VA\\/EATON ASSOCIATES, INC.

August 19, 2014

State of New Hampshire
Public Utilities Commission
21 S. Fruit St, Suite 10
Concord, NH 03301-2429

Attn: Ms. Debra Howland, Executive Director

Re: DE 14-182 Littleton Regional Healthcare, Additional Information

Dear Ms. Howland:

Yeaton Associates has received a Deficiency Letter from the Commission dated August 14,
2014, in which the Commission described additional information that is required in order to
complete their review of the Littleton Regional Healthcare application for certification as a Class
| Thermal REC eligible facility. Enclosed, please find our responses to the four questions posed

in the letter, and additional support documents.

Aiso enciosed are two copies of the responses and support documents, along with two copies of
this cover letter.

Please let me know if you have any questions or need additional information.

Respectfully,

Wayne G. Fillion, P.E:
President

Enclosure

66 Jackson St, Littleton, NH 03561 | 40 So. River Rd #35, Bedford, NM 03110 | Ph: 603.444.6578 | www.yeatonassociates.com
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1. Please describe the fuels that the boiler is designed to use. If the boiler is designed to
use multiple fuels, does Littleton Regional Healthcare intend to use non-biomass fuel?

a. If Littleton Regional Healthcare intends to use multiple fuels, please describe
how biomass fuel use will be segregated for accurate REC accounting.

Response:

The system is designed to use wood chips exclusively. The attachment, “Approved Boiler Submittal”, provides
a complete description of the system as installed. Although the top fire-tube section of the boiler is capable of
being used with multiple fuel sources, no fossil fuel burners have been installed. Only a biomass burning
furnace is installed. No fossil fuel source has been provided to the stand-alone boiler building.

2. Attachment 3-3 of the application discusses Chapter 9 of the "Instruction Manual" for the
Electromagnetic Flow Meter and implies that Chapter 9 is included with the application,
but it appears to have been omitted. Please provide Chapter 9 for Commission Staff to
review.

Response:

Attachment 3_3 has been now been modified to include Chapter 9 of the “Instruction Manual”. It is attached.
The omission of Chapter 9 was an error, and we apologize.

3. The alternative methodology provided in Attachment 3-4 doesn't use the hourly time
interval required in Puc 2506.04(m). Please explain why this alternative method using the
daily method needs to be utilized.

a. Once the interim period expires, does Littleton Regional Hospital propose to continue
using this alternative methodology?

Response:

Each day since March 1, 2014, the staff has maintained a hand-written boiler room checklist that includes a
daily observation of the current cumulative total pounds of boiler feedwater. It is this hand-written record
that we are using for our calculations. A sample checklist is attached, for the month of June. This hand-
written checklist is the only record of boiler feedwater consumption, because although the electromagnetic
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www.yeatonassociates.com
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feedwater detector is capable of electronic output (both digital and analogue), and can be connected to the
building energy management system for automatic hourly tracking, this connection has never been performed.
We must therefore rely upon the methodology outlined in proposed Puc 2505.02(e)(2) until the final rules are
in place. When the interim period expires and final rules are in place, it is our intention that LRH shall fully
comply with Puc 2506.04(m).

4. The application lists the initial operation date of the Littleton Regional Healthcare biomass
facility as January 15, 2014. The sample calculation for April 2014 lists 569 megawatt
hours. Please provide calculations for January 15, 2014 through March 31,2014.

Response:
Please see the attached Spreadsheet, “Calculation Spreadsheet”, for all calculated monthly MWh values.

March — present:

MWh calculations are performed as described in “Littleton Regional Healthcare Part 3 - Interim Alternative
Metering Method.pdf” previously provided.

Jan 15 — February:

Note that prior to March 1, staff at LRH did not record daily feedwater gpm, and so we have had to come up
with an alternate calculation method. Please see the Worksheet entitled “Chip Deliveries Jan-May” in the
attachment “Calculations Spreadsheet” for calculations and results. Briefly, because using the feedwater flow
rate yields the most accurate estimate of useful thermal energy, flow data from March through present is
compared to chip usage for the same period to derive an average value for boiler MWh output per pound of
chips delivered. This average value is then applied to the period of January 15 through February, for which
only purchased tonnage data is available.
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Attachment

Approved Boiler Submittal
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May 16, 2013

VIA Email to: dhebert@dhigc.com

Littleton Regional Hospital

Re: Littleton Regional Hospital
Messersmith Wood Chip Heating System Submittal Package

Dear: Mr. Daniel Hebert

Please find enclosed the submittal package for the Messersmith Wood Chip Heating System for
the above referenced project. This package contains information on the following.

Messersmith Literature

Messersmith Introduction Cover Letter

Messersmith Scope of Work & List of Electrical Motors
Messersmith Installation Drawings

Messersmith Combustion Description

Messersmith Brochure

Patz 8916 Conveyor Brochure

Messersmith Control Panel Wiring Drawings

Hurst N 65 Boiler

Cut Sheet on Hurst Boiler N 65 975
v" 3” Angle Nibco F869-B, 250# CL, Flgd
v' 3” Davis 15FGAW, Flgd, 150#
v’ 2" 250# Apollo Ball

Cut Sheet on Hurst Boiler N 65 1300
v" 4" Nibco F869-B, 250# ClI, Flgd.
v' 4" Davis 15FGAW, Flgd. 150#
v’ 2" 250# Apollo Ball

Both boilers

2" UB Steel 425 quick acting

1.25" UB Steel 425 quick acting

2" UB Steel 525 slow acting

1.25" UB Steel slow acting

Blowdown separator tank w/aftercooler
Surface blowdown

Worcester 0.75" NPT Feedwater Valve
M&M 193A-7B LWCO

AN NN N N NN

Hurst N 65 Boiler Brochure



B.E.T. Automatic Tube Cleaner Literature

Cut Sheet x 2

Fuel Efficiency Brochure

Air Compressor Brochure marked for 10 hp & 120 gal tank VR 10-12

Norarc stack drawing
30” x 65’ painted

ESP
ESP Cut Sheet
ESP brochure marked for standard small model

Maintenance, Service and Warranty Information

cc: dhebert@dhigc.com (Daniel Hebert)



SCOPE OF WORK SUBMITTAL 5-16-13
Littleton Regional Hospital
Littleton, NH

WORK TO BE DONE BY MESSERSMITH:

1.

2.

S

1S

o

10.

Two Messersmith Combustor Furnaces with:

e Ash auger inside the firebox,

¢ Inclined ash auger and barrels,

e Underfire and overfire blowers,

e Dampers, motors and overfire motor VFD’s.

Two Hurst Boilers Model N65, 150 PSI steam design pressure (one 150 BHP, one

200 BHP) each with access platform, mud drum preheaters (with manual valve) and:
e Trim:

Primary LWCO with shunt switch (installed at factory)

Auxiliary LWCO with HWLA & shunt switch (installed at factory)

Relief valve (s)

Pressuretrol Manual reset, with pigtail & coupling

Pressuretrol Automatic reset, with pigtail & coupling

Pressure transducer, with pigtail & coupling

10” Pressure gauge, with pigtail & coupling

e Fuel Efficiency B.E.T. Automatic Tube Cleaner,

A Champion Air Compressor to operate both boiler tube cleaners and economizer
tube cleaner, with 10 HP motor and 120-gallon receiver.

25 HP Induced Draft Fan with Variable Frequency Drive.

Messersmith Unloading and Conveyor System to accommodate chip bin per
drawing, including:

e Steel beam about 48’ long, Note: Beams & walls need substantial support at
each end from concrete or other building structure. If walls are CMU, they
must be filled in the areas of Messersmith beam & wall attachment. Beam &
wall are bolted or welded to this supporting structure.

Steel wall about 16” above beam,

Ladder into the chip bin,

Two traveling augers for wood chips,

Two belt conveyors, one with chip screen to remove oversized fuel,
Metering bin and metering augers w/rotation counters,

Stoker augers,

e All motors.

Messersmith Fire Prevention System, located over metering bin and stoker augers.
Two Messersmith Boiler Control Panels each with Horner HE NX251 Operator
Control Stations and three phase motor starters. One Messersmith Fuel System
Control Panel with three phase motor starters.
All Breeching between Hurst Boilers and Stack.
A Weis type Small 250/1F-3,5x2-8 electrostatic precipitator particulate removal
device with service catwalk and ash barrels.
A Norarc insulated, freestanding stack having:

e A 26” ID and being 65’ high,

e Outer shell will be epoxy painted (color chosen by customer),

OO0OO0OO0OO0OO0O0



11.

12.
13.
14.
15.
16.

e Inner liner will consist of 12 gauge 304 stainless steel.
Note: stack is freestanding, supported only by anchor bolts & concrete
foundation. No guy wires needed.
Stack responsibilities:
Project structural engineer:
e Design concrete stack foundation,
e Specify stack anchor bolts to be imbedded in foundation.
General Contractor:
e Provide & imbed stack anchor bolts specified by structural
engineer,
e Construct the concrete stack foundation designed by the
structural engineer,
Messersmith:
e Provide turning moment & weight from stack vendor
e Provide the template for placement of the stack anchors in the
concrete foundation and a drawing showing correct orientation of
the template,
e Provide and install a 26 x 65’ painted stack,
e Grout the stack after it has been installed.

Installation (including biomass system electrical permit) includes:
o Freight to site,
e Setup of Equipment,
e Startup.
Three (3) Operation Manuals (one hard copy & two digital) and as built drawings.
12-Month warranty from startup.
Training of maintenance staff.
Spare parts.
Additional boiler equipment:
a. Blow down equipment
= Blowdown valves
= Blowdown separator for both boilers with aftercooler, temperature
regulator, thermometer, strainer, check valve
= Surface blowdown
b. Feed water equipment
» Feedwater Stop & Check Valve,
= Feedwater valve,
= Three valve bypass,
= LWCO w/proportional level control, 0-135 ohm.
c. Supply valves
= Main steam valve,
= Stop/check valve,
= Spool piece.
d. Miscellaneous
= Drip pan elbows for relief valves,
= 1/2" Chem. Feed Quill w/ball check.



Messersmith will provide complete installation of the Messersmith system, from the
control panels to the chip bin, including electrical wiring. The system will be
guaranteed to produce 11.69 MMBTU of heat total output from the two boilers with a
system efficiency rate of at least 75% when burning green hardwood chips, at 45%
moisture content or less (wet basis).

Our price is based on Messersmith being able to place its equipment inside the boiler
room prior to the roof going on the boiler room building. There will be an additional
rigging cost if this condition is not met.

Typical Installation Schedule:

Site Visit # 1: (Messersmith installation crew on site about 5 days)
When? 1. After completion of housekeeping pad, boiler room and chip bin
concrete.
2. After backfilling of boiler room and chip bin foundation.
3. Before roof construction of boiler room or chip bin.

To Install: Wall, beam, traveling augers, combustors, boilers, metering bin,
compressor, breeching, draft fan, ESP, and stack.
Note: Messersmith supplies the crane when needed for installation.

Site Visit # 2: (Messersmith crew, including electrician, on site about 20 days)

When? 1. After boiler room ceiling & walls are completed.
2. After pipefitters are done in the boiler room.
3. After project electrician wires the boiler room.
4. After boiler room & conveyor alley floors are cleared of other trades’
tools & materials.

To Install: Conveyors, touch-up paint, fire suppression, ash augers, VFD and

control panels.

Note: Messersmith supplies the electrician for connections from control
panels to components. No conduit to run under concrete.

Site Visit # 3: (Messersmith technician on site about 5 days)
When? 1. After system is wired by Messersmith electrician.
2. After boiler is cleaned and pressure tested by Mechanical.
3. After all boiler feed water electrical connections are completed.
4. Concurrent with chip delivery.

To Complete: Start-up and Operator Training.



WORK TO BE DONE BY OTHERS:

ELECTRICAL:

Three phase power and Main Disconnect to feed these circuits:

NGO~ WOWNE

30 amp, 480 volt, 3-phase to Messersmith control panel for boiler #1;

20 amp, 115 volt, single phase brought to control panel for boiler #1,

30 amp, 480 volt, 3-phase to Messersmith control panel for boiler #2;

20 amp, 115 volt, single phase brought to control panel for boiler #2;

30 amp, 480 volt, 3-phase for Messersmith Fuel Handling control panel;

40 amp, 480 volt, 3-phase for customer supplied VFD disconnect;

20 amp, 480 volt, 3-phase for customer supplied air compressor disconnect;
63 amp, 480 volt, 3-phase for customer supplied ESP disconnect.

Also needed are:

e A 115 volt outlet for the automatic tank drain of the air compressor.
e Ethernet connection with dedicated IP address for the Messersmith control
panel.

MECHANICAL:

1.

2.

SRS o

Water connected to boiler and %" water line brought to back of boilers for
fire suppression system;
Supply necessary pipe and fittings and make connections to valves (supplied by
Messersmith) for boiler mud drum steam injection preheaters.
Install Messersmith supplied boiler trim (see item #2 on page 1) and additional
equipment (see item #16 on page e);
Supply necessary pipe and fittings, including isolation valves for each of these
items:
Pressuretrol Manual reset
Pressuretrol Automatic reset
Pressure transducer
Pressure gauge
In order to assure smooth, stable operation of this high pressure steam boiler,
Messersmith strongly recommends the use of a properly sized, continuously running
feedwater pump and a modulating feedwater valve. On/off operation of the feedwater
pump and valve will cause uneven performance of the boiler and steam pressure
swings.
Supply and install pipe from relief valve(s) to designated discharge point;
Supply and install all interconnections between the wood boilers, and the oil boiler;
After Messersmith installs sensors in boilers, mechanical contractor can begin
cleaning, boil-out, filling and hydrostatic testing the boilers and piping; Messersmith
will supply a technician for up to two days to operate biomass furnace to provide heat
for boil out process if needed.
Air piping (125 psi max, pressure regulator is part of compressor) from Messersmith
compressor to each (2) boiler tube cleaner:
e Start at compressor shut off valve (1-1/2” NPT female), installed by
Messersmith;



e Run 1-1/2” black pipe;
e End at boiler tube cleaner manifold (1-1/2” NPT female), installed by
Messersmith.

