Descripﬁvg Bulletin

Page 1

VeriTrim®
Microprocessor-
based Oxygen

Trim Package

Description

Westinghouse, maintaining the tradition
established by Hagan, has long been suc-
cessful'in the development and manufacture
of combustion trim control systems, which
make fuel burning more efficient.

TFhe Westinghouse VeriTrim controller is
one of the first on the market designed spe-
cifically for use in small boilers. Westing-
house has maintained its proven combus-
tion control strategies and streamlined the
hardware to make a microprocessor-based
combustion trim control package cost effec-
tive for small boilers.

The VeriTrim package® includes an indus-
try-standard Hagan, in situ excess oxygen
analyzer designed specifically for small boil-
ers; a microprocessor-based electronic con-
trol unit and a simple electro-mechanical
VeriLink® interface for easy retrofit onto the
existing combustion control system.

This package will cost effectively control the
air to fuel ratio in boilers, drastically reduc-
ing fuel consumption. Typical installation
for the Westinghouse VeriTrim package
would include boilers in hospitals, schools,
universities and colleges, hotels, apartment
buildings and industrial buildings.

@ VeriTrim and Verilink - patents pending.
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Excess Oxygen Sensor Features Controller Features Mechanical Interface Features

® A non-sampling, in situ excess oxygen e State of the art microprocessorbased ® Simple, mechanical interface to existing
flue gas analyzer that measures directly system combustion controls
within the flue stack e Self learning mode sets theiproper feed ® Fast, easy installation without jackshaft

e Utilizes same sensing cell as Westing- forward and set point indexes modification
house’s proven industrial oxygen analyzer ® Load programmed oxygen setpoint ® Electrical VeriTrim actuator which auto-

e Optional Factory Mutual {FM) approved matically moves to safe condition on con-

® Digital display of percent oxygen, oxygen

setpoint and, gptionally, combustion effi- trol failure

oxygen analyzer probe

® No requirement for plant compressed air ciency selectéd by)dedicated push but- o
tons. {Available oy TC190 via hand held
e Oxygen measurement represents actual keyboardsoptioh
air to fuel ratio supplied to the burner Y p
e Keylocked enclosure to prevent unautho-
rized acg€ss,to system
¢ Code combination provides protection of
micEeprocessor parameters
¢ Unique feedforward control action
o“Dual“fuel programming capability for nat-
uralygas or oil
®)Semi automatic calibration of oxygen
probe is standard
® - Automatic oxygen cell quality check
Membrane Keyboard
1 Local/remote setpoint
2 Auto/manual
3 Controller manual output increase
4 Controller manual output decrease
5 Control disable
6 Alarm acknowledge
7 % Oxygen actual value
8 % Combustion efficiency
g LOCK  ENT 9 Oxygen Setpoint
$0,06vaTION P PROBE : | 10 Controller output
11 Increase Setpoint & Parameters
12 Decrease Setpoint & Parameters
13 Parameter number e
14 Lock
15 Parameter value
16 Enter
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User Benefits
® Continuous, cost-effective combustion
trim control for all load conditions

® Drastically reduced, fuel consumption
resulting,in‘guick returns on investments

® Low installation costs

® Operator has, ability to quickly select and
obtain @ll gperational information; al-
though“upauthorized entry is safeguarded

®)No special electrical power requirements

No“need for special programming when
switching from one fuel to another

Fail safe system reliability

Fast, continuous excess oxygen flue gas
analysis without the maintenance require-
ments inherent to sampling systems

® Reliability of proven Hagan combustion
control expertise

System Overview

Maximum combustion efficiency occurs
when air and fuel are uniformly mixed and
burned so that no fuel and oxygen (in the
air) remain. This is called stoichiometric
combustion.

In practice this stoichiometric combustion is
not usually achieved. Burners do not mix
the air and fuel perfectly; and, usually,
boiler operators supply excess air to the
combustion process to ensure that all fuel is
burned.

An oxygen trim control system attempts to
keep the air to fuel ratio in a combustion
process at a point as near to maximum effi-
ciency as possible. By measuring the exact
amount of oxygen remaining in the flue
gases following combustion, a trim control
signal can be developed which will adjust
the amount of air supplied to the combus-
tion process to improve combustion
efficiency.

