Bulletin No. 534

b,

A

Armstrong’

Installation, Operation and Maintenance

Unfired Steam Generators (Series RB)

[OR

Qe

Horizontal USG

Vertical USG




Disclaimers

This Installation, Operation, and Maintenance Manual is intended to be as complete and
up to date as possible. It covers the installation, operation, and maintenance procedures
for Armstrong’s Unfired Steam Generators (USG Series). Armstrong reserves the right
to update this manual and other product information concerning installation, operation,
and / or maintenance, at any time and without obligation to notify product owners of such
changes.

Armstrong is not responsible for inaccuracies in specifications, procedures, and / or the
content of other product literature, supplied by the manufacturers of components used in
Armstrong Unfired Steam Generators (i.e.: valves, pressure controls, gauges, etc.).
Armstrong strives to use only the highest quality components in building the USG Series
Unfired Steam Generators. However, Armstrong has no direct control over their
manufacture, or their consistent quality.

Armstrong is not responsible for injury to personnel or product damage due to the
improper installation, operation, and / or maintenance of Armstrong Unfired Steam
Generators. All installation, operation, and maintenance procedures should only be
performed by trained / certified personnel. All personnel performing these procedures
should completely and carefully read and understand all supplied materials before
attempting the procedures. All personnel should pay strict attention to all Notes,
Cautions, and Warnings that appear within the procedures detailed in this manual.

Armstrong welcomes user input as to suggestions for product or manual improvement.
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General Information

This Installation, Operation, and Maintenance Manual is designed as a procedural guide
for all Armstrong Carbon (Black) or Stainless Steel Unfired Steam Generators. Covered
in this manual are:

< USG Series Vertical Unfired Steam Generators; and

R/

< USG Series Horizontal Unfired Steam Generators.

Energy and Power Sources

For Generating Steam

Armstrong Unfired Steam Generators can be configured and manufactured to use
one (1) of three (3) possible energy sources for generating clean steam:

steam;
boiler water; or
high temperature water.

Note: Most Armstrong Unfired Steam Generators use steam as the energy
source for generating clean steam. Therefore, procedures detailed in
this manual will be geared towards the installation, operation, and
maintenance of steam powered units. When procedures differ
substantially for the installation, operation, and /or maintenance of
units powered by either boiler water or high temperature water, notes
will be included giving specific instructions for those units.

The following table lists the range of acceptable pressures at the inlet for each
energy source.

Energy Source

Minimum Pressure

Maximum Pressure

(PSI) (PSI)
Steam 0 150
Boiler Water 0 150
High Temperature Water unknown 400

Note: Consult the design specifications for the unit, as well as the nameplate
attached to the exterior of the tank and individual specification tags on
pressure related components and controls, for design specifications and
maximum pressure for the unit.



For Relays and Controls

Armstrong Unfired Steam Generators can be equipped with either electronically
or pneumatically activated controls to regulate pressure and water level. The
electronic controls used, depending on individual design specifications, can range
in power requirements from 120 volt single phase to 480 volt three phase.
Pneumatic controls, depending on individual design specifications, require
instrument air in pressures ranging from 15 to 100 psi. Consult the individual
design specifications for the unit and controls for the exact requirements.

Construction

All Armstrong Unfired Steam Generators are constructed from superior materials and
utilize only the highest quality components. Each Unfired Steam Generator meets or
exceeds all applicable American Society of Mechanical Engineers (A.S.M.E.) Code
regulations.

Tanks and Linings

Depending on the unit purchased, Armstrong Unfired Steam Generators are
equipped with either Carbon (Black) or Stainless Steel tanks. Each tank is
designed and constructed in strict accordance with the latest A.S.M.E. Code
regulations, stamped in accordance with the applicable section of the A.S.M.E.
Code, and accompanied by the applicable certificates. Each tanks is
manufactured using pressure vessel quality plate and welded by certified welders.
All tanks are registered with the National Board of Boiler and Pressure Vessel
Inspectors.

Each Armstrong Unfired Steam Generator is equipped with an A.S.M.E.
approved relief valve and an external drain, providing a means to remove
accumulated sediment.

Unfired Steam Generator Jackets

The jackets used for all Armstrong Unfired Steam Generators are constructed of
twenty (20) gauge metal and professionally coated with a superior quality enamel
paint. This procedure increases corrosion resistance and provides an attractive,
easy to maintain surface.

A nameplate, mounted to the jacket, bears the model and serial numbers of the
unit. These numbers should be included in all correspondence regarding the
unit.



Insulation

All Armstrong Unfired Steam Generators contain a two inch (2") layer of
insulation between the tank and jacket. Depending on individual design
specifications, the insulation consists of either fiberglass or foam.

Heat Exchanger Coils

The "U-Bend" heat exchanger coils are manufactured with steel or stainless
tubesheet, with a cast iron or steel fabricated head.

Components

All other components included in Armstrong Unfired Steam Generators have
been specifically selected to meet the individual design specifications of each
unit. Each component is judged to be of highest quality to provide long life and
superior performance.



Advantages and Benefits of Armstrong
Unfired Steam Generators

X Offers years of reliable, trouble free service.

