Honeywell

UMCS800 Boiler Control
Industry: General

Application Note

Application: Drum Level Control and Fuel Air

Ratio Control

Background

Until recent years, only the largest boilers could
justify sophisticated boiler controls. Now high fuel
costs and occasional limited fuel availability
make it necessary to improve boiler efficiency
and minimize costly steam losses and
disturbances.

Government regulations force compliance with
air pollution and safety standards. Combustion
controls have also become more important
because boiler loads are being varied to meet
needs rather than operating at full capacity and
wasting fuel and steam.

Similar concerns are causing the metals
processing and heat treating industries to
improve control for their furnaces and other fuel
fired processes.

Solution

Modern controls such as the UMCB800 can
provide the most efficient boiler operation.

Drum Level Control. The steam drum is an
integral part of a boiler. The vessel's primary
function is to provide a surface area and volume
near the top of the boiler where separation of
steam from water can occur. It also provides a
location for chemical water treatment, addition of
feedwater, recirculation water, and blowdown.

Blowdown removes residue and maintains a
specified impurity level to reduce scale
formation. Because these functions involve the
continual addition and loss of material, the water-
steam interface level is critical.

Low level affects the recirculation of water to the
boiler tubes and reduces the water treatment
effectiveness.

High level reduces the surface area and can lead
to water and dissolved solids entering the steam
distribution system.

The objective of the drum level control system is
to maintain the water-steam interface at the
specified level and provide a continuous mass
balance by replacing every pound of steam with
a pound of feedwater.

Types of Drum Level Control. There are three
basic types of drum level control systems: single
element, two element and three element. Their
application depends upon specific boiler size and
load changes.

The Single Element System is the simplest
approach. It measures level and regulates
feedwater flow to maintain the level. This is
only effective for smaller boilers supplying
steady processes which have slow and
moderate load changes.

The Two Element System uses two variables,
drum level and steam flow to manipulate the
feedwater flow.

Steam flow load changes are fed forward to
the feedwater valve providing an initial
correction for load changes. The steam flow
range and feedwater flow range are matched
so that a one pound change in steam flow
results in a one pound change in feedwater
flow.

This system is adequate for load changes of
moderate speed and magnitude and can be
applied to any size boiler.

It does have two drawbacks. It cannot adjust
for pressure or load disturbances in the
feedwater system and cannot adjust for
phasing interaction in the process because
only the relatively slow responding drum level
is controlled.
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Types of Drum Level Control. continued

The Three Element System adds a third
variable, feedwater flow rate to manipulate the
feedwater control valve. This system provides
close control during transient conditions
because the two controllers minimize phasing
interaction present in the two element
approach. The feedwater control assures an
immediate correction for feedwater
disturbances. The drum level control provides

trimming action. This system can handle large
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and rapid load changes and feedwater
disturbances regardless of boiler capacity. This
approach is required on multiple boilers having
a common feedwater supply. It is ideal for

Dimor Levn | Comby

plants with both batch and continuous
processes where sudden and unpredictable
steam demand changes are common.

Figure 1 shows a Drum Level Control Solution
implemented with the LeaderLine Control
Builder Software.
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Figure 1 — Drum Level Control Solution

Fuel-Air Ratio Control. A fuel-air metering
control system is essential for efficient
combustion in boilers, furnaces, and other large
fuel fired heating processes. There are three
basic types of Fuel-Air Ratio control systems:
series metered system, parallel metered system
and cross limiting system.

The Series Metered System is fairly common
where load changes are not large or common.
Both fuel and air are metered. The steam
pressure controller regulates the fuel flow
which is measured, linearized and then is
ratioed and used as the remote set point to the
air flow controller. This positions an air damper
to maintain the specified ratio between the fuel
and air.

This system is adequate for near steady state
conditions. However lags in response to load
changes can result in temporary smoking,
incomplete combustion and fuel-rich
conditions.

2 Honeywell « Sensing and Control

www.honeywell.com/sensing



UMCS800 Boiler Control

Fuel-Air Ratio Control, contiued

The Parallel Metered System operates the
fuel and air control controllers in parallel from a
setpoint generated by the steam pressure
controller. The setpoint signal is ratioed before
being used as the setpoint to the air controller
to establish the fuel-air proportions. This
system relies on similar responses from both
controllers to prevent improper fuel-air
mixtures. This system is best applied to
processes which experience relatively slow
load changes.

The Cross Limiting System is used when
large or frequent load changes are expected.

This is a dynamic system which helps
compensate for the different speed of
response of the fuel valve and air damper. It
prevents a “fuel-rich” condition and minimizes
smoking and air pollution from the stack.
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The system is also known as a lead-lag
system. When demand increases, a low
selector blocks then increase forcing the air
flow signal to become the setpoint to the fuel
flow controller. A high selector passes the
increase to the airflow controller's setpoint.
This means fuel flow can not increase until air
flow has begun to increase, i.e. air increase
leads fuel increase.

When demand decreases, the low selector
passes the signal to the fuel flow controller
setpoint, while the high selector passes the
fuel flow signal to the air flow controller
setpoint. This means flow can not decrease
until the fuel flow begins to drop hence air
decrease lags fuel decrease. This means a
fuel rich condition is avoided, regardless of the
direction of load change.

