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Draft Servo Error

There is a problem with the servo controlling the draft damper.

1. See section "Servo Setup Troubleshooting" on page 3-47.

Internal Error
Board: # Code : #
Data: #### ####

Generally caused by electrical noise corrupting data inside a processor.

1. Write down the Board #, Code #, and the 8-digit data.

2. Press the RESET button on the LCD (or cycle power to the FlexFit).

3. Ifthis Internal Error does not occur again, it was probably a nuisance trip.
4,

If the same or similar code occurs again, please contact Preferred Instruments.

Low Draft
Draft pressure lower than "P4.1.5 Low Alarm SP, Draft" was found for longer than "P4.1.6 Alarm Delay Sec, Draft" seconds.
Low draft is a traditional, but confusing, term. For a negative draft design, it means either positive or not negative enough. For
a positive draft design, it means the pressure is higher than desirable. In either case, it could mean that the damper is not open
enough, that the ID fan is not functioning properly, or that there isn’t enough natural draft. Ensure sensor tubing is run correctly
and free of condensate.
1. Ensure sensor tubing is run correctly and free of condensate.

2. Ensure ID fan is operating properly.
3. Ensure draft damper is operating properly, freely moving.
4,

Verify proper wiring from the sensor to the FlexFit terminals 180, 181, and 182.

Parameter Mismatch!
Copy FF -> Backup
Backup -> FF

The parameter data on the FlexFit and the backup copy on the LCD are out of sync.
1. You may elect to use the data on the Backup or the data on the FlexFit primary EEPROM.

Parameter Mismatch!
FlexFit loaded DEFAULT data on Boot Up

The parameter data on the FlexFit has been corrupted and defaults have been loaded.
1. Attempt to use the backup parameter data from the LCD by selecting the "Copy Backup -> FF" option.

2. Attempt to restore the parameter data from a FlexFit Edit configuration file.

Parameter Mismatch!
LCD has DEFAULT data and FlexFit loaded DEFAULT data on Boot Up

The parameter data on both the FlexFit primary and backup have been corrupted and defaults have been loaded.
You will need to restore the parameters either manually or from a FlexFit Edit configuration file.

Parameter Mismatch!
LCD has DEFAULT data

The backup parameter data on the LCD has been corrupted.

1. Attempt to restore the backup parameter data on the LCD by selecting the "Copy FF -> Backup" option.
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Common Problems & Solutions
Problem Solution
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A trip or error message is displayed on the LCD screen.

Find the message from the list of messages above and
follow the steps provided.

LCD screen won't turn on

Ensure power is supplied to the Flame Safeguard
Ensure the serial cable connecting the Flame Safeguard
to the Combustion Control is in working order.

135-ohm firing rate signal does not change or is not reading

correctly

Ensure the 135-ohm firing rate controller is wired in
accordance with "Figure 2—5 FF-CC Wiring Diagram
(Typical)" on page 2-18.

Check terminal 110; no wires should be connected.
Check that "P3.1.1 Local Firing Rate Control Source" on
page 4-68, is set to 135 Ohm Demand.

4-20 P7810 Demand, 4-20mA boiler outlet, or Thermistor
boiler outlet does not read correctly

Ensure the detector is wired according to "Figure 2—-5
FF-CC Wiring Diagram (Typical)" on page 2-18.

Check that "P3.1.1 Local Firing Rate Control Source" on
page 4-68, is not set to 135 Ohm Demand.

Table 5—-4 Troubleshooting Chart
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Abbreviations Used in This Manual
Abbreviation Description
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20IL #2 Ol
60IL #6 Ol
ALFCO Assured Low Fire Cutoff
BGAS Bio-gas
BMS Burner Management System (also called Flame Safeguard)
BTU British Thermal Unit
CCSorCC Combustion Control System or Combustion Control
CFH Call for Heat
DGAS Digester Gas
DI Digital Input
DHW Domestic Hot Water
DSI Direct Spark Ignition
EEPROM Electrically Erasable Programmable Read Only Memory
FB Feedback
FD Forced Draft
FF FlexFit
FGR Flue Gas Recirculation or Flue Gas Return
FLA Full Load Amps
FR Firing Rate
FSG Flame Safeguard (also called Burner Management System)
HGP High Gas Pressure
HOP High Oil Pressure
Hz Hertz
Ign Ignition
In. W. C.or"WC Inches of Water Column
IR Infrared
ISA Instrument Society of America
LFH Low Fire Hold
LGP Low Gas Pressure
LOP Low Oil Pressure
LRA Locked Rotor Amps (inrush current)
LWCO or LWC Low Water Cutout
LWF Liquid Wood Fuel (also called RFO — or Renewable Fuel Oil)
mA Milliamp
MAF Minimum Air Flow
MTFI Main Trial for Ignition
NEC National Electrical Code
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association
NGAS Natural Gas
NPT National Pipe Thread
0, 0or 02 Oxygen
OAT Outdoor Air Temperature
P&ID Piping and Instrumentation Diagram
PAF Purge Air Flow
PB Proportional Band