<> High quality design, construction, and components.

<> Built and "Packaged" to meet exact customer design specifications.
<> Armstrong "Packaging" helps keep installation time to a minimum.
X Offers a wide range of configurations and capacities.

o Configured to utilize either steam, boiler water, or high temperature

water as the energy source for generating clean steam.
Warranty Information

All components used in Armstrong Unfired Steam Generators are warranted for one (1)
year from startup or eighteen (18) months from date of purchase, whichever comes first.
In some cases, extended warranties are available on an individual basis, at extra cost.

Contact Information

For information concerning warranty information, or for questions pertaining to the
installation, operation, or maintenance of Armstrong Unfired Steam Generators, contact:

Armstrong International, Inc.
816 Maple Street

Three Rivers, MI 49093
www.armstrong-intl.com
USA Phone: (616) 273-1415
USA Fax: (616) 273-9500

To order replacement parts, contact Armstrong International, Inc., at the address listed
above.

Note: Please include the model and serial number of the unit for which the parts are
being ordered. If ordering by phone, please have this information readily
available.



General Notes and Warnings

Notes

X/

This manual is intended to cover installation, operation, and maintenance
procedures for Armstrong Unfired Steam Generators. Since each unit is built to
meet customer specifications, instructions may, at times, seem general in nature.
Where procedures differ substantially between steam, boiler water, or high
temperature water as the energy source for generating clean steam, specific notes
will be given.

If questions are not answered by this manual, or if specific installation, operation,
and / or maintenance procedures are not clearly understood, contact Armstrong
for clarification before proceeding.

All installation, operation, and maintenance procedures should be performed only
by experienced, trained, and certified personnel. Personnel should be trained in
correct piping and electrical procedures and methods, and should be experienced
in working with steam and boiler water / high temperature water systems.

Armstrong Unfired Steam Generators are designed for indoor use only, unless
otherwise required by design specifications. Each unit requires at least two feet
(2") of clearance around and above the unit. It should be located on a level
surface (no more than one-half degree [/2°] of slope), capable of supporting the
total weight of the unit when filled to capacity.

The unit should be mounted to the floor following applicable architectural and
local code requirements for the specific installation site.

In areas prone to seismic activity, it is recommended that the unit be mounted to
the floor according to recommended procedures and codes for the site / location,
to make the units less susceptible to seismic damage.

The high quality enamel paint, applied to the jacket of the unit, will provide years
of protection against corrosion. If it is necessary to clean the outside of the unit, a
mild cleaning agent should be used that will not damage the paint.

Inspection procedures, troubleshooting, and periodic maintenance, as well as
suggested intervals, are detailed on pages 40 to 55 of this manual.

Armstrong Unfired Steam Generators are available in a wide range of operating
pressures. For the specific ranges for your unit, refer to the design specifications
and accompanying literature supplied with the unit.



X/
°e

If the unit is damaged during installation, operation, or maintenance, complete the
following steps.

1. Turn off the power to the unit.

2. Turn off the energy source inlet (steam, boiler water, or high temperature
water) valve(s).

3. Turn off the energy source (steam, boiler water, or high temperature
water) return valves.

4. Turn off the clean steam and condensate outlet valves.
5. Turn off feed water inlet valves.
5. Contact in-house maintenance personnel or Armstrong

for instructions.

< For all piping connections, the use and / or type of joint compound or sealer on
the joints should be determined by referring to local codes, accepted standards,
and / or the requirements of the installing contractor.

Warnings

As with any piece of equipment that utilizes steam, boiler water, or high temperature
water under pressure, as well as electricity, the potential exists for severe personal
injury if proper installation, operation, and maintenance procedures are not followed.
Listed on the following pages are specific warnings pertaining to Armstrong Unfired
Steam Generators. In addition, throughout this manual, warnings are restated when
procedures are described pertaining to areas of potential danger. All warnings should be
carefully read and understood. All precautions contained in the warnings should be
carefully followed to reduce the chance of injury.

Note: Throughout this manual, warnings will be denoted by the symbol [XI.

All documentation for each major component has been included with the unit. It is
strongly recommended that each document be reviewed before attempting any
installation, operation, or maintenance procedures.

The documentation for each major component may also contain warnings and cautions
identified by the manufacturer of each component. These warnings and cautions may be
specific for the particular component, and therefore not covered in this general
Installation, Operation, and Maintenance Manual. They should also be carefully
reviewed before attempting installation, operation, or maintenance procedures.



Areas of potential danger:

1. all steam / boiler water / high temperature water lines, joints, valves, and
pressure regulators;

2. all steam outlet lines, joints, valves, and pressure regulators;
3. all power connections and cables; and
4. all pneumatic (instrument air) lines and joints.

Before attempting any installation, operation, or maintenance procedures
pertaining to the unit:

1. assure that the energy source (steam or boiler water / high temperature
water) has been turned off at the manual shutoff valve;

2. if the unit has been in operation, allow the clean steam and water in the
tank, as well as all components and surfaces (outlet steam lines, energy
source inlet lines, etc.) to cool before starting the procedure;

3. assure that all power has been shut off / disconnected before
attempting any procedures;

4. assure that all incoming and outgoing steam, condensate, and energy
source lines have been turned off at the manual shutoff valves; and

5. assure that the pneumatic (instrument air) source has been turned off and
the pressure bled from the lines.