Boiler #2

8. Include Messersmith in the communication loop so that drawing changes that affect

the biomass system are made available to Messersmith.
OTHER:

1. The GC will be responsible for any lighting for boiler room, chip bin and chip
alleyway, as well as overhead sprinklers in the boiler and chip room.

2. The GC will provide a housekeeping pad (3.5” above the floor) for the
boiler/combustors. The housekeeping pads should allow 6" on all sides of the
combustor.

3. The GC will be responsible to supply and embed 3” x 3” x ¥4 angle iron into the chip
bin floor concrete located according to Messersmith supplied drawing.

4. The GC will be responsible for the breeching opening in the wall, including thimble
and weatherproofing.

5. Others will also be responsible for insulating all breeching in the boiler room.

6. The GC will be responsible for supplying and installing facility platforms not
supplied by Messersmith.

7. The GC will be responsible for any permits, except biomass system electrical permit
will be provided by Messersmith.

8. The GC will be responsible for supplying to Messersmith an actual wall to wall
inside dimension for beam length after the concrete chip bin walls have been poured.

Littleton Regional Hospital
MOTOR LIST

Motor Function HP Rating Voltage Phase Use Amps
Traveling auger #1 5 480 3 Intermittent 6.20
Travel motor #1 0.25 480 3 Intermittent 0.70
Traveling auger #2 5 480 3 Intermittent 6.20
Travel motor #2 0.25 480 3 Intermittent 0.70
Belt conveyor #1 1 480 3 Intermittent 1.83
Belt conveyor #2 1 480 3 Intermittent 1.83
Induced draft fan 25 480 3 Continuous 29.60
Air compressor 10 480 3 Continuous 12.30
Boiler #1
Metering auger 0.5 90 DC Continuous 5.50
Stoker auger 1 480 3 Continuous 1.83
Overfire air #1 1 480 3 Continuous 1.83
Overfire air #2 1 480 3 Continuous 1.83
Underfire air #1 0.33 480 3 Continuous 0.70
Underfire air #2 0.33 480 3 Continuous 0.70
Underfire air #3 0.33 480 3 Continuous 0.70
Ash auger in combustor 0.5 480 3 Intermittent 0.80
Ash auger to barrel 0.75 480 3 Intermittent 1.40



Metering auger 0.5 90 DC Continuous 5.50
Stoker auger 2 480 3 Continuous 2.60
Overfire air #1 2 480 3 Continuous 2.60
Overfire air #2 2 480 3 Continuous 2.60
Underfire air #1 0.33 480 3 Continuous 0.70
Underfire air #2 0.33 480 3 Continuous 0.70
Underfire air #3 0.33 480 3 Continuous 0.70
Underfire air #4 0.33 480 3 Continuous 0.70
Ash auger in combustor 0.5 480 3 Intermittent 0.80
Ash auger to barrel 0.75 480 3 Intermittent 1.40
Totals 62.31 92.95

Continuous use means the motor runs continuously for 15 minutes or longer during normal
operation.

HT-transformer units:

Number of aggregates 1
Peak voltage 70kV
Secondary current 100 mA arithm

Energy consumption:

HT transformer unit approx. 2 kW
Drivers for rapping 0,04 kW
Drivers for dust removal 0,6 kKW
Trace Heating 1,4 kW

Back Fuse Size 63 Amps
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— DESCRIPTION
1 Boiler #1: Hurst N65-1300, 150 psi steam boiler
2 Boiler #2: Hurst N65-975, 150 psi steam boiler
3 Messersmith combustion base
4 Tube cleaner (min @1 1/2" pipe to compressor)
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DESCRIPTION

1.5 yd fly ash dumpster - By customer

Stoker auger

Undergrate ash cleanout

Auger for removal of combustor ash

Auger for removal of ESP ash

PROJECT PHASE: Installation

DATE: 3/6/2013

DRAWN BY: JP

CHECKED BY:

PROJECT NO.

SCALE:

REVISION:
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DESCRIPTION

Boiler #1control panel.

Ciruit 1: 480 V 30 A 3® - By Others
Circuit 2:120 V 20 A 1@ - By others

Fuel delivery control panel

Ciruit 3: 480 V 30 A 3® - By Others
Circuit 4:120 V 20 A 1 © - By others

Boiler #2 control panel

Cirvit 5: 480 V 30 A 3¢ - By Others
Circuit 6:120 V 20 A 1@ - By others

VFD Drive - By Messersmith

Circuit 7: 480 V 40 A3 QD
VFD disconnect - By Others

N | OO~ MNWN

Circuit 8: 480 V 63 A3Q
ESP disconnect - By Others

o

Circuit 9: 480 V20 A3 @
Compressor disconnect - By Others

J—
J—

Circuit 10: 120V 15 A 10
Tank drain outlet

N

4" Thick boiler pad

PROJECT PHASE:

Installation

DATE:

3/6/2013

DRAWN BY: JP

CHECKED BY:

PROJECT NO.

SCALE:

REVISION:




MESSERSMITH WOOD CHIP COMBUSTION SYSTEM

The Combustion System includes a Hurst Boiler, and a Messersmith
Combustor/Furnace Base for the boiler.

The Hurst Boiler is a three-pass firebox boiler that is designed, constructed and
stamped in accordance with the requirements of the ASME Boiler Code. It is
also inspected and registered with National Board of Boiler & Pressure Vessel
Inspectors. The boiler is of wet back construction. It is factory insulated,
jacketed and painted. It is complete with the operating controls and relief valves.

The Messersmith Combustor/Base is a reinforced 0.25" steel combustion
chamber which also is the base for the boiler. Please refer to the Messersmith
submittal drawing for dimensions.

The base is lined with 4" of ceramic fiber insulation, rated for 1900 degrees F and
at least 6" of refractory, rated at 3200 degrees F. Access doors are provided to
allow the maintenance personnel to remove ash from under the grates. Ashes on
top of the grates can be pulled down and removed from the combustor. A sight
glass allows for observation of the combustion process.

The grates are installed inside the combustor on a steel frame. Underfire air and
overfire air are preheated by being drawn through the jacket of the base.
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A\ Messersmith

Industrial Biomass Boiler System

CALL TODAY You'll start saving immediately with your

. new, efficient Messersmith Industrial

and start heating  giomass Boiler System. Our customers
the inexpensive way  usually experience at least a 50% savings
in their fuel cost.

2612 F Road

Bark River, MI 49807
906-466-9010 « Fax 906-466-2843
M www.burnchips.com

& Messersmith Manufacturing, Inc.



rough Slider-Bed
Belt Conveyors

Models 8912, 8916, 1608

For economical conveying
of light-to-medium-density
bulk materials.

-~

(Unit shown with optional decline and stands.) L ; l '
7 Model 8912

Choose from a wide
variety of:

@ conveyor lengths

® belt widths

® belt speeds

° full load capacities

FLEXIBLE PAYMENT /“ S §C)
PLANS AVAILABLE.

(Unit shown with optional stands.)

- Model 1608 ASK FOR DETAILS.



Standard
Y

e

ﬁk‘i[;_f

Open pan design provides trough for
extra capacity and reduces belt friction
for lower power requirements.

Bearings are precision, long-life, sealed
nd greaseable for trouble-free,
continuous duty.

An optional wiper or powered brush
(shown) belt wiper cleans the top
surface of non-cleated belting.

Elevate 0°-30° and then convey level
with an adjustable decline. Belt stays
concave when passing over the elbow
for maximum capacity.

system.

(Finned pulley for
clean out.)

Note convenient adjustment for belt

tension and tracking. 5/8" screw provides

up to 20-inches of belt take-up.

Belts are available with a textured or
smooth surface. A cleated belt is
available for Model 8916. The alligator
or clipper splice is stainless steel.

Loading hopper controls material
loading and prevents spillage.

Return wheels carry belt on return

bottom to reduce friction for longer
belt life and less strain on the drive

|
- 8

High gloss polyester powder coated
steel, bolt-together conveyor sections
resist rust. The rugged, formed frame is
heavy-gauge steel for durability.

Covers available to protect material

and conveyor from wind, rain and
other contaminants.

Adjustable incline permits horizontal
conveying with maximum 30° incline.
Available on Model 8916 and 1608
Conveyors only.




@atz> Model 8916

‘ Move your materials where you want at the speed you need!

age . Heavy-duty crowned,
Specification Table rubber lagged steel

Overall Bed drive pulley is 5”
Lengths Lengths (127 mm) diameter,
ft. m ft. m for positive nonslip
285 3,785 | 10 3.048 traction.
22ESte 6,833 | 20! 6.096
325" 9.881 30" 9.144
425" 12929 | 40° 12.192 (Shown A
BRSNS 977 | 50! 15.240 with
625" 19.025| 60’ 18.288 optional
725" 22073 | 70" 21.336 belt wiper.)
825" 25.121| 80" 24.384
92' 5" 28,169 | 90° 27.432
1025 31.217| 100" 30.480
112" 5" 34.265| 110" 33.528
IZ205as7:313 1| 120! 36.576 (Unit shown with optional V-belt drive incline and stands.)

Weights available upon request.
RSkt ae ° Move material exactly where you want with one-way
GRRIE i Tor custom fit or two-way conveying, adjustable elbow or straight-
line conveying and plowoff.

Move material at your choice of 4 belt speeds.
(Shown with various options installed).

V-BELT DRIVE V-BELT DRIVE
Motor on Top (RH or LH) - Side View Motor on Bottom (RH or LH) - Side View
Belt Width: 16” (406 mm) ADDS 20" TO
—CONVEYOR S
Belt Speed: s -
@ V-Belt Drive: m DRIVE FRAME 2 )
370 RPM
@ Direct Drive: <
260, 130 or 65 RPM Dyl ] 8
Overall Lengths: 4’ to 120’ T
(1.219 m to 36.576 m) »
Note: 10' sections standard.
Can field cut to exact length :
for custom fit. OVERALL WIDTH OF DRIVE UNIT 25" OV RRAL WRTHOP SONE LN 8
26* WIDE W/OPT BRUSH
Full Load Capacity:
@ Up to 90 ft3/min
(2.55 m3/min) or DIRECT DRIVE DIRECT DRIVE
; RH - Side View RH - End View
@ Up to 3,700 Ibs/min (itor i) (Btioeiih
(1678 kg/min) HOTOR— REDUCER HOUNT ALLOW B-12° FOR
WIRING HOTOR
A A— Elr il
HAX. WITH D = 1
3 HP HOTOR W‘F \r:l = I
pa o aan I
l } ™y i
couucvnn_/ A s i
SECTION stRz]:EREFDZﬂEH ADDS 14" 10 f———— 32 1#29:*‘{?”.5%5“ ;—II
CONYEYDR SECTION




STANDARD Equ1pment 8912 8916 1608
Overall Lengths ) ' : : T e .

Maximum Iength of sndlwdual bed section is 10’ (3 048 m),
ether for lengths beyond 10°

Frame

Belt Width

Belt
Belt Speed

Drive Pulley

Tail Pulley
Bearings

Belt Take-up
Load Capacity

Span
Color Blue h|h Iass ol ter owder coat ———

Electrical Controls —

Assembly " Commyorsppied e, R SRR
OPTIONAL Equipment 8912 8916 1608
Overall Lengths Conveyor lengths from 4’ (1.219 m) to 200’ (60.960 m) are possible.*
|

Conveyor lengths from 4’ (1.219 m) to 120’ (36.576 m) are possible.*
L *Intermediate lengths are possible by field cutting.

Belt

Drive Mount
Drive Motors

Conveyor Supports
Covers
Loading Hoppers
End Spout
Belt Wipers Blade or brush types for cleaning top of belts.
Magnets [ e ]
Adjustable Decline
Adjustable Incline
Convey Sides
Plow-Off

| Electrical Control

Reversing drum switch.

CAUTION: Never operate Patz equipment without all shields and guards
in place. Safety is no accident. Before operatln any piece of
%;Jipment e sure to read and understand the operator’s manual.
is manual should be kept with the machine at all times.
Additionally, make sure all safety shields and devices are
functioning properly and are securely in place.

For some photos in this brochure, guards were removed for
photographic purposes only to allow viewing of the equipment features.
Before operating equipment, all guards must be in place. Because Patz
continually improves and updates products, Patz reserves the right to
change the construction of machines or attachments or any part
thereof without incurring any obligation to make like changes on
Patz machines, or attachments previously delivered.