The air to fuel ratio is, however, not a con-
stant value. It varies according to the type
of burner, the Btu content of fuel, atmos-
pheric temperatures and as a function of
boiler loads. The air to fuel ratio must,
therefore, be continually adjusted to allow
for these variations.

Many small-packaged boilers proportion air
and fuel with simple parallel mechanical link-
age. The VeriTrim system measures the
burner excess air by sensing the excess
oxygen in the flue gas and compares it to
an oxygen setpoint programmed according
to varying loads. It then alters the mechani-
cal position of the air damper from its nor-
mal position until the desired oxygen value
is obtained. The combustion process is thus
optimized and made fuel efficient by adjust-
ing the air to fuel ratio supplied to the
burner.
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Specifications @ Manual Setpoint............. Continuously adjustable over entire

e operating range.
Sensor

e e e s e e ——— Optimized Setpoint
Enclosure ................... Dripproof - S.S. probe body, alumi- {Load Programmed)

i - oe body, alumi- (| oad Programmed) ......... Two separate (daal fuels) pro-
num electrical junction box.

grammed setpoint curves developed
through the selfilearn mode are main-
tainedgpermanently in memory. Oper-
Repeatability ................ Better than = 0.1% of 02. ating O setpoint curve is switch

selected within the enclosure, or

Accuracy ..........ooiiiin... 2.0% O,.

Resolution .................. To 0.01% of actual Oy/reading. -
optionallyfby remote contacts.

Response Time.............. Cell response time 1 millisecond. Sys-

tem response time less than 5 Oxygen Display ...........% Bigital readout 0.05% to 25.0% O,.

seconds.

. L Alarms............. .00 %, Adjustable high and low O, set-

Process Interface ............ Non sampling - in situ. point deviation.
Process Gas 2. O, probe fe_ailure,
Temperatures ............... 50-1000°F standard probe limits. 3. Actuator failure.
Calibration .................. In place using certified test gases. Any alarm condition will cause the

Calibration port provided. control unit to drive the actuator to its

Range of Measurement ....... 0% to 25% oxygen. neutral position.

Electronics Package

Auxiliary Outputs. ........... Two 0-10 volt into @ minimum imped-
ance of 2K ohms/4-20 MA outputs
into a maximum impedance of 390
ohms can be provided for use with
indicator or recorders for any of the

Enclosure ................... Surface - meets requirements of
Nema 12-drip proof. All electronics
within a single enclosure.

Power Requirements......... 115VAC or 220VAC, = 10% 50-60 Hz, 265 functions within the control unit.
500 watts.

Sensor Temperature Diagnostics ................. Cell quality check

Controller................... 3 term-proportional, integral, and Memory check

derivative, maintains contrahat sets
point to better than = 2°F. Software
controlled for maximum heater lifex

Program check
Low voltage check
Calibration monitors

Cell Protection. .............. Design protects electrodelagainst Temperature Limits.......... 40 to 120°F

reducing atmospheresg

9 P FailSafe .................... For unlikely failures of the 02 probe,

Probe Reference Air ......... Supplied from the system package. microprocessor or trim actuator.
Trim Controller .............. PID (proportional, integral, and deriv-  Trim Actuator (Veri Link) 7

ative). Contol System is configured Case......covviiiii i Designed to meet Nema 12 (drip proof).

for constant leop gain.

Output. ..., + 2 inch linear stroke.
DeadBand.................. None. Htpd n inear str
4 VeriLink Thrust . ............. 20 pounds thrust, break away spring

Control Qutput .............. 24V_AC -~ pulsefincrease/decrease. set at 24 pounds thrust to protect

Optional 4:20 ma. linkage.

Trimyaction is limited by preset high/ ) ) ) ) ]

loWslimits. Trim Correction ............. Adjustable, typically set to = 20% air

trim.
. i . .