Steam, boiler water, or high temperature water present situations that can be very
dangerous due to the fact they are under pressure and at very high temperatures.
To avoid possible injury or death, use common sense and follow all accepted and
recommended procedures when performing installation, operation, and
maintenance procedures.

The combination of electricity and water can pose a very dangerous situation.
Assure that all power has been shut off / disconnected before attempting any
installation or maintenance procedures.



Product Features and Specifications

Congratulations on purchasing a Armstrong Unfired Steam Generator. The unit
purchased will offer years of superior dependable service.

Armstrong Unfired Steam Generators, employing the "U-Bend" heat exchanger coil, are
the most economical method of furnishing clean steam when steam, boiler water, or high
temperature water are used as the energy source. All Armstrong Unfired Steam
Generators are "Packaged" and ready for installation. All components are sized,
mounted, piped, and tested prior to shipment. Each unit is built to exact customer design
specifications and requires only connection to energy, water, power, and / or pneumatic
sources to be ready for operation.

The "Packaging" concept provides a compact size that is ideal for new installations, or
for use as replacement of existing steam generators. The compact size requires less space
for installation, and makes moving the unit through doorways, work areas, etc., less of a
problem.

Each unit employs either a Carbon (Black) or Stainless Steel tank, providing years of
trouble free service. All components used in the unit are of highest quality and meet or
exceed all customer design specifications and American Society of Mechanical Engineers
(A.S.M.E.) Code regulations.

Each Unfired Steam Generator is accompanied by this Installation, Operation, and
Maintenance Manual, a detailed Submittal sheet and C.A.D. drawing, as well as all
documentation supplied by the manufacturer of each major component. If any of these
documents are missing, contact either Armstrong or your authorized sales representative
before attempting installation, operation, or maintenance procedures.



Installation

Transporting and Unpacking the Unit

Most Armstrong Unfired Steam Generators are crated, as necessary, at the factory. The
crating is designed to provide protection for the unit during transportation, and to provide
a safe means by which to lift and move the unit with a fork lift or hand truck. Larger
horizontal units are shipped uncrated, but fitted with lifting lugs attached to the tank to
provide a safe means for lifting and moving the unit.

The unit should only be lifted at the areas indicated on the crate, or by the lifting
lugs provided. Improper lifting of the unit may result in damage to the unit.

Location Requirements

Armstrong Unfired Steam Generators are designed for indoor use only, and
require at least two feet (2') of clearance around and above the unit, unless
otherwise required by the design specifications. The unit should be located on a
level surface (no more than one-half degree [/2°] of slope), capable of supporting
the total weight of the unit when filled to capacity.

If crated when shipped, once the unit has been set in place, the crating should be
carefully removed.

Examining the Unit

After the unit has been set in place and uncrated, it should be carefully examined to
assure that neither the main unit nor any of the components have been damaged during
shipping. If any evidence of damage is detected that could affect the safe operation of the
unit, contact Armstrong International, Inc., or your authorized sales representative, to
report the damage and to receive instructions on how to proceed.

After the unit and all components have been inspected for damage, it is suggested that all
pressure and control components be checked to assure that they meet or exceed design
specifications. This can be done by reviewing the design specifications (included with
the unit) and the specification tags / plates attached to each component. If any
discrepancy is found (that is below design specifications), contact Armstrong
International, Inc., or your authorized sales representative, before proceeding with the
installation.

Mounting the Unit

The unit should be mounted to the floor, following applicable architectural / local code
requirements, or accepted standards for the specific installation site and for the unit
purchased.



In areas prone to seismic activity, it is recommended that the unit be mounted to the
floor, according to recommended procedures for the site, to make the units less
susceptible to seismic damage.

Familiarization with the Unit and Components

Armstrong Unfired Steam Generators are designed to make installation a relatively
simple procedure. Because the unit is "Packaged," after placing and mounting the unit,
installation involves:

1. connecting the feed water source to the feed water inlet;
2. connecting the generated clean steam outlet to the clean steam outlet;
3. connecting the energy source (steam, boiler water, or high temperature

water) to the unit;

4. connecting the condensate and steam / water return line and piping it to
the recycling system,;

5. piping the pressure relief valve to an acceptable vent and drain system;

6. wiring the applicable source of power (if the unit is packaged with an
electrically activated pressure or control component); and

7. connecting the appropriate instrument (control) air source.

Each unit is supplied with a Submittal sheet and C.A.D. drawings that indicate the
location and specifications for each connection that must be made. In addition, the
drawings will enable the installer(s) to determine the flow direction of both the steam and
energy source.

Connecting the Feed Water Source and
Generated Clean Steam Outlet

Note: Before making any connections of feed water inlet or generated clean steam
outlet to the unit, assure that all piping is clean and free of foreign material or
scale. This can usually be accomplished by ""blowing out" the pipe. Any
foreign material or scale entering the unit can adversely affect operation and
performance.