AFETY!
IS no accident

Specifications and prices subject to change without notice,

Performance Strong as Stee

Patz Sales, Inc. ® Pound, Wisconsin 54161-0007
Ph: (920) 897-2251 = Fax: (920) 897-2142
www.patzsales.com e info@patzsales.com

PA-19064 11/2006 © 2006,Patz Sales, Inc. Printed in USA

- r
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Boiler Control and Fuel Control
Drawings: (E1-E10isthe samefor each boiler)
E1 PLC Control System Overview

E2 Boiler Digital Inputs (24VDC)

E3 Boiler Digital Outputs (24VDC)

E4 Boiler Analog Outputs (4-20mA)
ES Boiler Analog Inputs (4-20mA)

E6 Boiler Power Supply

E7 Induced Draft Fan

E8 Boiler Terminal Assignments

M esser smith E9 Boiler Combustion Air Motors Control (480VAC)
Manufacturing, Inc. E10 Boiler Stoker and Ash Motors Control (480VAC)
2612 F Road E11 Fuel Panel PLC Digital Inputs (24VDC)
Toeatons (306 466.5010 E12 Fuel Pandl PLC Digital Outputs (24VDC)
Fax (906) 466-2843 E13 Fuel Panel Motor Controls (480VAC)

E14 Fuel Panel Terminals Assignments
E15 Air Compressor


Farbehind
Rev


Main Control Panel

CsCAN

NX251

Operator Control

L ooog

] OO0

OO0
DDDD<>D N

HE-XT102

16 Relay Outputs (250vac, 30vdc, 2.0A

OIS,

SmartRail Grow A LEDs Grow A LED: Grow A LEDs SmartRail SmartRail SmartRail
0o0ee 00PEOO00 [000000Q@
i 110 00000000 (000000006 [00000000 | HES99DACIOS | HES9IDACLO06 | HESI9ADCL70
( | Module #4 Module #5 Module #6
| =5 | B o o ag% A
VIS omon | | B : : P
= |2 n| < 0-20mA 0-20mA ]
L rRx |3 . . ™ § Analog Output Module|Analog Output Module| cv2  |C—D
= o ca  |—o
B g e B g e € < | o |4
CsCAN s 3 s 3 =
5 38 5 8 g e __
§ § § § % % CcHL E D CcHL E D CcHL E D
uz “3 | 83 O O 0
z 0 z 0 % F — | .0 ae |0 ae |10
€ 0 € 0 g 2 O o U5
8 g 8 g s
£ N £ g B -—|E -—|E
[ @ @ %] L] E O E O E 0
2 |l | o 0 cha 0 cha 0O
CsCAN B o g 5 E E E
| | 0
7 7 3
e[ |C] e[ |CJ e || ]
0 0 = O O O
o 2av0C 2av0C 2av0C
J—0 U 0
O Module #1 O Module #2 Module #3 — — —
0000000000000 00
ul Smartstix HES59DQM602
N
L Mo
N TN

CsCAN

NI

00000000

“ [ —
4|

SmartStix HE559DIM610

16 DC Inputs (24vdc, positive logic)

®

®

OOoooOowe

FUEL CONTROL PANEL

Date

Description

CK

Project No.

929

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL E 1

PLC Control System

Scale

NONE

Date: 4/28/2013

Overview Sheet 1 of 15 | File: E1.DCD

©

Messersmith Manufacturing, Inc
2612 F Road

Bark River, Ml 49807
Telephone (906) 466-9010
Fax (906) 466-2843
Email: sales@burnchips.com




24VDC+

Group A LEDs

@06 6 0
® 06 60 06

Group B LEDs

@ @

i
System Enable Switch !
[

Metering Auger Cover Switch ; !
o

External Pump Running ; 1
|

Induced Draft VFD Alarm ; 1
Pl

Low Draft (Pholohel\c)‘ |
Il

Metering Auger Sensor — — —

B B LR

|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
2
|0
‘N
I¢]
I X
G
bd]
C
|
o
BN |
S !
o |
E

B e e il i pfis el

(See E2a)

m Phase Voltage Relay |1
I

ESP Alarm | !

| [

1K 1/4W

Spare || 9

SmartRail HE599DIM610
24VDC Input Module

Spare

Spare

Spare

Spare

5] 5] [5] [5] [&] [=] [5] []

|

Spare

® ©
O E S EEERE] FEEREEE]) so

E 24VDC+ 24VDC- D l

Module #1

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc.
Components are supplied and field installed by Messersmith Manufacturing, Inc.

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL

Inductive Sensor
Ni12U-M18-ADZ30X2

Underfire Blower #1 Overload | |

Spare

Spare

Spare

Spare

Spare

Spare

Spare

Group A LEDs

[CRGRONONORONGNC
[CRCRONONORONONC

Group B LEDs

1

-
=y

1

1

)

2

N

Underfire Blower #2 Overload

(=] B8] [8] [#] B8] [=] [&] [5]

Underfire Blower #3 Overload

Underfire Blower #4 Overload

Overfire Blower #5 Overload

SmartRail HE599DIM610
24VDC Input Module

Overfirer Blower #6 Overload

Stoker Overload

Ash Auger Combustor Overload

Ash Auger Barrel Overload

3] [2] [8] 3] [3] [3] 3] [2]

24vDC+

- -—-—-—a-———gJ =999 -9 - g g —F=—a

B

DR MEFEE R (EEEFEE R

24vDC- D l

Module #2

Rev | Date

Description oK

Project No.

929

E2

Boiler
Digital Inputs

Scale

NONE

Date: 5/15/2013

Sheet 2 of 14

File: E2.DCD

Messersmith Manufacturing, Inc
2612 F Road
Bark River, Ml 49807
Telephone (906) 466-9010

Fax (906) 466-2843
Email: sales@burnchips.com




Group A LEDs
26066 60
2666 6 0
GroupBLEDS |  _____
— K3 24VDC- 120VAC T2
RSLIPRBU | 0\ K3
1 () m— H Underfire Blower 1
= — K4
RSL1PRBU K4
2 T /= @ Underfire Blower 2
—f K5 L
RSL1PRBU K5
3 @ :{7}: Underfire Blower 3
S K6
RSL1PRBU K6
< 4 e C Underfire Blower 4
=% K7 L=
3 RSL1PRBU K7
N S 5 © :“: Overfire Blower 6
o = K8
RSL1PRBU K8
© < [ 20 T T — @ }—E Overfire Blower 7
=N Aike K9 T1
OQ 7 pp— @ ,,,,, Ash Auger Combustor Dwyer Photohelic .
() > et — -1 K10 Photohelic LowDraft
= K10 OO0 ¢||lc OO (Input Dwg E2)
o o ’E} RSLIPREY @ . Ash Auger to Barrel Yeteiliatee! P 9
% = - . C NONC||NCNO C \—D 24VDC+
—
L @ e el e [ Jeavoee GQollo00—
T .,5 ey Hi len Low H20 (See E2) Q B c "
— . K11
C_U O RSL1PRBU K11 U
> E O == M2 T3] s
T2 0 — & | []
E I} 2T —/——= : @ : . Induced Draft VFD Enable ID Prefglean Ramp;lip
o ki L — | — 120VAC
E N Bi-Furcated Contacts /
%) 3 C Mas
_>ZZ_! ID Pre Clean Ramp-up
T |l 1 1 1
| T
G 5 7 | System On ||
I
6 28 | Alarm Signal Bi-Furcated Contacts
33| Increase Draft
7 29 | Fire Mode Bit #1 E
34 | Decrease Draft > To Induce Draft VFD
8 30 | Fire Mode Bit #2
Tl 35| Common
B sl Tro [ J2svoor L.

Rev | Date Description oK

Project No. Messersmith Manufacturing, Inc

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc

Scale

Boiler NONE |Date: 4/28/2013
ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL E3 Digital Outputs sesoa e E3poo

Telephone (906) 466-9010
Fax (906) 466-2843
Email: sales@burnchips.com

9 2 9 2612 F Road
Components are supplied and field installed by Messersmith Manufacturing, Inc. ; E Bark River, Ml 49807




SmartRail
HES599DAC106

0-20mA Analog
Output Module

Johnson Controls

I

|

1 2 3 4 5 6 Actuators }
olelofefole]|  Mawwses

|

T T T I
COM + N/IC + + + }

|

Terminal Description }

'j? 'ﬁ 4 Current Input }
§1 :" 5 Voltage Input [
< ! |
[N rd 6 Feedback I
a 8 0 |

> S 2 |

Jd g £ I

g Eda,

S |- [
= ee e
i |- [
BN [ IBS

[]

]

L]

F4 | 24VDC+
24VDC-

Module #4

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc.
Components are supplied and field installed by Messersmith Manufacturing, Inc.

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL

Damper #1 (see E4a)

Damper #2 (sce E4a)

Damper #3 (see E4a)

Damper #4 (sce E4a)

SmartRail

HE599DAC106

0-20mA Analog

Output Module

CH1

All Signal cables, shielded 1 pair 600V cables AWC-143825-18 or equivalent

CH2

Overfire Zone #1 (seeE4a)

CH3

Overfire Zone #2 (seeEsa)

CHa

T LI EIET L]

L

( ) Spare

L

( ) DCD Speed Control
i Metering Auger

F4 | 24VDC+
24VDC-

Module #5
Rev Date Description CK P . t N . .
roject No. Messersmith Manufacturing, Inc
9 2 9 2612 F Road
N Bark River, MI 49807
E 4 Boiler S NONE | Date: 4/28/2013 Telephone (906) 466-9010
Fax (906) 466-2843
Anaolg OUIpUIS Sheet 4 of 14 | File: E4.DCD Ema\l:a;a(les@)bbumchips.com




- "= - " " l
SmartRall ' Omega PR-12-2-100-1/4 -n-E-W/TX92-6 |
HEB99ADC170 } Stack Temperature Sensors }
| - |
e 0000 |
‘ 18,20 ‘
\ ( ) + [
| |
0-10V, 4-20mA | |
| |
Input Module | |
| |
| |
I I
chr | T - Eda |
- - o
CH2 L 11
CH3 L 1]
CH4 L 11
All signal cables, shielded 1 pair 600V cables AWC-143825-18 or equivalent
J— ——" —_——— - — -
CH1L | | \ 17H— = A A (.)  PRI12-2-100-U4-6-E- WITX92:3 |
} } [ \‘ >/ \< \< \< ( \‘ } - Boiler Pressure }
- ] o U Gy 0-300PSI ) 4-20mA |
I | ol — o — o — o — — 4 L S e g, B g
| | = N e W OB W
CH2 \ | I =T~y —1 Wy — Ay — o G D7) PR12:2-100-1/4-12-E WITX026 |
+ JE=d \j\/ \/f N/ \/Q \ \Hv) Stack Temperature }
[ I /‘ /N A A A /\ | oo /p4 oomA | (See E5a)
) R N N N2 NN S S T : °/4-20m
e SRR ot B VAT ) NN ) oa0r e J
| | = ___________ww
CH3 D \D»\f T**;,i**iiffjj**nih/_ K
+ JE3N 7[\?>/ VY, Vil ‘ij External Setpoint |
| | \ \ N } R
) ’:} ,\7‘\/J \L,J/ ¥7J/ ¥7J/ ¥\—/—LL1j 140 -160 PSI / 4-20mA }
] ‘ ‘ e e - _ __ —
| |
CH4 D : @ !
* ‘ ‘ Spare
| |
- ! 22!
L —E]
| T3 |
F4 | 24VDC+
24VDC
— 24VDC-
N L]
Module #6
Rev | Date Description CK Project No ] ]
DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc. Messersn;gzzMFa;‘;':;tu”ng‘ Inc
Components are supplied and field installed by Messersmith Manufacturing, Inc. 929 N Bark River, Ml 49807
ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL | E B goler " NoNE | Date: 472072013 T (000) 4002843
Analog Inputs Sheet50f 14 | File: E5.DCD Emal selos@bUmaRipe.com




Door Disconnect Switch

Surge Suppressor

120VAC |L14] O/ o
120VAC [L1) o

120VAC Neutral L2|L2|L2|L2
O CB-3 O
( 10 A Circuit Breaker <
@] @]
LR. Current
Min. Max, Accel. Comp, Limit
250G B H
i i 120VAC Control Power
Analog Series Drive Stoker AUX
Input DCD
D5 B R EREER]
[-T-T [e[s]efr]e o n]x]
A A+

(See Dwg E4)
120VAC Neutral

Disconnect Switch

Auger Motor 24vDC-

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc.
Components are supplied and field installed by Messersmith Manufacturing, Inc.

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL

CB-2 O

5 A Circuit Breaker

24vDC-

i
i)
W

CB-1

1.6A Circuit Breaker

24vVDC+

OL_1G,
Door
Green LED
120VAC OK

L]

GDA 5 Amp

Operator Control Station

NX251

[ |

[—» Ethernet

]
Di
il

] {:‘ SmartRail Bases
GDA 5 Amp
24VDC D SmartRail Digital Inputs/Outputs
Regulated GDA 5 Amp
Power Supply {:‘ SmartRail Analog Signals
GDA 5 Amp
{:‘ SmartRail Digital Outputs (A)
GDA 5 Amp
H] H] [] smartRail Digital Outputs (8)
GDA 5 Amp
D MCP Control Power
GDA 5 Amp
Rev | Date Description CK Proiect N ] ]
roject No. Messersmith Manufacturing, Inc
9 2 9 2612 F Road
X Bark River, Ml 49807
E 6 Boiler S NONE | Date: 4/28/2013 Telephone (906) 466-9010
Fax (906) 466-2843
Power Supply Sheet 6 of 14 | File: E6.DCD Ema\l:a;a(les@)bbumchips.com




>
>
>

Customer Supplied
480VAC Service
40 Amp

* ? ? | Disconnect
—/— 7W 40 Amp

Shielded Cable

Dwyer PHOTOHELIC
See Drawing E5

See Drawing E3

Low Pressure

Hi Pressure

DWY

T1

r
| Speed Control }> / /
Digital Inputs U 52
| | el
‘ Digital Outputs ﬂ/53
Fault ——
Running Digital Inpulr /\/Sl
Enable
T °

Induced Draft Enable

See Drawing E3

PLC Input "Induced Draft VFD Alarm"
System Power 24VDC+

Control Panel

|
)
//
/ \
25 HP |
N /

N /

~— —

Induced Draft Fan
25 HP 26.6 FLA @ 480VAC 3P

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc.
Components are supplied and field installed by Messersmith Manufacturing, Inc.

