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Sample Specifications
HAWK 6000 for CBND
A. GENERAL


1. 
Select one of the following three cases:
• CBND Elite 40kpph to 90kpph* - The combustion control shall be a Single Point Positioning (SPP), Parallel Positioning (PP) or Fully Metered (FM) type HAWK 6000 PLC based  system.
For SPP: Single Pneumatic actuator, linked to jackshaft, equipped with electro-pneumatic positioner driving air, gas and/or oil control valve and FGR (when required)
For PP:  Two pneumatic   actuators   equipped   with electro-pneumatic positioners,   each linked to a jackshaft: one driving the gas and/or oil control valve, one air and FGR*. All actuators are to be equipped with position feedback.
For FM: Two pneumatic   actuators   equipped   with electro-pneumatic positioners, each linked to a jackshaft:  one driving the gas and/or oil control valve, one air and FGR (when required)
Proof  of purge  and  low  fire limit  switches   should  be  supplied  with  all  air  and  FGR

dampers.  The switches are not to be integral to any positioner, but mounted external to it.
Proof of low fire limit switches  should  be  provided  on  all fuel valves connected  to its positioner  via linkage assembly,  these  switches  would also  be  mounted  external  of the positioner.
• CBND Elite 100kpph to 225kpph - The combustion control shall be a Fully Metered (FM) type HAWK 6000 PLC based system.    System to include pneumatic  actuators  equipped with electro-pneumatic positioners, one driving the gas control valve, one driving the oil control valve, one for the air damper,  one for the FGR damper  (when required).
Proof  of purge  and  low  fire limit  switches   should  be  supplied  with  all  air  and  FGR

dampers.  The switches are not to be integral to any positioner, but mounted external to it.
Proof of low fire limit switches  should  be  provided  on  all fuel valves connected  to its positioner  via linkage assembly,  these  switches  would also  be  mounted  external  of the positioner.
• CBND Premium 10kpph to 50kpph - The combustion control shall be a Single Point Positioning (SPP) or Parallel Positioning (PP) type HAWK 6000 PLC based system.  Servo motors (pulse positioning) actuators are to be used for air, gas, oil and FGR (when required). For PP, all actuators are to be equipped with position feedback.
Proof of purge  and  low fire limit switches  should  be  supplied  with  all  air  and  FGR*

dampers.  The switches are not to be integral to any positioner, but mounted external to it.
Proof of low fire limit switches  should  be  provided  on  all fuel valves connected  to its positioner  via linkage assembly,  these  switches  would also  be  mounted  external  of the positioner.
*kpph = lbs per hour x 1000
2. 
Control package  shall be fully integrated and part of the boiler manufacturer  scope.
B. CONTROL PANEL
1. 
The control panel shall include the Burner Management System (BMS), Combustion
Control System (CCS) and Drum Level Control System (feedwater).
2. 
The Control Panel shall be floor or windbox mounted, depending on burner capacity.
CBND Elite 40kpph to 90kpph: Windbox mounted CBND Elite 100kpph to 225kpph:  Floor mounted CBND Premium 10kpph to 50kpph: Floor mounted
3. 
The cabinet shall be prewired and completely tested before shipment.
4. 
Each control component in the panel shall be properly identified with a nameplate with black letters on white background.
C. COMPONENTS AND CODES
1. 
Individual components shall be Underwriter's Laboratory listed.
UL approval and label is available (optional). Panel to be CSA certified for Canada (optional).
Arrangement and logic to meet latest NFPA 85 or CSA B149.3
Nonhazardous area
2. 
Devices mounted inside panel structure shall be located so that terminals and adjustment devices are readily accessible without use of special tools and with terminal markings clearly visible.
3. 
Wiring shall be arranged so that instruments and devices may be removed and serviced without unduly disturbing the wiring.

4. 
Where feasible, all conduits and fittings shall enter enclosures and devices from the bottom.
5. 
24 VDC control power supply shall be provided. The power supply shall be sized to handle the total 24 VDC load of the control panel.
6. 
Pilot lights and push button shall be Allen Bradley 800T series, class IEC, Nema 4/13.
D. WIRING