Feed Water Source

The first step in the installation process is to connect the feed water source to the
feed water inlet port. The exact location of this port for the specific unit, as well
as inlet pipe diameter and thread size, can be determined from the C.A.D.
drawings supplied with the Submittal sheet.
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A manual shutoff valve should be installed upstream on the feed water source as
an isolation device. Refer to the supplied Submittal sheet and C.A.D. drawing to
determine if the feed water is controlled by either a solenoid valve or feed water
pump. If so, the shutoff valve must be installed upstream from the valve or pump.

The shutoff valve should be in the closed position and remain so until the
installation is complete.

Note: For all piping connections, the use and / or type of joint compound or
sealer on the joint should be determined by referring to local codes,
accepted practices, or the requirements of the installing contractor.

Generated Clean Steam Outlet

The next step in the installation process is to connect the generated steam system
piping to the clean steam outlet port. The exact location of this port for the
specific unit, as well as outlet pipe diameter or flange size, can be determined
from the C.A.D. drawing supplied with the Submittal sheet.

A manual shutoff valve and automatic check valve should be installed
downstream on the generated clean steam line as isolation devices in case the unit
must be disconnected from the system. The shutoff valve should be in the closed
position and remain so until the installation is complete.

Note: Refer to local codes and specifications for site specific shutoff and check
valve requirements. For all piping connections, the use and / or type of
joint compound or sealer on the joint should be determined by referring
to local codes, accepted practices, or the requirements of the installing
contractor.

Connecting the Energy Source
(Steam, Boiler Water, or High Temperature Water)

Steam, boiler water, or high temperature water present situations that can be very
dangerous because of the high temperatures and pressures. Use common sense
and follow all accepted and recommended procedures when performing
installation, operation, and maintenance procedures to avoid possible injury or
death.

Assure that a manual shutoff valve is installed upstream in the steam, boiler water, or high
temperature water line (energy source), and that it is functioning properly. If any doubt
exists concerning the integrity of the shutoff valve, replace the valve before attempting
installation. All energy source valves should be closed and remain closed throughout the
installation process.
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Connect the energy source to the line(s) leading to the pressure control valve. The exact
location of the pressure control valve for the specific unit, as well as energy source pipe
diameter and thread size, can be determined from the C.A.D. drawing supplied with the
Submittal sheet.

Note: For all energy source piping connections, the use and / or type of joint
compound or sealer on the joint should be determined by referring to local
codes, accepted practices, or the requirements of the installing contractor.

Connecting the Steam Condensate Line or the Boiler Water /
High Temperature Water Return Lines

Steam Condensate Return Line

As the heat is extracted from the energy source and transferred to the clean steam
generating system, condensate will form. This condensate must have a means by
which it can drain from the unit and return to the steam system. The condensate
return line serves this purpose. Do not attempt to lift condensate with float and
thermostatic traps.

The condensate return line should be connected to the unit at the condensate
return port. The condensate port is normally located downstream from the main
and auxiliary traps. The exact location of this port for the specific unit, as well as
the condensate return pipe diameter and thread size, can be determined from the
C.A.D. drawing supplied with the Submittal sheet. The condensate line should be
piped back into the site's steam system for recycling. Do not attempt to lift
condensate with a float and thermostatic steam trap.

A manual shutoff valve should be installed downstream in the condensate return
line to allow the unit to be isolated from the system. The condensate shutoff valve
will prevent back flow of steam or condensate if the line is disconnected.

Boiler Water and High Temperature Water Return Line

After the boiler water or high temperature water has passed through the heat
exchanger coil, and the heat has been extracted and transferred to the clean steam
generating system, the water must return to the system. The water return line
serves this purpose.

The water return line should be connected to the unit at the return port. Unlike
the steam condensate return line, the return lines for boiler and high temperature
water do not have in-line condensate traps. The return port is normally located
downstream from the heat exchanger coil. The exact location of this port for the
specific unit, as well as the water return pipe diameter and / or flange size, can be
determined from the C.A.D. drawing supplied with the Submittal sheet.
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A manual shutoff valve should be installed downstream in the water return line to
allow the unit to be isolated from the system. The water return shutoff valve will
prevent back flow of boiler water or high temperature water if the line is
disconnected.

Piping the Relief Valve to Vent and Drain

All Armstrong Unfired Steam Generators are equipped with a pressure relief valve for the
tank. In most applications, the pressure relief valve should be vented to atmosphere
(generally through the roof). The piping used in the vent system must be of adequate
size to handle the capacity of the pressure relief valve and vent. The vent piping
system should incorporate a "drip pan elbow" to allow for condensate drainage. The drip
pan elbow should be piped to a to a suitable drain.

Piping the pressure relief valve to a suitable vent and drain will prevent both water and
heat damage to the unit, as well as reduce the risk of injury from released steam. All
pressure relief venting and piping should comply with local codes. It is the responsibility
of the purchaser / installing contractor to assure this compliance.

Do not install a valve between the pressure relief valve and the vent or in the vent
line. Doing so could cause serious injury or death if the pressure is released and
the manual valve is closed. This would cause excessive buildup of pressure in the
clean steam generator tank which could result in an explosion.