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL

Date Description

Cl

=

Project No.

Messersmith Manufacturing, Inc

2612 F Road

&

929

Bark River, Ml 49807

Scale

NONE

Date: 5/15/2013 Telephone (906) 466-9010

E7

Induced Draft Fan sheet

Fax (906) 466-2843

70f14 |File: E7.DCD Email: sales@burnchips.com
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Terminals T1
(90VDC)

A+ A+ 68) Metering Auger DC Motor ARM +
(68) 9 Aug } 12AWG Cu Wire THHN 600V

A- E E (69) Metering Auger DC Motor ARM -

Terminals T2 (24vDC)

D

[e]]e]
oo

[o]o
1

)

o
O
O
O

O|0|0|0|0|0|O

O
O
O

O

olo

O

i [IS)

o]
f—
+

@]
= |
+

A1/A2|A3|A4 D1|D2D3D4(D5[D6D7|D8DIDX|

0|0
o~
0|0

m

E3|E4|

m
a

O|0|0|0

Q
e}
S}

O|0|0]|0]|0|0|0|0|D

10l & |
o

O

o)
e
Q
Q
@]
O
O
O
(@]
(@]
(@]
@]

O
=
o
0]

D)

i
=
O

oJo
R
&

0]

xy @)
O

oJo
DS
Is]

Q260 (89) Spare Output (120VAC 2A Max)

=0
=R

To Be Determined

I T |IT(T|T|T|X|X

COPPER CONDUCTORS ONLY

(@]
o

[e]
o

Terminals "T1" 16-12 AWG 600V THHN or equivalent Cu wires Only except where noted.
Terminals "T2" Shielded 20 AWG Cu twisted pairs cables only.
Recommended screw tightening torque: 7-8 Ibf-in, 0.8-0.9 N-m

o]
o

—
IN)

—
N

L2

OOO‘OOOOO O|O]|O]|0]|O|0|0]|O|O|O|0]|0|0|0|0]|0|0|0|0|0

OOOO‘OOOOO O|O]|O]|0]|O|O]|0]|O|O|0|0]|0|0|0|0]|0|0|0|0]|0

120VAC Incoming Power 12 AWG 600V THHN or equivalent Cu wires.

,

Induce Draft Enable | O

Induce Draft Enable | O
Induce Draft Increase
Induce Draft Decrease
Induce Draft Speed Common |O

Rev | Date Description cK

Project No.
DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc. 929
Components are supplied and field installed by Messersmith Manufacturing, Inc.
Boiler 5% NONE |Date: 3/19/2013
ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL E8 Terminals Sheet8of 14 | Fie  E8.0CD

Messersmith Manufacturing, Inc
2612 F Road
Bark River, M| 49807

Telephone (906) 466-9010
Fax (906) 466-2843
Email: sales@burnchips.com




MCP
Main Disconnect

/‘-—¢ 480VAC
Pt Custo_mer
B L < Supplied
/._4 30 Amps
CB-4
Circuit Breaker Panel Wiring Voltage Color Code:
ORANGE: 480VAC
15 Amps BLACK: 120VAC or 90VDC
BLUE: 120VAC Control
{7 { {7 / WHITE: 120VAC Neutral
RED: 24VDC+
PURPLE: 24VDC-
CB15/3 GREEN: Ground
CB4A\ | CB4C
CB4B
I
) ) )| ] ) )
L] ] L] ] L
Underfire Blower #1 Underfire Blower #2 Underfire Blower #3 Overfire Blower #1 Overfire Blower #2
K3 . K5 . K7 . K8 .
See E3 See E3 See E3 See E3
L1 L2 L3 AL L1 L2 L3 AL L L2 L3 Al L1 L2 L3 Al
|
MS1 MS1 MS1 MS1
1 ——J—1 ]
97-
+ b b p——— by b
System Power | | | | | |
e [0} [} Elin
lan |32 | as | | | a1 | 32 [ a8 | | |
I T)/34 ?35 ?’36 ¢ Py ?34 ?35 ?/3
[ ! 1
o1 | A/,,L/,J/,j 28| A/,,L/,4/,T oL AffL/,J/,T LN U
] T ss ] I ss ] T s . T _ s .
o AT smme o NI ummer w10 wmew 10 sy
See E2 v ~ See E2 v ~N See E2 v ~ See E2 v ~ See E2
/ \ / \ / \ / \
! ! / !
. MTR | . MTR | . MTR | . MTR |
\\1,11(// \\\Ml/// \\lAl/// \\L\Al,.// M i
Underfire Blower #1 Underfire Blower #2 Underfire Blower #3 Underfire Blower #4 Overfire Blower #1 Overfire Blower #2
0.33HP 0.7 FLA @ 480VAC 3ph 0.33 HP 0.7 FLA @ 480VAC 3ph 0.33HP 0.7 FLA @ 480VAC 3ph 0.33 HP 0.7 FLA @ 480VAC 3ph (Boiler 1) (Boiler 1)
i 1.0 HP 1.83 FLA @ 480VAC 3ph 1.0 HP 1.83 FLA @ 480VAC 3ph
(Boiler 2 Only)
(Boiler 2) (Boiler 2)
2.0HP 2.6 FLA @ 480VAC 3ph 2.0 HP 2.6 FLA @ 480VAC 3ph
Rev Date Description Project NO.

DASHED LINES / BLUE = Field wired by Messersmith Manufacturing, Inc.

Components are supplied and field installed by Messersmith Manufacturing, Inc.

Messersmith Manufacturing, Inc

9 2 9 2612 F Road

ONLY MESSERSMITH TRAINED PERSONNEL ARE TO WORK ON THE CONTROL PANEL Eg CombusBl?c:InerAir Motor

Bark River, M1 49807

Date:  5/15/2013 Telephone (906) 466-9010

N Fax (906) 466-2843
File: E9.DCD Email: sales@burnchips.com




CB-5
Circuit Break
15 Amps

15A

e

cB20/3

CB6A~_ CB6C

480VAC 3 Phase
(See Drawing E1)

Phase / Voltage Relay

er 24VDC

-

—

K8

Stoker

K9

Ash Combustor

=]

CB-2 =—
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All wires UL 1015 600V AWG 18 or equivalent
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All wires are UL 1015 600V AWG 18 or equivalent
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Terminals "T2" Shielded 20 AWG Cu twisted pairs cables only.
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AHEAD OF THE FLOW®

www.nibco.com
Revision 6/1/03

Class 250 Iron Body Automatic Stop Check Valves

Bolted Bonnet ® Angle Pattern ® Renewable Seat and Disc* @ Bronze Mounted

250 PSI/17.2 Bar Saturated Steam to 406° F/207° C
500 PSI1/34.5 Bar Non-Shock Cold Working Pressure
to -20° F to 150° F/-29° C to 66° C®

CONFORMS TO MSS SP-85
MATERIAL LIST
PART SPECIFICATION
1. Handwheel Nut Steel ASTM A 307
2. ldentification Plate Aluminum
3. Handwheel Cast Iron ASTM A 126 Class B
4. Stem Brass ASTM B 16 Alloy C36000
5. Yoke Bushing Cast Bronze ASTM B 584 Alloy C84400
6. Bonnet Cast Iron ASTM A 126 Class B
7. Gland Follower Stud Steel ASTM A 307 (not shown)
8. Gland Follower Nut Brass ASTM F 467 Alloy C27000 {not shown)
9. Gland Follower Ductile Iron ASTM A 536
] Zinc Plated Powdered Iron ASTM B 783
10. Packing Gland of Brass ASTM B 16
11. Packing TFE Braided
12. "Butterfly Handle Nut Steel ASTM A 307

13. " Butterfly Handle

Cast bronze ASTM B 584 Alloy 84400

14.

Control Valve Stem

Bronze ASTM B 371 Alloy C69400

Cast Bronze ASTM B 584 Alloy 84400

16.

Control Valve Pack Gland

Brass ASTM B 16 Alloy C36000

17.

1
1
1
15. ' Control Valve Pack Nut
1
1
1

Control Valve Packing

Synthetic Fibers with Graphite

18.

Control Valve Body

Cast Bronze ASTM B 584 Alloy C84400

19. Hex Head Cap Screw

Steel ASTM A 307

20. Body Gasket

Reinforced Graphite

21. " Dashpot Gasket Reinforced Graphite
22. ' Dashpot Cast Bronze ASTM B 584 Alloy C84400
23. ' Piston-Disc Cast Iron ASTM A 126 Class B

TFE Composite Material

25. ' Disc Face Ring

Cast Bronze ASTM B 584 Alloy C84400

26.

1
1
1
24. " Piston Ring (2)
1
1

Seat Ring

Cast Bronze ASTM B 584 Alloy C84400

27. Body

Cast Iron ASTM A 126 Class B

28. 2Piston Ring Collar

Brass ASTM B 16 Alloy C36000

29.2Disc Cage

Bronze ASTM B 62 Alloy C83600

30. 2 Teflon Disc

TFE

31.2Disc Plate and Nut

Bronze ASTM B 62 Alloy C83600

32.2Piston Rod Plug

Brass ASTM B 16 Alloy C36000

33.2Piston Rod Plug Pin

Red Bronze ASTM B 140 Alloy C31400

14" thru 8" size only. (4" thru 8" have Cast Iron Disc with Bronze Disc Face Ring.)
221" and 3" size only. (2'2" and 3" have Teflon Disc Ring (-Y series).)

DIMENSIONS—WEIGHTS—QUANTITIES

Dimensions
Size A B C D E Weight
In In In. _mm. _In. mm. _In. . In. . Lbs. Kqg.
2% 65 575 146 1263 321 8 203 750 191 1.00 25 80 36
H 3 80 625 159 14.00 35 10 254 825 210 113 29 102 46
% 4 100 7.00 178 1650 419 10 254 10.00 254 125 32 168 76
6 150 875 222 2075 527 14 35 1250 318 144 37 311141
8 200 10.50 267 23.81 605 16 406 15.00 381 1.63 41 520 236

* With proper
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Freezing Weather Precaution — Subsequent to testing a piping
system, valves should be in an open position to allow com-
plete drainage.

® For detailed Operating Pressure, refer to Pressure
Temperature Chart on page 110.

NIBCO INC. WORLD HEADQUARTERS e 1516 MIDDLEBURY ST. ® ELKHART, IN 46516-4740 ® USA e PH: 1.800.234.0227
TECH SERVICES PH: 1.888.446.4226  FAX: 1.888.234.0557  INTERNATIONAL OFFICE PH: +1.574.295.3327 © FAX: +1.574.295.3455
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AHEAD OF THE FLOW Stop Check Valves
F-869-B

OVERSIZING OFTEN THE CULPRIT
BEHIND MALFUNCTIONING AUTOMATIC STOP CHECK VALVES

By Glenn Pauley
Technical Service Senior Engineer

When an automatic stop check valve in a multiple-boiler system appears to be malfunctioning, it
may seem logical fo replace the valve and return the system to service. But in many cases, the
problem lies not in the valve itself but in an error that commonly occurs during the design stage
when valves for multiple-boiler systems are specified. More often than not, troublesome valves
are oversized for the actual demand because of sizing error or to accommodate pipe size for
future facility expansion. While thinking to the future may seem like a good idea, over-sizing the
valves will cause improper operation, resulting in excessive seat wear, vaive leaks, or even

compiete failure.

Use of an automatic steam stop check valve in a multiple-boiler system comes about because it
is recommended by industry standard. ANSI/ASME B31.1 Power Piping Code requires two
stop valves or a stop valve and an automatic stop check on top of each boiler in a multiple-boiler
installation, when the output feeds a common header. This code gives preference to the

automatic stop check valve.

With the question of the type of valve to be used settled, the issue then becomes proper sizing
for the application. This is, in fact, the most important issue because improper sizing creates
the hulk of the problems encountered with automatic steam stop check valve malfunctions.
Typically, a stop check valve is selected to handle the boiler system’s maximum output, ignoring
the current needs that may be significantly less. Seasonal fluctuations in heat demand and
computer controlled boiler modulation with high turn down ratios create a similar situation. The
result is the valve is oversized if you consider the everyday low demand. This causes the valve
to perform poorly and wear prematurely.

A typical scenario runs fike this: A new hospital is being planned. The sequence starts on the
drawing board, where the required steam supply line size is specified by calculating the
maximum demand. It is decided that a three-boiler installation feeding a common header wiil

work best.

The boiler manufacturer typically sizes the discharge nozzle from the boiler for maximum output.
Let’s say the discharge nozzle that comes with the bailer is 67, based on maximum rated output.
An automatic steam check valve is placed on top of each boiler. Each valve is piped to the
common header, all in 6" size following the boiler manufacturer’s lead with the 6" discharge

nozzle.

