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CB-HAWK 4000 Boiler Control System

 Sample Specifications
Part 1 – General:
1.1 Description

A. Each unit shall be factory equipped with a Boiler Control System providing technology and functions equal to the Cleaver Brooks Hawk 4000 Boiler Control system.
B. Each Boiler Control System shall be factory equipped with a pre-configured Programmable Controller and a 7 or optional 10 inch color touch screen Human Machine Interface (HMI).

Part 2 - Products:
2.1
Major System Components
A. Major system components shall include:

1. Rockwell/Allen Bradley Compact Logix Programmable Control Processor.

2. 7 Inch Panel View Plus Color Touch Screen HMI.

3. Local Modbus network for communications with Parallel Positioning Actuators, and Burner Management Control 
4. Various Controller Input/Output Modules.

5. One Burner Management Controller and Wiring Sub-Base.

6. One Flame Scanner: Infrared, Ultra-Violet, or UV Self-Check.

7. One Flame Amplifier, to correspond with the selected Flame Scanner.

8. Various Temperature and Pressure Sensors.

9. Alarm Bell

B. Major functions that the Boiler Control System shall provide:

1. Automatic sequencing of the boiler through standby, pre-purge, pilot flame establishing period, main flame establishing period, run and post purge.

2. Flame proving and lockout on flame failure during pilot flame proving, main flame proving, or run.

3. Low fire damper/valve position for flame ignition trials.

4. Parallel Positioning Combustion Control for Air and maximum 3 Fuels
5. Optional Variable Speed Drive on Combustion Air Fan Blower Motor

6. Optional O2 Trim (Air Trim)

7. Optional Integrated Draft Control (requires external damper, low draft switch and draft transmitter. CB damper assembly includes these items as a standard)
8. Utilize solid state controls and sensors to provide various control functions, such as:

a. Parallel Positioning Full Modulation 

b. Modulating Control algorithm shall be Proportional-Integral-Derivative (PID) type.

c. Thermal Shock Protection with water temperature monitoring and set point. 

d. Various High and Low limit alarms and shutdowns.

9. Touch Screen graphical operator interface and monitoring.

a. Minimum 7 Inch Panel View Plus Color HMI. 
b. Manual control of the boiler-firing rate utilizing control screens on the HMI to increment and decrement the firing rate.
c. Interface to commission boilers combustion and other system set points
d. On screen real-time display of all connected process parameters.

e. On screen commissioning of boiler set points and configurable alarms

f. On screen display of system alarms and faults.

g. On screen water level indication (Steam if CB Level Master is used) and alarm(s)
10. HMI screens published via integrated web server in HMI
11. Ethernet communications to Variable Speed Drive (if used)

12. E-mail of boiler alarms.
13. Building/Plant Automation System interface (May require protocol translator based on actual communication protocol interface required)
14. High Stack Flue Gas Temperature Monitoring, Cut-Off and Alarm

15. Tamper resistant control logic and password protection.

16. Dual Set Point (Night/Day Set Back) Capabilities.

17. Combustion Air Temperature (Optional).

18. Boiler Shell Water Temperature (Steam Boilers).

19. Boiler Drum Water Level Indication (Steam Boilers – Optional plus CB Level Master Required )

20. Outdoor Reset for Hot Water Boilers (Optional).

21. Return Hot Water Temperature (optional and only if outdoor reset is not used)

22. Remote Modulation (Not available if two boiler Lead/Lag is used)

23. Remote Firing Rate Set Point control (optional and only if Remote Modulation is not used. Not available if two boiler lead/lag is used)

24. Assured Low Fire Cut-Off (ALFCO). (Used to remote stop/start the burner)
25. 2 Boiler Lead/Lag (Optional – Common Header Transmitter required)

26. Hot Stand By
27. PLC based expanded diagnostics with 3 Auxiliary Discrete (Digital) inputs (Only 2 available if draft control is used)
28. Optional Single Point (jack shaft) Control
29. Alarm Silencer via touch screen HMI

C. The Boiler Control System shall provide the following safety provisions for:

1. Integrated Burner Management

a. Examine all load terminals to assure it is capable of recognizing the true status of the external controls, limits and interlocks. If any input fails this test, the burner management system should lockout on safety shutdown.

b. Closed-loop logic test verifies integrity of safety critical loads (ignition, pilot, and main fuel valves) and must be able to lockout on safety. shutdown if any safety critical load is identified as proper or improper.

c. Pre-ignition interlocks (fuel valve proof of closure, etc.) and flames signal checked during Standby and Pre-Purge.

d. Dynamic checking of the flame signal amplifier. The control flame signal amplifier must be able to recognize a no flame signal during this dynamic amplifier check.

e. Safe start check and expand check to include monitoring flame signal during standby.

f. High and Low fire relays checked for proper sequencing.

g. Tamper-proof Purge Timing and safety logic.

