shall feature an integrated dual-energy utility control.  In periods of peak electrical demand, the BOILER shall be capable of receiving a signal from the utility supplier which disables the LECTRUS BOILER and enables an auxiliary gas fired BOILER(s).
A 0-10 VDC output signal shall control a variable speed boiler pump to keep a fixed Delta T across the boiler regardless of the modulation rate.  The BOILER shall have the capability to receive a 0-10 VDC input signal from a variable speed system pump to anticipate changes in system heat load in order to prevent flow related issues such as erratic temperature cycling.   

The BOILER shall be equipped with two terminal strips for electrical connection.  A connection board with 46 connection points for safety and operating controls, i.e., Alarm Contacts, Runtime Contacts, Tank Thermostat, Domestic Hot Water Building Recirculation Temperature Sensor Contacts, Remote Enable/Disable, System Supply Temperature Sensor, Outdoor Temperature Sensor, Tank Temperature Sensor, Modbus Building Management System Signal and Cascade Control Circuit.  A high voltage terminal block shall be provided for Supply voltage. The BOILER shall have connection points to power field supplied relays for independent pump control of the System pump, the Boiler pump and the Domestic Hot Water pump. 

The immersion heating elements shall be low watt density with an incoloy outer sheath material for long life.  The heating elements shall be a three-beam design and mount in individual NPT openings in the vessel top head.  Each heating element shall not exceed 15 kW of input per NPT opening.

STANDARD CONSTRUCTION

The BOILER shall be constructed in accordance with the following code requirements as standard equipment.  Manufacturing of special models to meet the below code requirements is not acceptable.
CRN Approval in Canada

Note:  Due to the large disparity in CSD-1 interpretation from state to state, please confirm to the factory all controls required in your jurisdiction.
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