Unfortunately, this does not mean that 6” is the proper size for the automatic steam check valve
based on actual steam demand to be used. As we said, the boiler outlet nozzles sized by the
manufacturer at 6” is merely to provide for the maximum achievable output of the boiler.
Maximum output may have been calculated by the design engineer to include a building
expansion planned in five years. What all this means is for those five years the valve will be

Retyped & Updated 3/3/09 Page 1 of 2




oversized for the system’s actual requirements no matier what minor corrective actions are
taken. There is simply too much valve for too little steam demand.

The project progresses, the construction follows the drawings and instructions from the design
engineer. The job is completed and turned over to the hospital. Now the operating people
working for the hospital start to have trouble.

We have taken a look at how it was done, so let’s take a ook at how it should be done. The
hospital equipment, taking into consideration in establishing the operating requirements, might
include such items as steam tables in the cafeteria, heating equipment, laundry facilities, and
sterilizing equipment to name a few. When the equipment is totaled up, the theoretical demand
is 12,000 pounds per hour at peak demand. The operating pressure is 120 psi based on
equipment selected. The boilers are rated 250 horsepower {ultimate) each, based on caiculated
maximum demand. Sooner or later in the piping process, we need to convert cut steam supply
and demand to pounds per hour. To convert horsepower to pounds per hour, multiply 250
(boiler horsepower) by 34.5 to arrive at a maximum steam output of 8,625 pounds per hour, per
boiler. The combined total supply for three boilers then results in about 26,000 pounds of steam

per hour.

We now have a total boiler capacity of 26,000 Ibs/hr, far in excess of the 12,000 Ibs/hr actual
demand. Although a single boiler's output is less than actual demand, generally there will be
two boilers on-line and one standby. In order to prevent steam from backing up into the second
on-line boiler, the valve's disc continually opens and closes. A “chattering” sound is caused by
the disc as it repeatedly rises and falls. This chattering is more than an annoyance; it is the first
hint of operating trouble. Over time, the rising and falling action causes damage to the seat and
disc. Leakage past the seat is the eventual result allowing steam to re-enter the boiler when it
should not. If not corrected soon, the result is an unusable waterlogged boiler.

There is only one way to properly size an automatic steam stop check valve. We must go all
the way back to the design stage. This is done by calculating the actual steam load that goes
through the valve in pounds per hour. Current needs should be the basis of these calculations,
even if the demand is likely to change later. Anything other than current actual demand values
must be ignored.

The solution is simple. Select a valve with the correct operating range from the manufacturer’s
sizing information. A dampening adjustment can significantly lessen the wear caused by impact
against the valve seat. This could eliminate the need to employ a single-stage paraltel reduction
station, the only other viable solution to the problem of over-sizing. This expensive method
uses two different sized valves to meet both minimum and maximum demand periods. In this
situation a smaller valve is sized to handle one-third of the maximum output of the system, and
the other is sized to handle the remaining two-thirds of the maximum load. Although this
method is effective, it is much more complicated and expensive than using a single valve with
adequate range of operation.

NIBCO’s F-869-B automatic steam stop check valve is quality designed and built. It has an
external dampening control valve for easy adjustment to control the rate of disc rise and fall.
The use of NIBCO automatic steam stop check valves cannot entirely eliminate over-sizing
errors that occur. But with its modern materials, tight manufacturing tolerances, and reliable
control damper, it will help to reduce some common sizing errors.
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AHEAD OF THE FLOW Stop Check Valves
F-869-B

EVERYTHING YOU ALWAYS WANTED TO KNOW ABOUT
TECHNICAL BULLETIN

Stop check valves are as essential to the safe operation of a multi-boiler plant as any other
safety device that is attached to a boiler, and have four very important functions in the steam

piping system.

1. To act as an automatic non-return vaive by preventing the backfiow of steam from the
header to the boiler in the event of failure in the boiler.

2. To assist in cutting a boiler out of the steam system when it ceases to fire. In this case the
disc automatically closes and prevents the pressure in the header from entering the boiler.

3. To assist in bringing a boiler into service after a shutdown. This operation requires
considerable care when preformed manually, but is accomplished automatically by a stop
check valve without pressure fluctuations or disturbance of water level.

4. To act as a “safety first” valve by preventing back-flow of the steam from the header to the
boiler that has been shut down for inspection should the valve be opened accidentally.

There are three basic questions regarding the NIBCO automatic stop check valve.

1. What is an automatic stop check valve?
2. Where is it used?
3. How does it work?

Question #1 — What is an automatic stop check valve?

The location of a stop check valve is predominantly in the steam line at the boiler riser. It allows
steam to pass through it from the boiler to the main header, but in case the boiler steam delivery
is interrupted, the stop check valve will automatically prevent steam from flowing back into the
boiler. The stop check valve is a back-flow preventer. Its function is the same as the swing or
lift check valve in that it allows flow in one direction but not in the opposite direction.

An automatic stop check valve can also function as a stop and throttling valve the same way as
a globe pattern valve.
Question #2 — Where is it used?

The automatic stop check valve is designed to be used between the boiler steam exit and the
steam header in a multiple boiler plant to serve as a back-flow preventer and a stop valve.

Generally, there are two valves between the boiler and the header. One valve is a stop check
valve and the other is a stop valve, either gate, angle, or globe type. The two valves are used to
make maintenance more convenient and in most cases, are required by code for the inspectors
safety while inspecting the boiler. (See skeich on page 2)
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Question #3 — How does it work?

As stated in the answer to question #1, the automatic stop check valve in principle works like a
lift check valve but with two very important additional features.

1. A method is provided to control the rate of ascent and descent of the disc.

2. A means is provided to close the disc positively so that fluids may not flow in either direction
regardless of pressure differential.

Various manufactures provide different methods of controlling disc movement. Basically the two
methods are by spring tension or dashpot arrangement.

Lunkenheimer was the only manufacturer that produced a valve with an external spring tension
adjustment to control disc movement. Other manufacturers, including NIBCO, use the less
complicated dashpot arrangement. NIBCO is the only manufacturer who supplies a valve with
external control of the dashpot. All other manufacturer’s valves must be disassembled so that
the piston rings may be added or removed to respectively slow down or speed up automatic
disc movement.

Generally all manufacturers provide OS&Y stem arrangement to positively close the disc. This
stem merely pushes down on the disc through the linkage on the Lunkenheimer valve, or the
dashpot piston on other valves. (See sketch on page 4)

The purpose of the dashpot is to control the rate of ascent and decent of the disc so that the
disc does not slam and chatter in the line. Since valves are connected to a network of pipes in
the system, this: would mean that the noise of a slamming and chattering disc could be
transmitted through the piping system. This noise is distracting in office buildings, hospitals, ect.
where concentration is essential. Moreover, the slam and chatter is extremely harmful to the
disc and seat. 1t should also be noted that slam and chatter of the disc causes pulsations within
the steam line which makes it very difficult for automatic steam regulators and other steam
equipment to function properly. Therefore, the disc must be controlled by some means of
dampening which, in most cases, is the dashpot.

The disc has a tendency to slam and chatter at various times. Usually the slam and chatter will
be obvious when the boiler is coming up to operating pressure. At this time the steam is tending
to lift the disc, and as it does the pressure in the boiler drops allowing disc to fall and make
noise. Sometimes this is in the form of a slam, or it can take the form of a chatter if it occurs
several times per minute. The disc can also make noise at periods when the boiler is at peak
delivery. Here the disc can rise rapidly banging up against the stem end or the dashpot housing

{o cause noise.

We cannot stop the disc from coming into contact with the seat or stem, but we can and do
control the rate of impact to prevent loud noises in the piping system.

Finally, we come to the questions: How is this done? How does the dashpot work? How are
adjustments made?

The dashpot is the same in principie as a shock absorber on an automobile. It does not
prevent, but controls the rate of movement. The dashpot must have fluid to displace. In the
case of the stop check valve, this fluid is the fluid within the piping system, namely steam. All
dashpots are very similar to an air cylinder.
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If one tries to push the cylinder shaft into the cylinder, air will come out of port B and fiow into
port A. Pulling the shaft out will cause the opposite to happen. Now if a throttle valve is put on
port A and throttled very closely, the same amount of force applied to push in the shaft will allow
a greatly reduced rate of movement. Hence, when the shaft bottoms out there will only be a
small click heard instead of a loud bang. If we put the throttling valve on port B and take it off
port A and push the shaft in the same direction, the very same result will be obtained as when
the throttle valve was on port A. Having throttle valves on both ports would not change function
at all. The rate of travel wili be controlled by the throttle valve being closed the most. Since one
throttle valve does the same job as two, the NIBCO automatic stop check valve has but one

conirol valve.

We have now developed the principle on which the NIBCO automatic stop check valve was
designed, only now we add the principle of gravity and turn the air cylinder in the vertical
direction and attach a disc to have the following:

Control

Valve P i" '

- Poxt A
"rhrottled

| «s¢———— Dash pot Piston.

~af————— Port B open

\"‘_‘&\_—‘ Disc

NIBCO DASHPOT / DISC CONTROL SYSTEM

Note that port B is merely an opening at the bottom of the dashpot which allows steam to enter
and exit freely. Port A has a control valve which can be throttled to allow steam to enter the
chamber above the piston, either rapidly for quick decent or slowly for slow decent of disc. This
is the function of the dashpot arrangement. It should be pointed out that the stop check valve
must always be in an upright position with the handwheel on top of the valve. If this is not done
there is no way that the valve will work properly.
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ADJUSTING THE NIBCO F-869-B AUTOMATIC STOP CHECK VALVE

The external control valve near the packing gland requires only a quarter turn to allow the disc
to rise / descend rapidly or slowly. (See sketch below)

‘Pogition for

movemeni.

Top of Bonnet

Yoke Arm

TOP VIEW OF NIBCO VALVE

If slam or chatter exists in the piping line, the small control valve should be adjusted by turning
clockwise until noise is greatly reduced. After adjustment of control valve, the control valve
packing nut should be tightened to assure valve does not move from its new setting.

Position for
rapid disc
~ movement.

If a noise problem is still present and steam delivery from the boiler is at a minimal demand
operating range, the delivery may have fallen below the range the valve was designed for. This
may be corrected by partially closing or “throttling” the automatic steam check valve by turning
handwheel clockwise. It is important to remember the valve must be fully opened again if steam
demand is increased. |[f the steam delivery demand is changed to any great degree, the
adjustment procedure may need to be repeated.

NOTE: 2%”" and 3" F-869-Y automatic stop check valves do not have an external disc control
valve. The disc control seiting is made during valve manufacturing and is permanently fixed.

In the event that a boiler shuts down the stop check must prevent backflow into the boiler. The
weight of the disc and dashpot, through force of gravity, promotes rapid sealing so steam and
condensate cannot backflow into the boiler even at low pressures. In the NIBCO design stop
checks, you will note that the disc and dashpot are one piece to allow positive sealing
eliminating any misalignment due to assembly or uneven heat expansion. This feature also
permits field repair of the valve seat without fear of misassembly by field mechanics.

It takes about % psi steam pressure to lift disc from seat for all sizes of NIBCO automatic stop

check valves.
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Cast Steel
Gate Valve

Class 150 Flanged (2" to 36") {15FGAW

Class 150 Butt Weld (2" to 36") - 1I5BGAW

NO. | PART NAME MATERIAL

1 BODY A216 WCB

2 | SEAT A1054+HF

3 | WEDGE WCB+F6&

4 | STEM A182 FB

& | GASKET Spirel Wound S5 /@raphite
B BONNET A216 WCB

7 | BACK SEAT A276 410

B | PACKING Graphita

D | FACKING GLAND A276 410

10 | GLAND A216 WCH

11 | STEM NUT D—2 Ductile Iron
12 [ GLAND NUT 1035 Steel

153 [ HANDWHEEL Ductile Iron

14 [ LOCK NUT A29 1D35 Staal
15 | GREASE FITTING Steal

16 [ EYE BOLT A193 B7 Steel
17 | EYE BOLT NUT A194 2H Steal
18 [ EYEBOLT PIN A29 1D35 Staal
19 [ BOLT A193 B7 Steel
20 [ NUT A194 7H Steel

Davis cast steel valves comply with the following
applicable specifications: ANSI B16.10, ANSI B16.5,

API 600: Tested to API 598

Working Pressure: 285 WOG Body Testing Pressure: 428 psi
Seat Testing Pressure: j/l4 psi Air Testing Pressure: 80 psi

14" & Larger

Gear Operator

Q ! &]rs:”ﬁ:y
|
T\
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=

U

|

s | 0|2 2-1/2| 3 4 5 6 B o |1z [14 [ |18 |20 |2 |3 |3
¢ | wm |5 B |76 | 102 | 137 |12 | 203 |54 | 205 |33 |3 |48 | 483 | 591 | 743 | 915
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mm
(&) 26 | 241|283 | 05 | 381 | 403 | 419|457 | 502 |572z |61 |860 | 711 |B13 | 914 | 1016
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s 7(0-100 Series

Pl Bronze Ba]_]_ Va]_ve

Threaded, 600 psig WOG, Cold Non-Shock. 150 psig Saturated Steam. (See referenced P/T charts)
Vacuum Service to 29 inches Hg.

Federal Specification: WW-V-35C, Type: I, Composition: BZ, Style: 3.