2. Integrated Boiler Operating Controls and Security features
a. Operating and Modulating Control.

b. Password protection of Programmable Controller logic.
c. Password protection of Parallel Positioning Set Up and Commissioning screens

d. Password protection of Critical Set Point Screens

3. The Boiler Control System shall provide annunciation and diagnostics:

a. Active Alarm Annunciation
b. Provide historical alarm information for on screen display
c. Indication of failures at start up or during normal operation.

d. Capability of alarm history of date, time, cycle of occurrence and date and time of acknowledgement up to the most recent 100 faults.
e. Detects and isolates an alarm, and reports internal circuit faults.

f. Primary and Secondary Low Water Shutdown and Alarms. 

4. The Boiler Control System shall be able to operate in these environmental conditions.

a. Supply Voltage: 120vac (+10%/-15%) 50 or 60 Hz.

b. Maximum total connected load:2000 VA.

c. Operating temperature limits: 32 to 130 F
d. 85% RH continuous, non-condensing, humidity.

e. 0.5G continuous vibration.
5. All Boiler Control System wiring shall be in accordance with the National Electrical Codes and local electrical codes.

6. System shall meet current NFP85 requirements

7. Boiler Control System component functions shall be as follows:

a. Burner Management Controller: Provides boiler sequencing logic to meet FM/IRI/UL approval body requirements.

b. Touch Screen Graphical Interface (7 or optional 10 Inch Color): Provides user interface to the control system, boiler overview screen with connected boiler parameter readouts, alarm screens, optional water level indication , and system firing rate screen.

c. Local Modbus Communication Network for communication with Parallel Positioning Actuators and Burner Management System.
d. Various Programmable Controller Input/Output modules:  Provides interface for discrete powered and/or isolated relay signals, as well as for analog signals, to and from external devices.

e. Stack Temperature Sensor:  Measures and transmits a signal to the Programmable Controller in relation to boiler exit flue gas temperature for indication. Also used for high stack temperature alarm and shutdown.

f. Steam Pressure Transmitter for Steam Boilers:  Provides an analog signal to the Programmable Controller for indication of boiler steam pressure.  Utilized for on/off and modulating control of the burner.

g. Water Temperature Transmitter for Hot Water Boilers: Provides an analog signal to the Programmable Controller for indication of boiler water temperature. Utilized for thermal shock protection, on/off, and modulating control of the burner.

h. Water (shell) Temperature Sensor on Steam Boilers: Measures and transmits a signal to the Programmable Controller in relation to boiler water temperature.  Used for indication and thermal shock protection.

8. Optional Equipment/Features (also see individual Boiler Book sections below)
a. 10 Inch Panel View Plus Color HMI Touch Screen. 
b. Two Boiler Lead/Lag (Requires common header transmitter)

c. CB Master Panel Control Lead/Lag Control for 3-8 Multiple Boiler Systems

d. Combustion Air Temperature Sensor: Measures and transmits a signal to the Programmable Controller in relation to the combustion inlet temperature for indication. 

e. CB Level Master and On Screen Level Indication
f. Remote Firing Rate (modulation) via hardwired 4-20 input (not available if 2 Boiler Lead/Lag is used) or via customers communication protocol interface
g. Remote Firing Rate Set Point via hardwired 4-20 input (If Remote Firing Rate is not used, not available if 2 boiler Lead/Lag is used) or via customers communication protocol interface. (Remote set point is not recommended on low emission boilers)
h. Remote Stop/Start via hardwired digital  input (not available if 2 Boiler Lead/Lag is used) or via customers communication protocol interface
i. Outdoor Temperature Reset (Hot Water)

j. Hot Water Return Temperature (Hot Water Boilers and if Outdoor Temperature is not used)  

k. E-Mailing of Alarms Capabilities.
l. Building/Plant Automation System interface (May require protocol translator based on  
actual communication protocol interface required)

m. Remote Monitoring and Data Acquisition System (SCADA) 

n. Revert to Pilot (CB120E only)
o. External Control Interlock (Example: Fresh Air Damper) 
p. Economizer Flue Gas Inlet/Outlet Temperature
q. Stack Draft Control (requires external damper, low draft switch and draft transmitter. CB damper assembly includes these items as a standard)

r. Steam Flow measurement input. (Requires Flow Meter) If input is not used it is defaulted to a 4-20 ma user defined input (monitoring only). 
s. Feedwater Flow measurement input. (Requires Flow Meter) If input is not used it is defaulted to a 4-20 ma user defined input (monitoring only). 
t. Fuel One Flow measurement input. (Requires Flow Meter) If input is not used it is defaulted to a 4-20 ma user defined input (monitoring only). 
u. Fuel Two Flow measurement input. (Requires Flow Meter) If input is not used it is defaulted to a 4-20 ma user defined input (monitoring only).

v. Economizer Feedwater Inlet Temperature Input. (Requires Sensor) If input is not used it is defaulted to a 4-20 ma user defined input (monitoring only). 
w. Economizer Feedwater Outlet Temperature Input. (Requires Sensor) If input is not used it is defaulted to a 4-20 ma user defined input (monitoring only). 
x. Economizer by-pass damper control 
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