@104 Appendix




FlexFit — Linkageless Control

- Revision 1.0

PREFERRED 4

UTILITIES MFG CORPORATION “wi

Abbreviation Description

PFEP Pilot Flame Establishing Period
PID Proportional-Integral-Derivative (See the definition of PID Controller).
POCS or POC Proof of Closure Switch
PROP Propane
PSI Pounds per Square Inch
PTFI Pilot Trial for Ignition
Px.x.x Designates a FlexFit parameter number (e.g. P1.1.1 = Parameter # 1.1.1)
RAM Random Access Memory
RFO Renewable Fuel Oil (also called LWF — or Liquid Wood Fuel)
RO Relay Output
SCADA Supervisory Control and Data Acquisition
SCFH Standard Cubic Feet Per Hour
SP Setpoint
SSOV or SSO Safety Shutoff Valve
TFI Trial for Ignition
Txx or T-xx Designates a FlexFit terminal number (e.g. T17 (or T-17) = Terminal # 17)
UL Underwriters Laboratories
uv Ultraviolet
uvscC Ultraviolet Self-Checking
VA Volt-Amps
VAC Volts Alternating Current (AC)
VDC Volts Direct Current (DC)
VPPS Valve Proving Pressure Switch
VSD or VFD Variable Speed Drive or Variable Frequency Drive
WSB Warm Standby
XMTR Transmitter
uP Microprocessor

Table A—1 Abbreviations

Terms and Definitions

Term Definition

Assured Low Fire Cutoff

Modulates the boiler to low fire before shutting the boiler down.

Burner Management System

Or flame safeguard system — is a control system that is dedicated to boiler safety, operator
assistance in the starting and stopping of fuel preparation and burning equipment, and the
prevention of misoperation of and damage to fuel preparation and fuel burning equipment.

Combustion Control System

A control system that does the following:
1. Always maintain proper fuel to air ratio
+  Too little air causes unburned fuel losses
+  Too much air causes excessive stack losses
+  Improper fuel-to-air ratio can be DANGEROUS
+  Always keep fuel-to-air ratio SAFE
2. Interface with burner management for:
+  Purge
+  Low fire light-off
+  Modulate fuel and air when safe to do so

Deadband

A neutral zone or interval where no control action occurs

Direct Spark Ignition

A spark (like a spark plug) ignites the main flame directly; the pilot is eliminated.
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Term Definition

Feed Forward

evision 1.0

When a process value lags a change in effect that causes it, that change in effect is
directed to a control element prior to the process value changing (e.g. the fuel valve posi-
tion could be fed forward to a draft controller to cause a draft damper to pre-position prior
to the firing rate causing a draft change).

Feedback The return of the output of a controlled device to its controller (e.g. VSD feedback at a
certain speed to the VSD controller to let the controller know if it needs to increase or
decrease speed)

FlexFit-BMS The burner management system (flame safeguard) portion of the FlexFit — mounted inside
or FlexFit Flame Safeguard the control cabinet.

FlexFit-CC The combustion control portion of the FlexFit with the LCD screen — mounted flush on the
control cabinet.

Hysteresis Hysteresis is the dependence of the state of a system on its history (e.g. if one wishes to
maintain a temperature of 20 °C then one might set the thermostat to turn the heater on
when the temperature drops to below 18 °C and off when the temperature exceeds 22 °C).

Interlock A burner control or limit

Linkageless Control System

A linkageless control system uses a burner with individual servos to control fuel and air
ratios and provide more savings to the end user.

Lockout A state the causes a burner shutdown or prevents a burner startup
NFPA 85 Boiler and Combustion Systems Hazards Code — NFPA 85 contributes to operating safety
and prevents explosions and implosions in boilers with greater than 12.5 MMBTUh, pulver-
ized fuel systems, and heat recovery steam generators.
Oxygen Trim Oxygen trim maintains the lowest possible burner excess air level from low to high fire.

Burners that don't have oxygen trim must run with extra excess air to allow safe operation
during variations in weather and fuel. Extra fuel is burned to heat the extra excess air and it
leaves the stack as lost energy. Oxygen trim minimizes excess air and saves fuel.

A sensor measures flue gas oxygen and the FlexFit compares the actual oxygen level to
the desired oxygen level. The air (or fuel) flow is trimmed by the controller until the oxygen
level is corrected. The desired oxygen level for each firing rate must be entered into a
characterized setpoint curve. For dual fuel burners, independent curves must be entered.
The control strategy must include variable gain (ratio trimming) and setpoint lead/lag logic
to prevent control oscillation.

Parallel Positioning

The fuel control valves are positioned by one servo while the air control damper is posi-
tioned by a second servo. For every firing rate, there is one and only one position for the
fuel valves and a corresponding position for the air damper. For the FlexFit, the fuel/air ratio
is varied by creating a digital curve of fuel position vs. air position.

PID Controller

PID stands for Proportional-Integral-Derivative. A PID controller calculates the difference
between a desired setpoint and a measured process variable and applies a correction to
the output signal, based on the P, |, and D terms, until the process matches the setpoint.

Proportional Band

The amount of input change that causes a controller to move from one extreme to the other.