Display ............ Qg4 - ztﬁpc:)'i?: I;E?&?%féf?saF::cajy:potzo' 2672 Speed of Response .......... {1 inch travel) in 30 seconds.

pther VeriTrim parameters. Brake ....... ... Self locking on loss of power by
Probe Calibration............ The O, sensor calibration is set by design.

means of a semi automatic mode L . R

within the microprocessor, utilizing Temperature Limits.......... 0* to 140°F

suitable test gases. Calibration can Installation

also be accomplished manually. Requirements . .............. VeriLink replaces normal air damper

connecting link. Actuator motor may

Feed Farwarde.. . ........... The controller provides an instant -
ee a P be mounted within three feet.

output response to boiler load
changes via a unique feed forward
control action to the trim linkage. This
unique action is entered into the con-
troller through its self learning mode.

Actuator Size................ 1.5 inches by 2 inches by 7 inches
long. Replaces 11 inch or longer con-
necting link between jackshaft air arm
and air damper with standard ball
joint ends. Shorter lengths can be
accommodated with custom ends.

{ Equipment ordered utilizing this DB as reference will be supplied to the USA standard
design. Customers needing the EEC standard design should request the EEC standard
DB and utifize its ordering data.
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Three Trim Control packages were available and may be ordered
as follows:

F%rt Numbej
4510C80G01

TC190 Non-Indicating Trim Package

The basic package includes:

* Microprocessor controller

< VeriLink actuator with 3 ft. mechanical drive
cable and 30 ft. electrical cable
In-situ O, probe with 30 ft. armored signal cable

- Load index transmitter with 30 ft. signal cable
30 ft. of air tubing
Installation hardware

This package requires the use of the hand-held
keyboard loader for servicing and display of
variables.

TC200 lndicating Trim Package 4510C81G01

The basic package includes:
Microprocessor controller with integral keyboard
VeriLink actuator with 3 ft. mechanical drive
cable and 30 ft. electrical cable
in-situ O+ probe with 30 ft. armored signal cable
Load index transmitter with 30 ft. signal cable
30 ft. of air tubing
Installation hardware

TC200 Indicating Trim Package 4510C81G02
The basic package includes:
Microprocessor controller with pulsed output and
integral keyboard
In-situ O, probe with 50 ft. armored signal cable
Remote flame on status relay
Remote alarm relay
Analog output module 0-10 VDC/4-20 mA for, oné
recorder
50 ft. of air tubing
Varistor assembly
Installation hardware

This package does not include the'VeriLink and
actuator or load index transmitters, Itsiprimary use

is on “ON-OFF" fired boilers{Thesedoilers are usu-
ally fitted with air trim damperactuators which can
be driven directly by the VeriTrimi€ontroller whose
24 VAC puised outp(t signaligyconverted to 4-20 mA.

Optional kits to extend the VeriTrim features are
available and must be“calléd out separately by part
number when they are required. They are:

Optional Kits
4510C82G01, Stack Thermocouple with 30 feet T/C
lead wire. This is a type J
ungrounded thermocouple and is
required when the ““percent combus-
tion efficiency’ feature is required.
4510C82G02 Stack Thermocouple with 50 feet T/C
lead wire.
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4510C83G01 Remote Alarm Relay. 12 VDC coil
with 3 amp rated contacts. Required
to interface the VeriTrim_to an exist-
ing annunciator.

4510C84G01 Remote Oil/Gas Relay. 24 MAC coil
with 3 amp rated_contacts. Required
when boiler uses twayfuels and user
requires the VeriTrim be made cogni-
zant to whichyfuellis being used from
the combustionjeontrol panel.
4510C85G01 Remote,Flame,@n Status Relay. 24
VAC coil with 3 amp rated contacts.
Required when user desires interface
togthe flame safety system.
4510C86G01 ‘Remote'Manual Status Relay. 24 VAC
coihwith 3 amp rated contacts.
Required when user desires to dis-
able Trim Control when the combus-
tion control system is placed on
“Manual’".

4510C82G01 Analog Output Module. Outputs 0-10
VDC or 4-20 mA signal. Required
when user requires up to two related
VeriTrim signals be recorded. This
module may also be used to replace
the standard pulsed output module
when a 4-20 mA control signal is
required.