Figure 2 shows a Fuel-Air Ratio Control
Solution implemented with the LeaderLine
Control Builder Software.

I L= L L]
FLEEL RHE R M TR A =
L] L= i
ﬁlr.u.— -2 ]
- -
L Ay AT oA 1 FETRET) ]
f TOTELS |
BRET 1 Pl & ]
QYT * e wicw  m|
1 = HEF WEF = -
Ll LI [E= ST Ty i —F
LEEL3S i [YE* ] TEw [ 2 ]
i i mib bl - { Co ik
FIERATE e { —
0 = i
—.-— - W Al =
Bild By Low L |
= CHIEL High Far 1316 it Plma = BEl o=
= =
r:F::_!:t' :; o A30% dy Mima _l_ FEHR ;
S almalabm e B A fames Tl B H= QY B
e O S R o Vo e . mbrLow
- Fawand SR o
| —=Wgr R
f 1 = HFQ ALT
M- M Py 5 34 HEELE W H - -
g, s b bl il L3 o
L T DL FLI - - S —
FREFEATE —— :} TTRTL o TEM -
L L [ LY = - ESF WA | TH [ =
- P B | = Py ALA |= ] . = W A=
L ETE ] — TR aLZ |- N TSP T | I———
| =EF
= TRE - TR h = WE1 [ =-1 5
- o ] i ]
— AT = — Eall =
e RO BADHEE | | il Sebekte | = MEAD MCCH fom | (oL | !
= mai 8o = = B Bon = Al -l
-1 ] E ROTT ] B
g sl

Figure 2 — Fuel-Air Ratio Control Solution
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Oxygen Trim. Automatic oxygen trim of the
fuel-air ratio is used to reduce excess air and
thereby excess oxygen to nearly stoichiometric
combustion efficiency.

Too much air results in energy lost up the
stack. Insufficient air results in loss of heat
generation and increased pollution due to
incomplete fuel combustion.

A certain amount of excess air is required to
insure that complete combustion occurs within
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the combustion chamber and to compensate
for delays in fuel-air ratio control action during
load changes.

In addition to improved efficiency lower excess
air helps reduce corrosion and air pollution by
minimizing formation undesired gases.

Figure 3 shows a Fuel-Air Ratio Control with
Oxygen Trim Solution implemented with the
LeaderLine Control Builder Software.
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Figure 3 — Fuel-Air ratio with Oxygen Trim Solution

Benefit Summary

The Honeywell UMCB800 provides the following
benefits when used in boiler control applications:

* Integrated loop and logic control minimizes
equipment cost

« Integrated control and operator interface
simplifies troubleshooting

The ability to trend and log process data for
regulatory agency reporting

A common configuration tool for both control
and Ol minimizing engineering costs

Autotuning and fuzzy overshoot protection
for quick startup and proper control
operation
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Implementation

The UMCB800 as shown in Figure 4 consists of a
panel-mounted controller connected to a
dedicated Operator Interface (Ol).

Figure 4 — UMC800 Controller and Ol
All field signals terminate at the controller.

The controller has universal analog inputs,
analog outputs and a wide variety of digital input
and output types.

The controller provides all the control functions
required for the drum level control, fuel-air
ratio control and oxygen trim.

The boiler operation can be monitored and
controlled from the easy to use, familiar displays
of the OI.

The data storage feature of the Ol can be used
to log process information during operation to an
integral floppy disk for a permanent record and
reporting to regulatory agencies.

The PC based configuration tool simplifies
engineering and documentation. Both the control
and Ol are configured with the same object-
oriented drag and drop software simplifying
troubleshooting and reducing engineering costs.

Typical Model Numbers are:
UMCB800 Controller
8001-00B-0E-11230006-00000000-00-0-0
- 8 Universal Analog Inputs
- 4 Analog Outputs
- 6 Digital Inputs, Contact Closure
- 6 Digital Outputs, Relay
- Control Builder Software
- CE, CSA, UL Approval
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UMCB800 Operator Interface
8002-0-A0-BE0-100-3-0
- Color LCD Display
- Preformatted Standard Display
- 3.5" Floppy Drive & Data Archiving
- 10 Ft. Ol Cable
- CE, CSA, UL Approval

- Data Analysis Software

WARRANTY/REMEDY

Honeywell warrants goods of its manufacture as
being free of defective materials and faulty
workmanship. Contact your local sales office for
warranty information. If warranted goods are
returned to Honeywell during the period of
coverage, Honeywell will repair or replace
without charge those items it finds defective. The
foregoing is Buyer’s sole remedy and is in lieu
of all other warranties, expressed or implied,
including those of merchantability and
fitness for a particular purpose.

Specifications may change without notice. The
information we supply is believed to be accurate
and reliable as of this printing. However, we
assume no responsibility for its use.

While we provide application assistance
personally, through our literature and the
Honeywell web site, it is up to the customer to
determine the suitability of the product in the
application.

For application assistance, current specifications,
or name of the nearest Authorized Distributor,
check the Honeywell web site or call;

1-800-343-0228 (USA)

INTERNET
www.honeywell.com/sensing
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