MSS SP-110; Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

FEATURES

¢ Two-piece body e Blow-out-proof stem design
¢ Reinforced seats e Adjustable packing gland
STANDARD MATERIAL LIST
1. Lever and grip Steel, zinc plated w/vinyl 7. Gland nut Bl16
2. Stem packing MPTFE 8. Stem B16
3. Stem bearing RPTFE 9. Lever nut Steel, zinc plated
4. Ball B16, chrome plated 10. Body seal PTFE
5. Seat (2) RPTFE (I-1/4" to 4")
6. Retainer B16(1/4" to 1") 11. Body B584-C84400

B584-C84400 (1-1/4" to 4")

VARIATIONS AVAILABLE: OPTIONS AVAILABLE:

70-140 Series (316 SS Ball & Stem) (SUFFIX)  OPTION SIZES

70-190 Series (Locked Retainer) 02- Stem Grounded 1/4" to 4"

-04- 2-1/4" CS Stem Extension 1/4" t0 3"

-05- Plain Ball 1/4" t0 3"

-07- Steel Tee Handle 1/4" to 2"

-08- 90° Reversed Stem 1/4" t0 3"

8 10 SS Lever & Nut 14" 103"

‘-_—‘ E - -11- Therma-Seal™ Insulating Tee Handle 1/4" 10 2"

9 ‘ -14- Side Vented Ball (Uni-Directional) 1/4" to 4"

{ DR Wheel Handle, Steel 14" 02"

::'E-j -16- Chain Lever - Vertical 3/4" 10 2"

S 2 7 }D -17- Rough Chrome Plated - Bronze Valves 1/4" t0 3"

21- UHMWPE Trim (Non-PTFE) 1/4" t0 3"

3 D -24- Graphite Packing 1/4" t0 3"

-27- SS Latch-Lock Lever & Nut 1/4" t0 3"

AN -30- Cam-Lock and Grounded 1/4" to0 2"

-32- SS Tee Handle & Nut 1/4" to0 2"

-35- VTFE Trim 1/4" t0 3"

-36- SS Hi-Rise Round Handle, SS Nut 1/4" to0 2"

A i -39- SS Hi-Rise Locking Wheel Handle, SS Nut 1/4" t0 2"

' -40- Cyl-Loc and Grounded 1/4" to 2"

-41- Automatic Drain (Bronze Valves Only) 1/4" t0 2"

7 see page ]-8

. \(: : ) -45- Less Lever & Nut 1/4" t0 3"

T' N -46- Latch Lock Lever - Lock in Closed Position Only 1/4" to 3"

-47- SS Oval Latch-Lock Handle & Nut 1/4" to 1"

~——B ——=| %} S -48- SS Oval Handle (No Latch) & Nut 1/4" 102"

-49- Assembled Dry 1/4" to 4"

e ———————— -50- 2-1/4" CS Locking Stem Extension 1/4" t0 3"

-56- Multifill Seats & Packing 1/4" t0 3"

BRONZE BALL VALVE -57- Oxygen Cleaned 1/4" to 4"

NUMBER SIZE A B C D E Wi. -58- Chain Lever - Horizontal 3/4" 10 2"

70-101-01 1/4" 37 1 1.03 2.06 1.75 3.87 60 -60- Static Grounded Ball & Stem 1/4" t0 3"

m -63- NPT x Solder/Socket Weld 3/8" to 4"

70-102-01 3/8” 37 | 1.03 2.06 1.75 3.87 .56 o 250 Stoam Trim 12" 10 3"

70-103-01 1/2 S0 | 112 2.25 1.75 3.87 .63 - Balancing Stop 14" 103"

70-104-01 3/4" .68 | 1.50 3.00 2.12 4.87 1.39 -HC- Hose Cap & Chain 1/2"t0 1"

70-105-01 1" 87 1 168 3.37 2.95 4.87 1.72 -PO1- BSPP (Parallel) Thread Connection 1/4" t0 3"

70-106-01 -1/4" 100 | 2.00 400 .62 5.50 326 -T01- BSPT (Tapered) Thread Connection 1/4" to 3"
70-107-01 1-1/2" 1.25 | 2.18 4.37 3.06 8.00 461

70-108-01 2" | 150]234 | 468 | 325 | 800 | 606 For Pressure/Temperature Ratings,

70-109-01A | 2-1/2 2.00 | 3.12 6.25 3.72 8.00 17.25 Refer to Pc:ge M-8, G'l'Ctph No. 4

70-100-01 3" 2.50 | 3.37 6.75 4.12 8.00 18.60
70-10A-01 4" 3.12 | 3.69 7.37 5.25 9.94 25.50
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FLOW DATA

For Apollo® Ball Valves

The listed Cv "“factors” are derived from actual flow testing, in the Apollo® Ball Valve Division, Conbraco
Industries, Inc., Pageland, South Carolina. These tests were completed using standard “off the shelf” valves with
no special preparation and utilizing standard schedule 40 pipe. It should be understood that these factors are for
the valve only and also include the connection configuration. The flow testing is done utilizing water as a fluid
media and is a direct statement of the gallons of water flowed per minute with a 1 psig pressure differential
across the valve/connection unit. Line pressure is not a factor. Because the Cv is a factor, the formula can be
used to estimate flow of most media for valve sizing.

Flow of Liquid Where: Flow of Gas Where:
Q =flow in US gpm Q =flow in SCFH
Q=Cv/ AP AP = pressure drop (psig) Q=1360Cv / (AP) (Py) AP = pressure drop (psig)
?Gr SpGr =specific gravity at (w SpGr =specific gravity
flowing temperature (based on air = 1.0)

Cv = valve constant P2 = outlet pressure—psia
or AP =(Q)* (SpGr) or AP = 5.4 x 107 (SpGr) (T) (Q)? (psig + 14.7)
(Cvy? (Cv)2(P2) T = (temp. °F + 460)

Cv = valve constant

Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) | 1/4 | 3/8 | 1/2 | 3/4 1 |1-1/4|1-12| 2 2-1/2 3 4 6 8 10 12
Ball Valves
32-100/200 Series 51 | 66 | 8 24 30 45 55 95 - - - - - - -
64-100/200 Series 6 7 19 34 50 104 | 268 | 309 629 |1018 | 1622 - -- - -
64W Series = - | - - - -- -- - 629 |1018 |1622| -- = = -
70B-140 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 | 670 - -- - -
70-100/200 Series 84 | 7.2 | 15 30 43 48 84 | 108 190 370 | 670 - -- --
70-300/400 Series -- -- 15 30 43 48 84 | 108 - -- - - - - -
70-600 Series 23 | 45 |54 | 12 14 21 34 47 - - - - - - -
70-800 Series 84 | 7.2 | 15 30 43 48 84 -- - -- - -- - - -
71AR Series - - - 30 43 48 84 | 108 190 370 -- - - - -
71-100/200 Series - - - 30 43 48 84 108 190 370 - - - - -
72-100/900 Series -- -- 26 | 48 65 | 125 | 170 | 216 - - - - - - -
73A-100 Series 84 | 7.2 | 15 30 43 48 84 | 108 - - - - - - -
73-300/400 Series -- -- 26 | 48 65 | 125 | 170 | 216 - - - - - - -
74-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 | 670 - - - -
75-100 Series 84 | 7.2 | 15 30 43 48 84 108 190 370 | 670 - - - -
76AR Series 8.4 7.2 | 15 30 43 48 84 108 190 370 | 670 - - - -
76F-100 Series 8.1 15 | 15 | 51 68 | 125 | 177 | 389 - - - - - - -
76-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 - - - - -
76-300/400 Series -- -- 26 | 48 65 | 125 | 170 | 216 - - - - - - -
76-600 Series 23 | 45 |54 | 12 14 21 34 47 - - - - - - -
7K-100 Series - -- 15 | 51 | 68 | 125 | 177 | 389 | 503 - - - - - -
77AR Series 8.1 15 | 15 | 51 68 | 125 | 177 | 389 - - - - - - -
77C-100/200 Series 45 | 7.2 | 16 36 68 | 125 | 177 | 389 503 - -- - - - -
77D-140 Series 45 | 7.2 | 16 36 68 | 125 | 177 | 389 - - - - - - -
77D-640 Series - - - 11 24 35 - - - - - - - - -
77G-UL Series 45 | 72 | 16 | 36 68 | 125 | 177 | 389 | 503 - - - - - -
77W Series -- - 16 | 36 | 68 | 125 | 177 | 389 == = = - - - -
77X Series - - 16 36 68 - - - - - - - - - -
77-100/200 Series 81 | 15 | 15 | 51 | 68 | 125 | 177 | 389 | 503 - - - - - -
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Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) 1/4 3/8 | 1/2 | 3/4 1 1-1/4 | 1-1/2 2 2-1/2 3 4 6 8 10 12
Ball Valves
79 Series 85 |85 (9.8 | 32 44 66 148 | 218 440 390 - - -- - --
80/81 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 -- -- -- -- --
82-100/200 Series 8.1 14 | 26 51 68 120 | 170 | 376 510 996 | 1893 -- - - -
83A/83B Series 8.1 14 26 51 68 120 170 | 376 -- - -- -- -- -- --
83R-100/200 Series - - - -- - - 170 | 376 - 996 | 1893 -- - - -
86A/86B Series 8.1 14 26 51 68 120 170 | 376 -- - -- -- -- -- --
86R-100/200 Series - - - -- - -- 170 | 376 - 996 | 1893 -- - - -
87A-100 Series - - - - - - 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
87A-200 Series -- - 15 19 75 -- 195 | 410 545 | 1021 | 2016 | 4837 | 9250 |15170|22390
87A-700 Series - - - - -- -- 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
87A-900 Series -- - 15 19 75 - 195 | 410 545 | 1021 | 2016 | 4837 | 9250 |15170|22390
87B-100 Series - - - - - - -- - -- 375 | 673 | 1099 | 1902 | 3890 -
88A-100 Series -- - - - - - 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
88A-200 Series - - 15 19 75 - 195 | 410 545 | 1021 | 2016 | 4837 | 9250 (15170 (22390
88A-700 Series - - - - - - 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
88A-900 Series - - 15 19 75 - 195 | 410 545 | 1021 | 2016 | 4837 | 9250 (15170 (22390
88B-100 Series - -- - - - - - - - 375 | 673 | 1099 | 1902 | 3890 -
89-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 - -- - - -
9A-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - - - - -
91-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - -- - - -
92-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - - - - -
93-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - - - - -
94A-100/200 Series 6 7 19 34 50 | 104 | 268 | 309 629 |1018 | 1622 - -- - -
95-100/200 Series - - 15 51 68 - - - - - - - - - --
95A-300/400 Series -- - 19 34 50 - - - - - - - - - -
96-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 -- -- -- - -- -- --
399-100 Series 84 | 7.2 | 15 30 43 48 84 108 190 370 - - - - --
489-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 -- - -- -- --

M-2

(REV. 6/14/12)
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AHEAD OF THE FLOW®

www.nibco.com
Revision 6/1/03

Class 250 Iron Body Automatic Stop Check Valves

Bolted Bonnet ® Angle Pattern ® Renewable Seat and Disc* @ Bronze Mounted

250 PSI/17.2 Bar Saturated Steam to 406° F/207° C
500 PSI1/34.5 Bar Non-Shock Cold Working Pressure
to -20° F to 150° F/-29° C to 66° C®

CONFORMS TO MSS SP-85
MATERIAL LIST
PART SPECIFICATION
1. Handwheel Nut Steel ASTM A 307
2. ldentification Plate Aluminum
3. Handwheel Cast Iron ASTM A 126 Class B
4. Stem Brass ASTM B 16 Alloy C36000
5. Yoke Bushing Cast Bronze ASTM B 584 Alloy C84400
6. Bonnet Cast Iron ASTM A 126 Class B
7. Gland Follower Stud Steel ASTM A 307 (not shown)
8. Gland Follower Nut Brass ASTM F 467 Alloy C27000 {not shown)
9. Gland Follower Ductile Iron ASTM A 536
] Zinc Plated Powdered Iron ASTM B 783
10. Packing Gland of Brass ASTM B 16
11. Packing TFE Braided
12. "Butterfly Handle Nut Steel ASTM A 307

13. " Butterfly Handle

Cast bronze ASTM B 584 Alloy 84400

14.

Control Valve Stem

Bronze ASTM B 371 Alloy C69400

Cast Bronze ASTM B 584 Alloy 84400

16.

Control Valve Pack Gland

Brass ASTM B 16 Alloy C36000

17.

1
1
1
15. ' Control Valve Pack Nut
1
1
1

Control Valve Packing

Synthetic Fibers with Graphite

18.

Control Valve Body

Cast Bronze ASTM B 584 Alloy C84400

19. Hex Head Cap Screw

Steel ASTM A 307

20. Body Gasket

Reinforced Graphite

21. " Dashpot Gasket Reinforced Graphite
22. ' Dashpot Cast Bronze ASTM B 584 Alloy C84400
23. ' Piston-Disc Cast Iron ASTM A 126 Class B

TFE Composite Material

25. ' Disc Face Ring

Cast Bronze ASTM B 584 Alloy C84400

26.

1
1
1
24. " Piston Ring (2)
1
1

Seat Ring

Cast Bronze ASTM B 584 Alloy C84400

27. Body

Cast Iron ASTM A 126 Class B

28. 2Piston Ring Collar

Brass ASTM B 16 Alloy C36000

29.2Disc Cage

Bronze ASTM B 62 Alloy C83600

30. 2 Teflon Disc

TFE

31.2Disc Plate and Nut

Bronze ASTM B 62 Alloy C83600

32.2Piston Rod Plug

Brass ASTM B 16 Alloy C36000

33.2Piston Rod Plug Pin

Red Bronze ASTM B 140 Alloy C31400

14" thru 8" size only. (4" thru 8" have Cast Iron Disc with Bronze Disc Face Ring.)
221" and 3" size only. (2'2" and 3" have Teflon Disc Ring (-Y series).)