Connecting Electrically Activated Controls

Armstrong Unfired Steam Generators can be equipped with electrically activated
pressure and water level control valves. If the unit being installed is so equipped, the
correct power source(s) must be connected.

The combination of electricity and water can pose a very dangerous situation.
Assure that all electric power has been turned off before attempting any
installation or maintenance procedures.

Reference the wiring C.A.D. drawing that is included with the Submittal sheet, or the
installation instructions contained in the Installation Manual for the component, for
specific wiring instructions.

Armstrong Unfired Steam Generators are designed so that if a power failure or cutoff
should occur, the unit will automatically shutdown. This is accomplished through a
"solenoid safety system" incorporated in the unit. The solenoid safety system requires
power to operate. If the power supply is disrupted, the solenoid safety system closes the
energy source feed valve.

If permitted by local codes, the Unfired Steam Generator can be wired into the site's
emergency power system, to allow continued operation during a power failure. Consult

13



local codes before connecting the unit to an emergency power source to assure
compliance.

Note: All power connections should be performed by trained, certified electricians.

Connecting Pneumatically Activated Controls

Armstrong Unfired Steam Generators can be equipped with pneumatically activated
controls. In most cases where pneumatically activated controls are used, they require
instrument air with pressure ranges from 15 to 100 psi. Refer to the supplied C.A.D.
drawing, Submittal sheet, and specific installation and operation materials for each
component to determine the requirements for that component.

Assure that the pneumatic feed line has been shutdown, and air pressure bled
from the system by acceptable methods, before attempting any connections.

Reference the C.A.D. drawings that are included with the Submittal sheet, or the
installation instructions contained in the Installation Manual for the component, for
specific piping instructions.

Note: For all pneumatic connections, the use and / or type of joint compound or
sealer on the joint should be determined by referring to local codes, accepted
practices, or the requirements of the installing contractor.

Connecting the Drain / Blowoff Line

Armstrong Unfired Steam Generators are equipped with a drain / blowoff line. Each
generator has one or more manual blowoff valves connected to the bottom of the vessel.
The blowoff from these valves is at the pressure and temperature of the generated steam
and can cause severe injury or death if not properly piped. It is recommended that the
blowoff lines be connected to a Armstrong blowoff (CBO) tank / condensate cooler
before being discharged to drain. Check with local codes, accepted practices, or the
requirements of the consulting engineer.

The blowoff from the unfired steam generator can flash to steam when introduced
to atmospheric pressure.

Some unfired steam generators are equipped with automatic blowoff valves. The blowoff
from these valves should also be piped to the blowoff tank / condensate cooler as
previously described.

The level controller line will have a blowoff valve at the low point for blowing off the

level control piping. This valve should also be piped to the blowoff tank / condensate
cooler as previously described.

14



General Notes and Warnings

Notes

« This manual is intended to cover installation, operation, and maintenance procedures
for Armstrong RBCM 2002 control module.

If questions are not answered by this manual, or if specific installation, operation,
and/or maintenance procedures are not clearly understood, contact Armstrong for
clarification before proceeding.

%

» All installation, operation, and maintenance procedures should be performed only by
experienced, trained and certified personnel. Personnel should be trained in and
familiar with correct piping and electrical procedures and methods, and should be
experienced in working with hot/boiler water systems and steam systems.

< Armstrong RBCM 2002 control module and other electronic controls are designed
for indoor use only, unless otherwise required by design specifications.

¢ If the unit is damaged during installation, operation, or maintenance, complete the
following steps:

1. Turn off and lock out the electric power supply to the unit in an
approved manner.

2. Turn off all incoming steam/hot water valves.

3. Contact in-house maintenance personnel or Armstrong for instructions.

Warnings

As with any piece of equipment that utilizes hot/boiler water or steam and electricity, the
potential exists for severe personal injury if proper installation, operation, and
maintenance procedures are not followed. Listed on the following pages are specific
warnings pertaining to Armstrong Electronic Controls. All warnings should be
carefully read and understood. All precautions contained in the warnings should be
carefully followed to reduce the chance of injury.

Note: Throughout this manual, warnings will be denoted by the symbol V¥ .

All documentation for each major component has been included with the unit. It is
strongly recommended that each document be reviewed before attempting any
installation, operation, or maintenance procedures.

The documentation for each major component may also contain warnings and cautions
identified by the manufacturer of each component. These warnings and cautions may be
specific for the particular component, and therefore not covered in this general
Installation, Operation, and Maintenance Manual. They should also be carefully reviewed
before attempting installation, operation, or maintenance procedures.
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V' The combination of electricity and water can pose a very dangerous situation.
Assure that all power has been shut off/disconnected and locked out in an
appropriate manner, before attempting any installation or maintenance procedures.

VW  Areas of potential danger:
1. all electric power leads and connections;
2. all hot/boiler water lines, steam lines, joints, valves, and relief valves; and
3. all joints at valve, gauges, etc.

v Before attempting any installation, operation, or maintenance procedures pertaining
to the unit.

1. assure that the electric power supply has been turned off and locked out in an
approved manner;

v Hot/boiler water and steam present a situation that can be very dangerous due to
the fact it is under pressure and at very high temperatures. To avoid possible
injury or death, use common sense and follow all accepted and recommended -
procedures when performing installation, operation, and maintenance
procedures.