4510C88G01 Hand Loader. This unit is required to
program model TC190 VeriTrim.
4510C94G01 Test Gas Kit. Contains two test gas
bottles and regulator.

1500D76G02 Analog Input Module 4-20 mA input
signal. This module is used to
replace the standard potentiometer
interface module when steam flow is
used for load indexing.

Optional kits to overcome installation problems are
also available. They are:

Optional kits
4510C89G01 VeriLink with 6 ft. drive cable. (Does
not include the actuator.)

4510C90G01 Actuator Electrical Cable, 50 ft.

4510C91G01 Load Index Transmitter cable, 50 ft.

4510C92G01 Oxygen Probe Cable, 50 t.

4510C93G01 Load Index Transmitter, Jackshaft
driven. This kit is complete with
levers, threaded rod and rod ends.
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Installation Dimensions®
VeriTrim TC200
Model 132 Analyzer and Mounting Plate
Clearance Required to Remove Probes
. 21.75 (Flame Arrestor),\ J
f 1
} (5?3) 17.00 (Diffusion Element Only)
™ 332) N > Calibration Gas Fitting for
L 14.75 K.zs.o.o Tube (Parker (P1)
. (375) 10 SCFH Cal. Gas Flow
: (Fast Response, [~ N
‘ | ] e
! Clean Gas) Heat Shield with DiffusioniElement Only Diffusion
(6631D65H01 & HO4) Element
463 ™
| (118) _ -
) e 4 1
l 15.50 {Deflector g
(394) V Process Flow
bi=) Must be in this
oS Ad Pl Direction Relative
I~ S apter Plate to VEE Deflector
[S] & — 4 (Supplied)
T g (7305A70G03) Stack Wall
Wy 90° = 2° )
Mounting oy,
Reference Gas Fitting for .25 O.D. 4@83&&- mOISiaccl;t
Tube (Parker (PI) 2 SCFH Clean, Sl SEE e e e Y
Dry Air Required ® |
] —> .13 Q
g — -
3 3
o e O ]
Weld
> 8” -
Mounting Plate Assembly
Microprocessor Controller
R R
; ' )
Y ]
8 8
2 5 || | O
o o
l ,4.‘(,%
A
— o)

[ 6.88 (175)‘—“‘

15.73 (400.0}
18.09 (460) —

& All dimensiens in inches,

mm in parentheses.
CAUTION: Dimensiens subject to
change without notice.

August, 1988



@)

Electro-Mechanical VeriLink interface and Actuator
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b~ Housing for = Wiring Connectians
N 4-10 MA I_nput s
g Motor Unit Only o
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— == == | ianteteden BN
! ! Clearance for \\‘f j B
2 }‘ Cover Removal and
““‘“’“h“\ Service Access
N D |-XO for 50onduit
12.00 Min 2-plaeges, both sides
Cover for (304.8)
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(61.9) " 4 g9 » 844 ile
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Front View Dimensions in Inches
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Motor Drive Outline

(MM in Parentheses)

7
N

Plan View
— 2T T
=|e ™ Four Mtg. Holes ¢ .
=S 281 Dia. (7.14) Cable Drive
: po 3 R ———
8 ; 2.44 - g T 7y
S12 ] |[619 | aes _ b ¥
= = .
. (123.9) 3= £ o|@
b ¢ A S 5| g[S|oec| | m| 28
= T G. Cable 2| ®E]INC Sle ™
B~ t Drive I S 2 >
= R B — T 25
Motor drive base outline and plan drilling 8 % 2 E;
R R o
S|Z
ale
{ =B
Wioig>

Veri Link

August, 1988

Socket at both ends for
.3750 linkage rod size.
(As specified)

1900 - 32 Socket setscrews (2) at
both ends to secure linkage rod
in socket. (Hex wrench size .094)
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How The System Works

The first step in optimizing the air to fuel
ratio in a combustion process is obtaining a
reliable, fast excess oxygen flue gas mea-
surement. The probe must continuously
measure and provide fast response to oxy-
gen changes in the flue gas.

Westinghouse has designed an in situ
excess oxygen analyzer especially suited for
the fuels typically fired in small boilers. It
utilizes a zirconium oxide sensor invented
by Westinghouse in the 1960’s for space
flight applications and proven successful for
industrial boilers.