Example: In a draft controller with a proportional band of 0.600 and a setpoint of -0.10"
When draft = +0.20", the damper will be opening at full speed.

When draft = 0.00", the damper will be opening at 33% speed.

When draft = -0.10", the damper will not be moving.

When draft = -0.25", the damper will be closing at 50% speed.

When draft = -0.40", the damper will be closing at full speed.

FlexFit State Defined step in the burner management system sequence of operation (See section
"Description of BMS Sates" on page 1-7).
UL 372 The standard for primary safety controls for gas- and oil-fired appliances

Table A—2 Definitions
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Parts List

For a list of available Servo Mounting Brackets/Couplings, Gas/Qil Control Valves, Pressure/Differential Pressure Switches,
Temperature Switches, Flow Meters, Transmitters, custom cables, etc., contact Preferred Instruments at (203) 743-6741 or visit
www.preferred-mfg.com

Part Number | Lead Time | Description
FlexFit
FF-78 1-2 weeks FlexFit 78 Burner Management System
FF-85 1-2 weeks FlexFit 85 Burner Management System
FF-110 1-2 weeks FlexFit 110 Burner Management System
FF-CC 1-2 weeks FlexFit Combustion Controller
92745 1 week BMS COMM Cable — 9-pin D-Sub - 6 feet
90396 1 week Button Set Overlays
90289 1 week USB cable, A-Male to B-Male, 10 feet
190148 1 week FF-CC Mounting Bracket Kit, includes:
¢+ (6) Cinch bracket — steel
. (6) Hex nut, 6-32 Thread Size, 1/4" Wide, 3/32" High
«  (6) Socket Head Cap Screw, 6-32 Thread, 7/8" Length
Servos
BMU-SM-03 1-2 weeks 3 ft-Ib Torque Servo
BMU-SM-15 1-2 weeks 15 ft-Ib Torque Servo
BMU-SM-37 1-2 weeks 37 ft-Ib Torque Servo
BMU-UM-072 1-2 weeks 72 ft-Ib Torque Servo
BMU-UM-140 1-2 weeks 140 ft-Ib Torque Servo
BMU-UM-280 1-2 weeks 280 ft-Ib Torque Servo
BMU-UM-420 1-2 weeks 420 ft-Ib Torque Servo
BMU-UM-720 1-2 weeks 720 ft-Ib Torque Servo
BMU-CABLE-XX 1 week FlexFit-CC to Servo Communications Cable (XX = cable length in feet)
QD1 Servos
BMU-SM-15-QD1M 1-2 weeks 15 ft-Ib Torque Servo, Male Quick Disconnect (for junction box applications)
BMU-SM-37-QD1M 1-2 weeks 37 ft-Ib Torque Servo, Male Quick Disconnect (for junction box applications)
BMU-SM-15-QD1MF 1-2 weeks 15 ft-Ib Torque Servo, Male & Female Quick Disconnect (for serial or junction
box applications)
BMU-SM-37-QD1MF 1-2 weeks 37 ft-Ib Torque Servo, Male & Female Quick Disconnect (for serial or junction
box applications)
QD1-CABLE-F-XX 1 week QD1 Cable, Female only (XX = 13, 26, 65 = cable length in feet)
21639-0.45 1 week Compression cable grip, 0.35-0.45" dia cables, straight %2 NPT
QD1-CABLE-MF-XX 1 week QD1 Cable, Male/Female (XX = 3.3, 6.2, 12.1, 24, 48 = cable length in feet)
QD1-JB 1 week QD1 Junction Box
Flame Scanners
BMU-UVSC-10C 1 week Ultraviolet Self-Check Scanner (includes 10' cable)
BMU-UV-10C 1 week Ultraviolet Non-Self-Check Scanner (includes 10' cable)
BMU-IR-10C 1 week Infrared Non-Self-Check Scanner (includes 10' cable)
Oxygen Sensor
ZP-20 1 week In situ Detector & Probe Assembly 20"
ZP-30 1 week In situ Detector & Probe Assembly 30"
ZP-45 1 week In situ Detector & Probe Assembly 45"
ZP-65 1 week In situ Detector & Probe Assembly 65"
ZP-90 1 week In situ Detector & Probe Assembly 90"
190130 1 week ZP Probe Connecting Cable — Seven-Wire — Specify length required
(Maximum is 500 feet)
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Fuel 1 Fixed Speed
Servo FlexFit Servo & 4-20mA Output Curve Points
Address | Closed | Open
Outputs [Output Standby Ignition
Fuel 1 Servo deg.
FD Damper deg.

Fuel 2 Fixed Speed
Servo FlexFit Servo & 4-20mA Output Curve Points

Address | Closed | Open
Outputs /Output Standby Ignition

Fuel 2 Servo deg.

FD Damper deg.

Fuel 1 Fixed Point Fuel 2 Fixed Point

Low Fire Low Fire
Avoid Avoid
High Fire High Fire

Draft Feed Forward
Draft Feed Forward Curve Points

Fuel 1 Curve X Values
Fuel 1 Curve Y Values
Fuel 2 Curve X Values
Fuel 2 Curve Y Values

Boiler Operating Data Sheet (2\4