Connecting the Electric Power Source
All installation procedures involving electric power connection should only be
performed by trained, certified electricians.

Hot/boiler water and steam present a situation that can be very dangerous because of
the high temperatures and pressures. Use common sense and follow all accepted and
recommended procedures when performing installation, operation, and maintenance

procedures to avoid possible injury or death.

V¥  The combination of electricity and water can pose a very dangerous situation.
Assure that all power has been shut off/disconnected and locked out in an approved
manner, before attempting any installation or maintenance procedures.

The Armstrong Steam Generators have been wired during assembly. Connecting the -
electric power supply to the unit consists of connecting the correct voltage, phase, and
amperage power leads to the terminal strip or circuit breaker. The exact voltage, phase,
and amperage requirements for the unit can be determined from the rating plate affixed to
the jacket of the unit, or from the Submittal Sheet and Wiring Diagrams supplied with the
unit.

The Controller - Overview
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Armstrong RBCM 2002 control module is a solid state controller designed to control
limit, water feed, alarm, and timed blowdown functions for Armstrong unfired steam
generators.

The Solid State Control Module is supplied with a LED backlit LCD display. LED pilot
lights are supplied to to indicate On-Off, high pressure, low pressure, low water, high
water, water feed, and blow down. The solid state control module allows the owner to
set pressure limits on the display screen. The solid state control module has a flashing
red alarm light and alarm horn with built in alarm silence relay. The solid state control
module is supplied with dry contact closure outputs to indicate to building automation
control ( BAC) Power on, Low water, High pressure, Water feed, High water, Low
pressure and Blow down occurring. The control module allows the BAC to turn the
Unfired Steam Generator on or off through a remote relay suitable for 24 VAc, 1 amp.
The control module allows the BAC to remotely monitor the operating pressure. The
control module is supplied with an on-off switch and is mounted in a NEMA 4 enclosure.

Built in remote start stop: This feature allows the Unfired Steam Generator to be started
or stopped from a remote location. Typically this would be accomplished from the
Building Automation Control (BAC) . Requires a dry contact suitable for 24 VAc and 1
amp. Terminals P2 on the panel are where the BAC on-off is wired.

Built in On-Off Switch: Allows for local on-off and is convenient for service in the
unlikely event service is required. This switch is mounted in the side of the panel.

Built in Alarm Horn: The alarm horn will sound and fault LED will light (blinking red)
on low water or high pressure If either high water or low pressure options are selected
the alarm horn will also sound and the alarm light will light (blinking red) in the event of
high water or low pressure. The 2002 RB Control Module also features an alarm silence
relay which will silence the alarm but not the fault light when the generator is being
serviced. When the fault is cleared both the alarm and fault light will automatically reset.

Built in timer for timed blow down: If the timed blowdown option is selected the time
and duration of blow down can be easily selected in the 2002 RB Solid State Control
Module.

Built in relay for water feed: the Armstrong 2002 RB Solid State Control Module
operates in conjunction with the level control to signal the feed water solenoid or feed
water pump to maintain the correct water level in the unfired steam generator.

Built in operating pressure readout: The 2002 RB Control Module features an easy to
read LED digital readout of the operating pressure.

Built in high pressure cut off and alarm: In the event of high pressure the 2002 RB Solid

State Control Module will close the source steam or HTHW supply valve and sound an
alarm.
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Built in low water cut off and alarm: In the event of low water the 2002 RB Solid State

Control Module will close the source steam or HTHW supply valve and sound an alarm.
Built in low pressure alarm: If activated, the 2001 Solid State Control Module will sound
an alarm if a low pressure condition occurs.

Built in optional input / output.

Built in LED display of functions and alarms: The 2002 RB Solid State Control Module
is designed for the user to tell at a glance how the system is operating. The built in LED
displays make troubleshooting simple.

Function LED Indicator 1 LED Indicator 2

Power ON Green = Power On Blank = No power

Low water Green = Water level not low Red = Low water

High pressure Green = Normal pressure Red = High pressure

Water feed Green = Water feeding Blank = Water not called for
High water Green = Water level normal Red = High water

Low pressure

Green = Pressure not low

Red = Low pressure

Blow down operating

Green=Blowdown occurring

Blank = No blowdown

Optional input/output

Built in contacts to notify BAC (Reliable interface with the BAC via dry contact closures
so the BAC can monitor the unfired steam generator building) of functions and alarms:
This control allows for simple and from a remote location. The BAC can also start and
stop the unfired steam generator.

Power ON

Low water

High water

Water feed

High pressure

Low pressure

Blow down operating

Optional input / output

Alarm

Operating pressure (via a 0-10
Vdc signal)

Contractor Wiring

18




All Power Connections should be performed by a trained , certified electrician. Be
sure the factory supplied on-off switch is in the OFF position before connecting to
building power.

Field wiring: Installer must run feed wires to terminals on panel mounted on-off
disconnect switch and green ground wire to ground lug. Units are normally wired for
120 volt single phase input.

Warning: Before drilling hole in panel for conduit connection of power carefully
open door and verify that nothing in panel will be interfered with. BE CAREFUL
not to get any drill shavings or metal slug on board or transformer or disconnect
switch.