1. 
All control wiring shall be grounded. Minimal spare I/Os will be of 2 AI, 2 AO, 8 DI, 2 DO.

2. 
Terminal strips shall be installed within the control panel to accommodate field wiring, including shields and internal panel wiring. Terminal blocks shall be numbered to correspond with numbers on wiring diagrams.  All wires within the cabinets shall be identified at each end with one-piece markers. Identification number is also required for each control devices such as relays, timers, etc.
3. 
Internal wiring shall be completed prior to shipment to allow factory checkout.
4. 
Analog and 24VDC wiring shall be run separately from AC wiring. Analog wiring shall be shielded twisted pairs with drain wire. Field terminals shall be provided for drain wire. Shield and drain wire shall be contiguous from analog board to field terminal.
5. 
I/O boards shall be wired to field terminal strips with multi conductor 18 AWG stranded copper with overall shield.
6. 
120 VAC and 24 VDC wiring shall be 16 AWG stranded copper, 600 volts, type TEW, colors as per manufacturer standard.
7. 
Wire termination:  insulation shall be carefully stripped leaving bare wire as per the terminal specification.
8. 
Wire markers shall be thermal printed, self-laminating white/translucent vinyl labels as manufactured by W. H. Brady model PTL-103-427.
9. 
Rigid conduit shall be galvanized steel with a minimal diameter of ½ inch. Aluminum fittings should be used.
10.   Liquid tight flexible metallic conduit usage shall be limited to a maximum length of 30 inches. Galvanized steel fittings should be use.
11.   Wiring specification from panel to instrument (for 10 kpph to 90 kpph CBND): Pull through wireway, Nema 4, UL or CSA listed.
12.  Wiring specification from panel to instrument (for 100 kpph and up CBND): Cable trays shall be ASTM A123 hot-dipped galvanized after fabrication, ladder of solid bottom type, width 6 inches, depth 4 inches.
E. JUNCTION BOXES
1. 
The junction boxes shall be rated NEMA 4. Conduit fitting shall be rated NEMA 3R.
2. 
120 VAC and 24 VDC wiring shall be 14 AWG stranded copper, 600 volts, type TEW, colors as per manufacturer standard.
3. 
Analog wiring shall be 16 AWG Shielded, twisted pair, stranded tinned copper, CSA / UL; Positive - Black, Negative - White.
4. 
Wire Terminations shall be stripped insulation, sufficient to install in terminal.
5. 
Wire markers shall be thermal printed, self-laminating white/translucent vinyl labels as manufactured by W. H. Brady model PTL-103-427.
F. ENCLOSURE
1. 
The enclosure shall be designed per NEMA ICS 6-1993 (E 2001) standards and rated
NEMA 12/4.
2. 
The panel shall be designed for 120 VAC, 1 phase, 60 Hz electrical service, 32°F to 120°
operating temperature and 85% non-condensing  relative humidity. No direct sun exposure.
3. 
The panel shall include front hinged and gasketed doors having lockable handles.
4. 
The cabinet shall be painted with polyester urethane powder coating electrostatically applied to all inside and outside surfaces and baked at high temperature to bond the coating to the enclosure surface. The color will be per the enclosure manufacturer standard.
G. BURNER MANAGEMENT SYSTEM (BMS)
1. 
The control panel shall include a Burner Management System (BMS) meeting all applicable NFPA-85 specifications and shall have the following features:
2. 
The BMS shall be a microprocessor based Fireye YB110 Burnerlogix with Display Module and Annunciator. The flame safeguard system shall provide the proper burner sequencing, ignition and flame monitoring protection on single or dual fuel burners. It shall utilize non- volatile memory and be able to implement the functions required by the control system.
3. 
The Fireye YB110 shall monitor all safety interlocks and master fuel trips for purposes  of shutting down the boiler on safety trips and providing diagnostic information.
4. 
The flame scanner shall be self-check Fireye 45UV5 or 95DSS1  or 95IR depending on fuel selection.
5. 
The BMS shall comply with latest NFPA 85 for Boiler Operation. Automatic recycling offered for system with FD fans of up to 100HP (maximum recycling frequency of once every two (2) hours). Automatic non-recycling offered for system with FD fans of up to
150HP. Manual supervised system for system using FD fans of more than 150HP.
6. 
The BMS shall comply with latest CSA code (optional).
7. 
Systems using electro-pneumatic positioners and actuators must have a Low Instrument
Air Pressure switch wired into the running interlock circuit (LIAP).

8. 
Boiler purge time shall be set for eight (8) boiler system volume changes per NFPA 85.
9. 
Boiler purge time shall be set for four (4) boiler system volume changes per CSA (optional).
10.   BMS shall provide first out annunciation and log history to HMI through Ethernet communication.
11.   For CBND Premium Honeywell BMS is available.
H. COMBUSTION CONTROL
1. 
The control panel shall include a Combustion Control System (CCS) based on a Programmable Logic Controller (PLC) Allen-Bradley Compact Logix model 1769-L35. The HMI shall display all the screens  of the Combustion Control System.
2. 
All analog (4 to 20 mA) inputs are supervised for bad quality.
3. 
The Combustion Control System (CCS) shall be (select one of the following):

• CBND Elite up to 90kpph
Single Point Positioning. Using pneumatic actuator.  Optional O2 trim done by varying FD

fan rotation speed with a VFD. SPP offered for system having windbox mounted fan only.
• CBND Elite up to 90kpph
Parallel Positioning with O2 trim (optional). All positioners have feedback signal. Program- ming includes a cross limiting to prevent air/fuel deviation caused by different actuator speed.  VFD optional. PP offered for system having windbox mounted fan only.
• CBND Elite 40kpph to 90kpph
Full Metering cross limited with O2 trim (optional). Using pneumatic actuators. VFD

optional.
• CBND Elite 100kpph to 225kpph
Full Metering cross limited with O2 trim. Using pneumatic actuators. FGR positioner with feedback. VFD optional.
• CBND Premium 10 kpph to 50kpph
Single Point Positioning using servo motor (pulse positioning). Optional O2 trim done by varying FD fan rotation speed with a VFD.