DIMENSIONS—WEIGHTS—QUANTITIES

Dimensions
Size A B C D E Weight
In In In. _mm. _In. mm. _In. . In. . Lbs. Kqg.
2% 65 575 146 1263 321 8 203 750 191 1.00 25 80 36
H 3 80 625 159 14.00 35 10 254 825 210 113 29 102 46
% 4 100 7.00 178 1650 419 10 254 10.00 254 125 32 168 76
6 150 875 222 2075 527 14 35 1250 318 144 37 311141
8 200 10.50 267 23.81 605 16 406 15.00 381 1.63 41 520 236

* With proper
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Freezing Weather Precaution — Subsequent to testing a piping
system, valves should be in an open position to allow com-
plete drainage.

® For detailed Operating Pressure, refer to Pressure
Temperature Chart on page 110.

NIBCO INC. WORLD HEADQUARTERS e 1516 MIDDLEBURY ST. ® ELKHART, IN 46516-4740 ® USA e PH: 1.800.234.0227
TECH SERVICES PH: 1.888.446.4226  FAX: 1.888.234.0557  INTERNATIONAL OFFICE PH: +1.574.295.3327 © FAX: +1.574.295.3455
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NlBCD Automatic

AHEAD OF THE FLOW Stop Check Valves
F-869-B

OVERSIZING OFTEN THE CULPRIT
BEHIND MALFUNCTIONING AUTOMATIC STOP CHECK VALVES

By Glenn Pauley
Technical Service Senior Engineer

When an automatic stop check valve in a multiple-boiler system appears to be malfunctioning, it
may seem logical fo replace the valve and return the system to service. But in many cases, the
problem lies not in the valve itself but in an error that commonly occurs during the design stage
when valves for multiple-boiler systems are specified. More often than not, troublesome valves
are oversized for the actual demand because of sizing error or to accommodate pipe size for
future facility expansion. While thinking to the future may seem like a good idea, over-sizing the
valves will cause improper operation, resulting in excessive seat wear, vaive leaks, or even

compiete failure.

Use of an automatic steam stop check valve in a multiple-boiler system comes about because it
is recommended by industry standard. ANSI/ASME B31.1 Power Piping Code requires two
stop valves or a stop valve and an automatic stop check on top of each boiler in a multiple-boiler
installation, when the output feeds a common header. This code gives preference to the

automatic stop check valve.

With the question of the type of valve to be used settled, the issue then becomes proper sizing
for the application. This is, in fact, the most important issue because improper sizing creates
the hulk of the problems encountered with automatic steam stop check valve malfunctions.
Typically, a stop check valve is selected to handle the boiler system’s maximum output, ignoring
the current needs that may be significantly less. Seasonal fluctuations in heat demand and
computer controlled boiler modulation with high turn down ratios create a similar situation. The
result is the valve is oversized if you consider the everyday low demand. This causes the valve
to perform poorly and wear prematurely.

A typical scenario runs fike this: A new hospital is being planned. The sequence starts on the
drawing board, where the required steam supply line size is specified by calculating the
maximum demand. It is decided that a three-boiler installation feeding a common header wiil

work best.

The boiler manufacturer typically sizes the discharge nozzle from the boiler for maximum output.
Let’s say the discharge nozzle that comes with the bailer is 67, based on maximum rated output.
An automatic steam check valve is placed on top of each boiler. Each valve is piped to the
common header, all in 6" size following the boiler manufacturer’s lead with the 6" discharge

nozzle.

Unfortunately, this does not mean that 6” is the proper size for the automatic steam check valve
based on actual steam demand to be used. As we said, the boiler outlet nozzles sized by the
manufacturer at 6” is merely to provide for the maximum achievable output of the boiler.
Maximum output may have been calculated by the design engineer to include a building
expansion planned in five years. What all this means is for those five years the valve will be
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oversized for the system’s actual requirements no matier what minor corrective actions are
taken. There is simply too much valve for too little steam demand.

The project progresses, the construction follows the drawings and instructions from the design
engineer. The job is completed and turned over to the hospital. Now the operating people
working for the hospital start to have trouble.

We have taken a look at how it was done, so let’s take a ook at how it should be done. The
hospital equipment, taking into consideration in establishing the operating requirements, might
include such items as steam tables in the cafeteria, heating equipment, laundry facilities, and
sterilizing equipment to name a few. When the equipment is totaled up, the theoretical demand
is 12,000 pounds per hour at peak demand. The operating pressure is 120 psi based on
equipment selected. The boilers are rated 250 horsepower {ultimate) each, based on caiculated
maximum demand. Sooner or later in the piping process, we need to convert cut steam supply
and demand to pounds per hour. To convert horsepower to pounds per hour, multiply 250
(boiler horsepower) by 34.5 to arrive at a maximum steam output of 8,625 pounds per hour, per
boiler. The combined total supply for three boilers then results in about 26,000 pounds of steam

per hour.

We now have a total boiler capacity of 26,000 Ibs/hr, far in excess of the 12,000 Ibs/hr actual
demand. Although a single boiler's output is less than actual demand, generally there will be
two boilers on-line and one standby. In order to prevent steam from backing up into the second
on-line boiler, the valve's disc continually opens and closes. A “chattering” sound is caused by
the disc as it repeatedly rises and falls. This chattering is more than an annoyance; it is the first
hint of operating trouble. Over time, the rising and falling action causes damage to the seat and
disc. Leakage past the seat is the eventual result allowing steam to re-enter the boiler when it
should not. If not corrected soon, the result is an unusable waterlogged boiler.

There is only one way to properly size an automatic steam stop check valve. We must go all
the way back to the design stage. This is done by calculating the actual steam load that goes
through the valve in pounds per hour. Current needs should be the basis of these calculations,
even if the demand is likely to change later. Anything other than current actual demand values
must be ignored.

The solution is simple. Select a valve with the correct operating range from the manufacturer’s
sizing information. A dampening adjustment can significantly lessen the wear caused by impact
against the valve seat. This could eliminate the need to employ a single-stage paraltel reduction
station, the only other viable solution to the problem of over-sizing. This expensive method
uses two different sized valves to meet both minimum and maximum demand periods. In this
situation a smaller valve is sized to handle one-third of the maximum output of the system, and
the other is sized to handle the remaining two-thirds of the maximum load. Although this
method is effective, it is much more complicated and expensive than using a single valve with
adequate range of operation.

NIBCO’s F-869-B automatic steam stop check valve is quality designed and built. It has an
external dampening control valve for easy adjustment to control the rate of disc rise and fall.
The use of NIBCO automatic steam stop check valves cannot entirely eliminate over-sizing
errors that occur. But with its modern materials, tight manufacturing tolerances, and reliable
control damper, it will help to reduce some common sizing errors.
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NlBCD Automatic

AHEAD OF THE FLOW Stop Check Valves
F-869-B

EVERYTHING YOU ALWAYS WANTED TO KNOW ABOUT
TECHNICAL BULLETIN

Stop check valves are as essential to the safe operation of a multi-boiler plant as any other
safety device that is attached to a boiler, and have four very important functions in the steam

piping system.

1. To act as an automatic non-return vaive by preventing the backfiow of steam from the
header to the boiler in the event of failure in the boiler.

2. To assist in cutting a boiler out of the steam system when it ceases to fire. In this case the
disc automatically closes and prevents the pressure in the header from entering the boiler.

3. To assist in bringing a boiler into service after a shutdown. This operation requires
considerable care when preformed manually, but is accomplished automatically by a stop
check valve without pressure fluctuations or disturbance of water level.

4. To act as a “safety first” valve by preventing back-flow of the steam from the header to the
boiler that has been shut down for inspection should the valve be opened accidentally.

There are three basic questions regarding the NIBCO automatic stop check valve.

1. What is an automatic stop check valve?
2. Where is it used?
3. How does it work?

Question #1 — What is an automatic stop check valve?

The location of a stop check valve is predominantly in the steam line at the boiler riser. It allows
steam to pass through it from the boiler to the main header, but in case the boiler steam delivery
is interrupted, the stop check valve will automatically prevent steam from flowing back into the
boiler. The stop check valve is a back-flow preventer. Its function is the same as the swing or
lift check valve in that it allows flow in one direction but not in the opposite direction.

An automatic stop check valve can also function as a stop and throttling valve the same way as
a globe pattern valve.
Question #2 — Where is it used?

The automatic stop check valve is designed to be used between the boiler steam exit and the
steam header in a multiple boiler plant to serve as a back-flow preventer and a stop valve.

Generally, there are two valves between the boiler and the header. One valve is a stop check
valve and the other is a stop valve, either gate, angle, or globe type. The two valves are used to
make maintenance more convenient and in most cases, are required by code for the inspectors
safety while inspecting the boiler. (See skeich on page 2)

9/26/69 Retyped and Updated 3/4/09 Page 1 of 5




Z "ON ¥37109

b Sad )
do3g
a7tuy

=

1gal,
¥ upRIg-
1sag
5 5-_%
18 tim|
M
a9

19pwsy 9 012

0 g
bt s o13uy

= =% | ——— |

I 'ON ¥alIod

TYPICAL BOILER SYSTEM SKETCH

Page 2 of 5

Retyped and Updated 3/4/09

9/26/69



Question #3 — How does it work?

As stated in the answer to question #1, the automatic stop check valve in principle works like a
lift check valve but with two very important additional features.

1. A method is provided to control the rate of ascent and descent of the disc.

2. A means is provided to close the disc positively so that fluids may not flow in either direction
regardless of pressure differential.

Various manufactures provide different methods of controlling disc movement. Basically the two
methods are by spring tension or dashpot arrangement.

Lunkenheimer was the only manufacturer that produced a valve with an external spring tension
adjustment to control disc movement. Other manufacturers, including NIBCO, use the less
complicated dashpot arrangement. NIBCO is the only manufacturer who supplies a valve with
external control of the dashpot. All other manufacturer’s valves must be disassembled so that
the piston rings may be added or removed to respectively slow down or speed up automatic
disc movement.

Generally all manufacturers provide OS&Y stem arrangement to positively close the disc. This
stem merely pushes down on the disc through the linkage on the Lunkenheimer valve, or the
dashpot piston on other valves. (See sketch on page 4)

The purpose of the dashpot is to control the rate of ascent and decent of the disc so that the
disc does not slam and chatter in the line. Since valves are connected to a network of pipes in
the system, this: would mean that the noise of a slamming and chattering disc could be
transmitted through the piping system. This noise is distracting in office buildings, hospitals, ect.
where concentration is essential. Moreover, the slam and chatter is extremely harmful to the
disc and seat. 1t should also be noted that slam and chatter of the disc causes pulsations within
the steam line which makes it very difficult for automatic steam regulators and other steam
equipment to function properly. Therefore, the disc must be controlled by some means of
dampening which, in most cases, is the dashpot.

The disc has a tendency to slam and chatter at various times. Usually the slam and chatter will
be obvious when the boiler is coming up to operating pressure. At this time the steam is tending
to lift the disc, and as it does the pressure in the boiler drops allowing disc to fall and make
noise. Sometimes this is in the form of a slam, or it can take the form of a chatter if it occurs
several times per minute. The disc can also make noise at periods when the boiler is at peak
delivery. Here the disc can rise rapidly banging up against the stem end or the dashpot housing

{o cause noise.

We cannot stop the disc from coming into contact with the seat or stem, but we can and do
control the rate of impact to prevent loud noises in the piping system.

Finally, we come to the questions: How is this done? How does the dashpot work? How are
adjustments made?

The dashpot is the same in principie as a shock absorber on an automobile. It does not
prevent, but controls the rate of movement. The dashpot must have fluid to displace. In the
case of the stop check valve, this fluid is the fluid within the piping system, namely steam. All
dashpots are very similar to an air cylinder.
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TYPICAL AIR CYLINDER

If one tries to push the cylinder shaft into the cylinder, air will come out of port B and fiow into
port A. Pulling the shaft out will cause the opposite to happen. Now if a throttle valve is put on
port A and throttled very closely, the same amount of force applied to push in the shaft will allow
a greatly reduced rate of movement. Hence, when the shaft bottoms out there will only be a
small click heard instead of a loud bang. If we put the throttling valve on port B and take it off
port A and push the shaft in the same direction, the very same result will be obtained as when
the throttle valve was on port A. Having throttle valves on both ports would not change function
at all. The rate of travel wili be controlled by the throttle valve being closed the most. Since one
throttle valve does the same job as two, the NIBCO automatic stop check valve has but one

conirol valve.

We have now developed the principle on which the NIBCO automatic stop check valve was
designed, only now we add the principle of gravity and turn the air cylinder in the vertical
direction and attach a disc to have the following:

Control

Valve P i" '

- Poxt A
"rhrottled

| «s¢———— Dash pot Piston.

~af————— Port B open

\"‘_‘&\_—‘ Disc

NIBCO DASHPOT / DISC CONTROL SYSTEM

Note that port B is merely an opening at the bottom of the dashpot which allows steam to enter
and exit freely. Port A has a control valve which can be throttled to allow steam to enter the
chamber above the piston, either rapidly for quick decent or slowly for slow decent of disc. This
is the function of the dashpot arrangement. It should be pointed out that the stop check valve
must always be in an upright position with the handwheel on top of the valve. If this is not done
there is no way that the valve will work properly.
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ADJUSTING THE NIBCO F-869-B AUTOMATIC STOP CHECK VALVE

The external control valve near the packing gland requires only a quarter turn to allow the disc
to rise / descend rapidly or slowly. (See sketch below)

‘Pogition for

movemeni.