Panel is normally factory shipped for ° ! ° !

120 Volt/ 1 phase/60/50 Hz. If so

desired 220/1/50 or 60 Hz power can . 6 . 6

be used. To convert to 220 volt input ‘a2 A, LA L, LA
it is necessary to reconfigure the 24

volt output transformer. Below is the

wiring diagram for 120 volt and 220 1 12 1 2 ¥

volt input.

V¥V CAUTION: Before attempting to rewire the transformer be sure power coming to the
unit is turned off and locked out in an approved manor.

Ratings

Input: selectable 120/220 VAC — 50/60 Hz
@120 Vac min 90 volt max 130 volt
Output Contacts: 1 amp at 24 Vac
Building Automation outputs: Dry contacts,
NO/NC .5 amp maximum, non inductive
Display: LED display with resolution of

.3 % of scale

Available pressure ranges: 0-30 PSI,

30 — 150 PSI in 10 PSI increments
Operating ambient temperature: Min 32 °F
max 140 °F

Operating Humidity: 5% to 95% relative
humidity (RH) non condensing

Alarm approximately 103 db.

NEMA 4 enclosure

The Armstrong RBCM 2002 is a self contained board and can not be field repaired. For a
re l}lqcement bloard contact Armstrong International, Inc. at the address shown on page 4
of this manual.
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Controller Screens

Controller screens:

There are two tactile keys on the front of the panel. The left key, labeled NEXT, is
pushed to select the desired function. The right key, labeled SELECT, is pushed to

access the desired screen. Both the function and setting are read on the LED backlit

LCD display.

Pushing the left key will display, in sequence, the following screens :

Screen 1 (Home)

Mode [Normal]
Pressure PSI [XXX ]

Next

Select

Screen 2

B-Down Duration

Screen 4

B-Down Interval

Screen 5

High Pressure

Screen 5

Low Pressure

Screen 6

Differential

Screen 7

Screen 8

Pressure Sensor

Level Control

Screen 9

Screen 10

Initial Settings

Diagnostics

Screen 11

Screen 12

About

Quit

After 60 seconds in any screen”Home” screen will be displayed




Setting the Controller

Setting the controller

There are two tactile keys on the front of the panel. The left key, labeled NEXT, is
pushed to select the desired function. The right key, labeled SELECT, is pushed to
access the desired screen. Both the function and setting are read on the LED backlit
LCD display. The sequence to access and change any screen is as follows:

1. Press “NEXT” (left key) key until desired function appears on the screen.
2. Press “SELECT” (right key) and a setting will appear on the second line of the
screen.
3.Press “NEXT” key to change setting. Continue pressing “NEXT” key, which
will scroll though available settings until desired setting is on screen.
4. Press “SELECT” key which will store last screen setting into memory and
return to controller screen to “HOME”

Instructions for setting each screen:

Home Screen
This is the screen which should be displayed during normal operation:

Screen 1 (Home)

Mode [Normal]
Pressure PSI [XXX ]

MODE can be either NORMAL or ALARM. The mode will read normal in normal
operation and alarm if any alarm condition occurs. If an alarm condition is cleared the
mode will switch back to normal reading.

Pressure psi: This is the pressure of the generated steam.
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Timed Blow down

If timed blow down is a option which was purchased the duration and interval of the
blow down can be selected. Duration is the length of time the blow down occurs (in
seconds) and interval is the number of hours between blow downs.

To set the duration of blow down:
1. Press the NEXT key once and the following screen will appear

Screen 2

B-Down Duration

2. Press the SELECT key and the screen will read.

Screen 2

B-Down Duration
Seconds [XXX]

3. Press the NEXT key to scroll through the various seconds settings until the
desired number of seconds of blow down appears on the screen. The seconds
will read 0-250 seconds in 10 second increments.

4. Press SELECT key to place setting in memory and to return to home screen.
NOTE: To disable the timed blow down set duration to zero (0)

To set the interval:
1. Press the NEXT key twice and the following screen will appear:

Screen 3

B-Down Interval

2. Press the SELECT key and the screen will read:

Screen 3

B-Down Interval
Hours [XXX]
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3. Press the NEXT key to scroll through the various hour settings until the desired
number of hours between blow downs appears on the screen. The hours will read
0-30 hours in one hour increments and 40 through 160 hours in 10 hour

increments.

4. Press SELECT key to place the setting in memory and return to home screen.

NOTE: To disable the timed blow down set interval to zero (0)

High pressure cut out

This is the pressure limit which is set 10-20% higher than the desired operating pressure.
When the high pressure cut out pressure is reached the controller will cause the main
control valve to close.

CAUTION: The operating pressure is set by the control valve controller, see
USG IO & M manual for setting the operating pressure.

1. Press the NEXT key three times and the following screen will appear:

Screen 4

High Pressure

2. Press the SELECT key and the screen will read:

Screen 4

High Pressure
Cut Off PSI  [XXX]

3. Press the NEXT key to scroll through the pressure settings until the desired
pressure setting appears on the screen.. The settings from 0-50 psi are in 1 psi
increments and from 50 through 150 psi in 5 psi increments. NOTE: THE
MAXIMUM SETTING IS LIMITED BY THE RANGE OF THE PRESSURE
SENSOR. The high pressure setting should be set lower than the
relieving pressure the ASME relief valve supplied with the generator. The
pressure rating of the relief valve is labeled on the relief valve body.