• CBND Premium 10 kpph to 50kpph
Parallel Positioning with O2 trim (optional). All servo motors have feedback signal. Pro- gramming includes a cross limiting to prevent air/fuel deviation caused  by different actua- tor speed.  VFD optional. PP offered for system having windbox mounted  fan only.
I. BOILER STEAM DEMAND CONTROL
1. 
Steam demand will determine burner firing rate. Three boiler demand modes shall be included:
• Remote pressure control: Header pressure demand signal (0% to 100%) input by others.
CCS shall include a bias station for the demand signal.
• Local pressure:  Steam drum pressure signal input to CCS. CCS includes the pressure controller to generate the demand signal. Setpoint pressure manually adjusted.
• Manual station: A manual station shall allow the operator to bumplessly take control of the boiler in manual.  The return in automatic operation shall also be bumpless.
2. 
Boiler demand shall be kept to minimum fire until boiler has reached minimal temperature
(pressure) to modulate.
3. 
Ramp and tracking shall prevent upset of firing rate set point.
J. FEEDWATER CONTROL
1. 
Select one of the following three:
• Single element feedwater: utilize Drum Level as the single input variable to control feedwater flow control valve.
• Two element feedwater: utilize Drum Level as trim and Steam Flow as feed forward input variables to control feedwater flow control valve. System shall revert to single element control for boiler cold start.
• Three element feedwater: utilize Drum Level and Steam Flow to develop set point for feedwater flow controller. System shall revert to single element control for boiler cold start.
K. HUMAN MACHINE INTERFACE
1. 
The Human Machine Interface (HMI) shall be Allen Bradley Panel View Plus 1000 color with touch screen.  The HMI shall be mounted on the panel door.
2. 
The HMI shall contain all screens required to operate, tune and commission the boiler control system.  Access to particular displays shall be password protected.
3. 
Commissioning shall not require the use of any specialized programming software.
Characterization, alarm/trip set points and loop tuning shall be performed through the HMI

interface.
4. 
HMI display
a. 
Boiler/Burner Overview - The main screen shall contain a P&ID style overall view of boiler and burner process variables. The screen shall be a representation of the boiler and burner Process and Instrumentation Diagram with real time display. Boiler operational status shall be displayed, including burner on/off, auto/manual firing rate, fuel being fired, thermal shock/hot standby/normal mode. The operator shall be able to navigate to all control screens, an operations menu, and an alarm summary from the overview screen.  Login/logout buttons shall be provided to allow access to four levels of security: default, operator, service, and factory.
b. 
Alarm Management - All incoming alarms are to be immediately displayed and acknowledged on a pop-up alarm banner and stored on an alarm history display, complete with description, alarm time and date,  and acknowledgement time and date.   The alarm history shall contain all current and past alarms (active, inactive, acknowledged, unacknowledged); and can only be cleared by authorized personnel. Every display should indicate if the alarm is coming from the Burner Management System (BMS) or from the Combustion Control System (CCS).

Acknowledging an alarm shall silence the alarm horn.
c. 
Burner Management System - The BMS display shall be using a Fireye YZ300
Annunciator to continuously display the current burner operating status, including first out annunciation in the event of a lockout condition.
Three (3) keys provide historical information of the burner, last ten (6) lockout conditions with burner cycle and burner hour time stamp,  assign messages associated  with the operation and diagnostic messages.
Alarms from the Burner Management System will also be displayed on the HMI.

d. 
Controllers - The controllers' screen shall consist of control faceplates showing the process variable/set point relationship and the control output; all in numeric and bar graph formats. The control mode (auto, manual, or track) shall be displayed. Additional information pertaining to H/L alarm states or bad quality conditions shall be embedded where applicable.
The controllers screen shall provide access to popup displays containing tuning parameters, constants, alarm settings, time delays, etc. Access shall be password protected.
e. 
Trending - Trending screens shall be provided for each process variable and for each process control loop. All trends shall be in engineering units.
f.
Control inputs and outputs monitoring - The Human machine  Interface (HMI) shall provide one screen for each I/O board of the Combustion Control System (CCS) to allow monitoring of each input and output.  The functional description of each I/O shall be shown beside the actual status.
g. 
Commissioning - Commissioning or tuning screens  shall be password  protected. h.
Characterization tables and combustion curves - Combustion parameter settings
should be done from a specially designed display.
This display should allow manual displacement from low to high fire by directly driving the control actuators. At the required location, it should be possible to save all the parameters corresponding with this point on the firing range from a single button.  A minimum of seven (8) and a maximum of sixteen (12) points could be configured. It shall be possible to jog from point to point and edit one if required.
All output characterizers shall be populated with nominal values.
All characterization tables should be accessible from the Human Machine Interface
(HMI).

i. 
Control loops tuning - This screen shall give access to Proportional Gain, Time Integral, Constant values, Timer Values and all others values for tuning of each control loop for commissioning without accessing the program.
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