In 1971, Westinghouse converted this inven-
tion into the first reliable in situ oxygen ana-
lyzer. The analyzer quickly revolutionized
the combustion control industry and is con-
sidered the industry standard today. The
direct-insertion, probe-type analyzer com-
pletely eliminated the need for a flue gas
sampling system. It needs no extraction air
pump, no sample probe, no sample cooling,
no scrubbing and virtually no maintenance.

The Westinghouse oxygen analyzer
designed for boiler applications provides a
linear excess oxygen measuring range of 0
to 25 percent.

While it is unlikely that a probe will need
frequent recalibration following installation,
each unit is supplied with a simple “in-place
calibration gas” port. This port allows cali-
bration gas to be introduced directly into
the sensing element, providing a simple and
instant check of calibration accuracy.

More important, if the oxygen sensor
should need recalibration, the VeriTrim

microprocessor carries out that function
automatically. The operator needs only to
introduce the two test gases from a West-
inghouse portable gas kit. The VeriTrim
microprocessor-based control unit easily
performs all the computational and calibra-
tion functions required by the system.

The unit accepts an input signal from the in
situ oxygen analyzer representing excess
oxygen. It also accepts an input signal rep-
resenting boiler load and establishes an
excess oxygen setpoint as a function of
load. The controller provides a unique feed-
forward control action on the air to fuel
ratio, producing an instant response to sud-
den boiler load changes. It then finally trims
the air to fuel ratio to the load programmed
excess oxygen value.

A setpoint program is implemented forieach
fuel based on the desired relatiofiship
between the excess oxygen level‘and oper-
ating load.

Dual fuel, feedforward and oxygen‘setpoint
programming is standard. This,feature
allows the user to switch fuels Without the
need to establish a new/program. Typically,
this feature is appropriate for boilers firing
on one fuel withg4he second,fuel as standby.

The VeriTrim cantroller output is fed to a
mechanical thim control actuator which in
turn modifies thie airdamper control arm
position. Thegmodified movement of the
damper coftrollinkage trims the combus-
tion air, establishing the appropriate opti-
mum airfito fueldatio continuously.

®

The VeriTrim microprocessor has a unique
robotic-like programming capability. It can
carry out an expert combustion'control cali-
bration of both the feeédforward characteris-
tic and the load priogrammed oxygen
setpoints without the'need for a specially
trained programmer or'a combustion
engineer.

To program)the setpoints, the microproces-
sor-base@unitisgplaced in the learn mode.
The boilerigythen manually operated at two
to fivelload points. At each load point, the
boiter airterfuel ratio is manually adjusted
t0 obtain the desired oxygen value. An
appropriate keyboard button is pushed at
eachjload point, telling the microprocessor
tajlearn both the feedforward mechanical
linkage position and the oxygen setpoint as
afunction of load.

These programmed setpoints then allow the
oxygen controller to continuously and auto-
matically adjust the air to fuel ratio to main-
tain the most efficient combustion condi-
tions. The end result is optimization of
energy usage and drastically reduced fuel
consumption.

The VeriTrim microprocessor has built in
intelligence to assure safe boiler operation
even under failure conditions. It is capable
of driving the trim actuator to its original or
neutral position whenever the main burner
is off; oxygen is too low or too high; oxy-
gen probe calibration is in error; the load
index signal has failed or there is a flame
out. In addition, the system is capable of
driving the trim actuator to its safe position
even when the microprocessor fails or the
actuator positioning system fails.
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WestinghousetElectric Corporation
Combustien‘€ontrol Division
Orrvilley, Ohio,”U.S.A. 44667
TollpFrees 1-800-628-1200, Ext. 658
Division Locations
® Shannon - Ireland ® Frankfurt — Germany
®\Villalba - Puerto Rico ® Zoetermeer ~ Holland
e Hamburg - Germany e Milan - ltaly
e Hitchin - England e Madrid — Spain
® Sydney — Australia e Paris — France
® Vienna — Austria
\ ) (N Y,

if normal contacts with our sales and service operations fail 1o satisfy your needs,
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