4. Press SELECT key to place the setting in memory and return to the home
screen.
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Low pressure alarm

If desired a low pressure alarm can be set. This will alarm if the generated steam
pressure falls below the low pressure setting.

To set the low pressure alarm:

1. Press the NEXT key four times and the following screen will appear:

Screen 5

Low Pressure

2. Press the SELECT key and the screen will read:

Screen 5

Low Pressure
Alarm PSI  [XXX]

3. Press the NEXT key to scroll through the pressure settings until the desired
low pressure setting appears on the screen.. The settings from 0-50 psi are in 1

psi increments. The maximum low pressure setting is equal to the high
pressure setting set on screen 4.

4. Press SELECT key to place setting in memory and return to home screen.

NOTE: To disable the low pressure alarm set the pressure to zero (0).

High and low pressure reset differential

This is the pressure differential from the set point at which the high or low pressure will
reset. Normally it is set at 2 psi but can be set from 1 to 10 psi. NOTE: There is only one
differential setting and it will be the same for both high and low pressure.

To set the pressure differential:

1. Press the NEXT key five times and the following screen will appear:

Screen 6

Differential
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2. Press the SELECT key and the screen will read:

Screen 6

Differential
Reset PSI [XXX]

3. Press the NEXT key to scroll through the psi settings until the desired psi
differential is displayed.. The range is 1-10 psi.

4. Press the SELECT key to place setting in memory and return to the home
screen.

Setting Pressure Sensor Range

The pressure sensor supplied with the Unfired Steam Generator will have a specific
range, normally 0-30 psi or 0-60 psi or 0-150 psi. It is extremely important that the
range of the pressure sensor and the range listed in the solid state controller be the
same range. The generator is factory shipped with matched ranges. The range of the
sensor will be printed on the body of the sensor. The range of the controller can be
determined and if necessary changed as follows:

1. Press the NEXT key six times and the following screen will appear:

Screen 7

Pressure Sensor

2. Press the SELECT key and the screen will read:

Screen 7

Pressure Sensor
Range PSI [XXX]

3. Verify that the psi range shown is equal to the range of the supplied sensor.
The range shown on screen is the upper end of the range. 0-30 will appear as
30 on the screen, 0-60 will appear as 60 on the screen , etc. IF AND ONLY
IF the range of the sensor is different than the screen setting should the screen
setting be changed. To change the screen setting press the NEXT key to
scroll through the various pressure settings. Available ranges are 30-150 psi in
10 psi increments. When the desired pressure range appears on the screen
verify that this matches the pressure of the sensor.
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4. If both pressures match press the SELECT key to place the setting in memory
and return to home screen

Level control type

There are two types of level controllers, either one of which may be supplied with the
Unfired Steam Generator. The first type is a 4 ball float assembly type mounted in a
stainless steel body with a shape as shown below. This is TYPE [0]. The second type is a
one ball float type with multiple switches in a cast iron body with a shape as shown
below. Thisis TYPE [1].

TYPE [0] %TE TYPE [1]

i il

It is extremely important that the type of level control supplied and type listed in the
solid state controller be the same. The generator is factory shipped with matched types.

1. Press NEXT key 7 times and the following screen will appear:

Screen 8

Level Control

2. Press SELECT key and the screen will read:

Screen 8

Level Control
Type [XXX]
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3. Verify that the type listed on screen and type supplied on Unfired Steam
Generator are the same. [IF AND ONLY IF the type of level control is
different than the screen setting should the screen setting be changed. To
change the screen setting press the NEXT key to scroll through the two types.

4. If both types match press the SELECT key to place the setting im memory and
return to the home screen

Initial Settings
The initial settings are for factory use only and can not be accessed

Diagnostics
Are used for factory testing and are not field useable. To go to “home” screen press

Alarm Silence.

Screen 10

Diagnostics

About
This screen lists the version of the controller. When contacting the factory about the
controller be sure to mention the version.

1. Press the NEXT key 10 times and the following screen will appear:

Screen 11

About

2. Press the SELECT key and the screen will read:

Screen 11

About
Armstrong Ver [XXX]

3. Be sure to note the version when contacting the factory.
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4. Press the SELECT key to return to the home screen.

Quit screen
This screen is only used to return to the home screen

1. Press NEXT key eleven times and the following screen will appear:

Screen 12

Quit

2. Press Select key and the program will return to the home screen

Note: After 60 seconds in any screen “home” screen will be displayed
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Building Automation Control (BAC) Interface

The Armstrong RBCM 2002 has built in contacts to interface with the building
automation control (BAC).

Remote On-Off:

Terminal block P-2 is a three pole block with the two outside poles connected in series
with the 24 VAc incoming power from the supply transformer. The Unfired Steam
Generator is shipped with a jumper installed between terminals 1- 3 of terminal block
P-2. To wire for remote on-off re