Top of Bonnet

Yoke Arm

TOP VIEW OF NIBCO VALVE

If slam or chatter exists in the piping line, the small control valve should be adjusted by turning
clockwise until noise is greatly reduced. After adjustment of control valve, the control valve
packing nut should be tightened to assure valve does not move from its new setting.

Position for
rapid disc
~ movement.

If a noise problem is still present and steam delivery from the boiler is at a minimal demand
operating range, the delivery may have fallen below the range the valve was designed for. This
may be corrected by partially closing or “throttling” the automatic steam check valve by turning
handwheel clockwise. It is important to remember the valve must be fully opened again if steam
demand is increased. |[f the steam delivery demand is changed to any great degree, the
adjustment procedure may need to be repeated.

NOTE: 2%”" and 3" F-869-Y automatic stop check valves do not have an external disc control
valve. The disc control seiting is made during valve manufacturing and is permanently fixed.

In the event that a boiler shuts down the stop check must prevent backflow into the boiler. The
weight of the disc and dashpot, through force of gravity, promotes rapid sealing so steam and
condensate cannot backflow into the boiler even at low pressures. In the NIBCO design stop
checks, you will note that the disc and dashpot are one piece to allow positive sealing
eliminating any misalignment due to assembly or uneven heat expansion. This feature also
permits field repair of the valve seat without fear of misassembly by field mechanics.

It takes about % psi steam pressure to lift disc from seat for all sizes of NIBCO automatic stop

check valves.
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Cast Steel
Gate Valve

Class 150 Flanged (2" to 36") {15FGAW

Class 150 Butt Weld (2" to 36") - 1I5BGAW

NO. | PART NAME MATERIAL

1 BODY A216 WCB

2 | SEAT A1054+HF

3 | WEDGE WCB+F6&

4 | STEM A182 FB

& | GASKET Spirel Wound S5 /@raphite
B BONNET A216 WCB

7 | BACK SEAT A276 410

B | PACKING Graphita

D | FACKING GLAND A276 410

10 | GLAND A216 WCH

11 | STEM NUT D—2 Ductile Iron
12 [ GLAND NUT 1035 Steel

153 [ HANDWHEEL Ductile Iron

14 [ LOCK NUT A29 1D35 Staal
15 | GREASE FITTING Steal

16 [ EYE BOLT A193 B7 Steel
17 | EYE BOLT NUT A194 2H Steal
18 [ EYEBOLT PIN A29 1D35 Staal
19 [ BOLT A193 B7 Steel
20 [ NUT A194 7H Steel

Davis cast steel valves comply with the following
applicable specifications: ANSI B16.10, ANSI B16.5,

API 600: Tested to API 598

Working Pressure: 285 WOG Body Testing Pressure: 428 psi
Seat Testing Pressure: j/l4 psi Air Testing Pressure: 80 psi

14" & Larger

Gear Operator

Q ! &]rs:”ﬁ:y
|
T\
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=

U

|

s | 0|2 2-1/2| 3 4 5 6 B o |1z [14 [ |18 |20 |2 |3 |3
¢ | wm |5 B |76 | 102 | 137 |12 | 203 |54 | 205 |33 |3 |48 | 483 | 591 | 743 | 915
BENE 75 |8 q 10 s |15 [13 [14 [ [ [ TERE u |28
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s 7(0-100 Series

Pl Bronze Ba]_]_ Va]_ve

Threaded, 600 psig WOG, Cold Non-Shock. 150 psig Saturated Steam. (See referenced P/T charts)
Vacuum Service to 29 inches Hg.

Federal Specification: WW-V-35C, Type: I, Composition: BZ, Style: 3.

MSS SP-110; Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends.

FEATURES

¢ Two-piece body e Blow-out-proof stem design
¢ Reinforced seats e Adjustable packing gland
STANDARD MATERIAL LIST
1. Lever and grip Steel, zinc plated w/vinyl 7. Gland nut Bl16
2. Stem packing MPTFE 8. Stem B16
3. Stem bearing RPTFE 9. Lever nut Steel, zinc plated
4. Ball B16, chrome plated 10. Body seal PTFE
5. Seat (2) RPTFE (I-1/4" to 4")
6. Retainer B16(1/4" to 1") 11. Body B584-C84400

B584-C84400 (1-1/4" to 4")

VARIATIONS AVAILABLE: OPTIONS AVAILABLE:

70-140 Series (316 SS Ball & Stem) (SUFFIX)  OPTION SIZES

70-190 Series (Locked Retainer) 02- Stem Grounded 1/4" to 4"

-04- 2-1/4" CS Stem Extension 1/4" t0 3"

-05- Plain Ball 1/4" t0 3"

-07- Steel Tee Handle 1/4" to 2"

-08- 90° Reversed Stem 1/4" t0 3"

8 10 SS Lever & Nut 14" 103"

‘-_—‘ E - -11- Therma-Seal™ Insulating Tee Handle 1/4" 10 2"

9 ‘ -14- Side Vented Ball (Uni-Directional) 1/4" to 4"

{ DR Wheel Handle, Steel 14" 02"

::'E-j -16- Chain Lever - Vertical 3/4" 10 2"

S 2 7 }D -17- Rough Chrome Plated - Bronze Valves 1/4" t0 3"

21- UHMWPE Trim (Non-PTFE) 1/4" t0 3"

3 D -24- Graphite Packing 1/4" t0 3"

-27- SS Latch-Lock Lever & Nut 1/4" t0 3"

AN -30- Cam-Lock and Grounded 1/4" to0 2"

-32- SS Tee Handle & Nut 1/4" to0 2"

-35- VTFE Trim 1/4" t0 3"

-36- SS Hi-Rise Round Handle, SS Nut 1/4" to0 2"

A i -39- SS Hi-Rise Locking Wheel Handle, SS Nut 1/4" t0 2"

' -40- Cyl-Loc and Grounded 1/4" to 2"

-41- Automatic Drain (Bronze Valves Only) 1/4" t0 2"

7 see page ]-8

. \(: : ) -45- Less Lever & Nut 1/4" t0 3"

T' N -46- Latch Lock Lever - Lock in Closed Position Only 1/4" to 3"

-47- SS Oval Latch-Lock Handle & Nut 1/4" to 1"

~——B ——=| %} S -48- SS Oval Handle (No Latch) & Nut 1/4" 102"

-49- Assembled Dry 1/4" to 4"

e ———————— -50- 2-1/4" CS Locking Stem Extension 1/4" t0 3"

-56- Multifill Seats & Packing 1/4" t0 3"

BRONZE BALL VALVE -57- Oxygen Cleaned 1/4" to 4"

NUMBER SIZE A B C D E Wi. -58- Chain Lever - Horizontal 3/4" 10 2"

70-101-01 1/4" 37 1 1.03 2.06 1.75 3.87 60 -60- Static Grounded Ball & Stem 1/4" t0 3"

m -63- NPT x Solder/Socket Weld 3/8" to 4"

70-102-01 3/8” 37 | 1.03 2.06 1.75 3.87 .56 o 250 Stoam Trim 12" 10 3"

70-103-01 1/2 S0 | 112 2.25 1.75 3.87 .63 - Balancing Stop 14" 103"

70-104-01 3/4" .68 | 1.50 3.00 2.12 4.87 1.39 -HC- Hose Cap & Chain 1/2"t0 1"

70-105-01 1" 87 1 168 3.37 2.95 4.87 1.72 -PO1- BSPP (Parallel) Thread Connection 1/4" t0 3"

70-106-01 -1/4" 100 | 2.00 400 .62 5.50 326 -T01- BSPT (Tapered) Thread Connection 1/4" to 3"
70-107-01 1-1/2" 1.25 | 2.18 4.37 3.06 8.00 461

70-108-01 2" | 150]234 | 468 | 325 | 800 | 606 For Pressure/Temperature Ratings,

70-109-01A | 2-1/2 2.00 | 3.12 6.25 3.72 8.00 17.25 Refer to Pc:ge M-8, G'l'Ctph No. 4

70-100-01 3" 2.50 | 3.37 6.75 4.12 8.00 18.60
70-10A-01 4" 3.12 | 3.69 7.37 5.25 9.94 25.50
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FLOW DATA

For Apollo® Ball Valves

The listed Cv "“factors” are derived from actual flow testing, in the Apollo® Ball Valve Division, Conbraco
Industries, Inc., Pageland, South Carolina. These tests were completed using standard “off the shelf” valves with
no special preparation and utilizing standard schedule 40 pipe. It should be understood that these factors are for
the valve only and also include the connection configuration. The flow testing is done utilizing water as a fluid
media and is a direct statement of the gallons of water flowed per minute with a 1 psig pressure differential
across the valve/connection unit. Line pressure is not a factor. Because the Cv is a factor, the formula can be
used to estimate flow of most media for valve sizing.

Flow of Liquid Where: Flow of Gas Where:
Q =flow in US gpm Q =flow in SCFH
Q=Cv/ AP AP = pressure drop (psig) Q=1360Cv / (AP) (Py) AP = pressure drop (psig)
?Gr SpGr =specific gravity at (w SpGr =specific gravity
flowing temperature (based on air = 1.0)

Cv = valve constant P2 = outlet pressure—psia
or AP =(Q)* (SpGr) or AP = 5.4 x 107 (SpGr) (T) (Q)? (psig + 14.7)
(Cvy? (Cv)2(P2) T = (temp. °F + 460)

Cv = valve constant

Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) | 1/4 | 3/8 | 1/2 | 3/4 1 |1-1/4|1-12| 2 2-1/2 3 4 6 8 10 12
Ball Valves
32-100/200 Series 51 | 66 | 8 24 30 45 55 95 - - - - - - -
64-100/200 Series 6 7 19 34 50 104 | 268 | 309 629 |1018 | 1622 - -- - -
64W Series = - | - - - -- -- - 629 |1018 |1622| -- = = -
70B-140 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 | 670 - -- - -
70-100/200 Series 84 | 7.2 | 15 30 43 48 84 | 108 190 370 | 670 - -- --
70-300/400 Series -- -- 15 30 43 48 84 | 108 - -- - - - - -
70-600 Series 23 | 45 |54 | 12 14 21 34 47 - - - - - - -
70-800 Series 84 | 7.2 | 15 30 43 48 84 -- - -- - -- - - -
71AR Series - - - 30 43 48 84 | 108 190 370 -- - - - -
71-100/200 Series - - - 30 43 48 84 108 190 370 - - - - -
72-100/900 Series -- -- 26 | 48 65 | 125 | 170 | 216 - - - - - - -
73A-100 Series 84 | 7.2 | 15 30 43 48 84 | 108 - - - - - - -
73-300/400 Series -- -- 26 | 48 65 | 125 | 170 | 216 - - - - - - -
74-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 | 670 - - - -
75-100 Series 84 | 7.2 | 15 30 43 48 84 108 190 370 | 670 - - - -
76AR Series 8.4 7.2 | 15 30 43 48 84 108 190 370 | 670 - - - -
76F-100 Series 8.1 15 | 15 | 51 68 | 125 | 177 | 389 - - - - - - -
76-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 - - - - -
76-300/400 Series -- -- 26 | 48 65 | 125 | 170 | 216 - - - - - - -
76-600 Series 23 | 45 |54 | 12 14 21 34 47 - - - - - - -
7K-100 Series - -- 15 | 51 | 68 | 125 | 177 | 389 | 503 - - - - - -
77AR Series 8.1 15 | 15 | 51 68 | 125 | 177 | 389 - - - - - - -
77C-100/200 Series 45 | 7.2 | 16 36 68 | 125 | 177 | 389 503 - -- - - - -
77D-140 Series 45 | 7.2 | 16 36 68 | 125 | 177 | 389 - - - - - - -
77D-640 Series - - - 11 24 35 - - - - - - - - -
77G-UL Series 45 | 72 | 16 | 36 68 | 125 | 177 | 389 | 503 - - - - - -
77W Series -- - 16 | 36 | 68 | 125 | 177 | 389 == = = - - - -
77X Series - - 16 36 68 - - - - - - - - - -
77-100/200 Series 81 | 15 | 15 | 51 | 68 | 125 | 177 | 389 | 503 - - - - - -
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Cv FACTORS FOR APOLLO VALVES

Valve Size (inches) 1/4 3/8 | 1/2 | 3/4 1 1-1/4 | 1-1/2 2 2-1/2 3 4 6 8 10 12
Ball Valves
79 Series 85 |85 (9.8 | 32 44 66 148 | 218 440 390 - - -- - --
80/81 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 -- -- -- -- --
82-100/200 Series 8.1 14 | 26 51 68 120 | 170 | 376 510 996 | 1893 -- - - -
83A/83B Series 8.1 14 26 51 68 120 170 | 376 -- - -- -- -- -- --
83R-100/200 Series - - - -- - - 170 | 376 - 996 | 1893 -- - - -
86A/86B Series 8.1 14 26 51 68 120 170 | 376 -- - -- -- -- -- --
86R-100/200 Series - - - -- - -- 170 | 376 - 996 | 1893 -- - - -
87A-100 Series - - - - - - 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
87A-200 Series -- - 15 19 75 -- 195 | 410 545 | 1021 | 2016 | 4837 | 9250 |15170|22390
87A-700 Series - - - - -- -- 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
87A-900 Series -- - 15 19 75 - 195 | 410 545 | 1021 | 2016 | 4837 | 9250 |15170|22390
87B-100 Series - - - - - - -- - -- 375 | 673 | 1099 | 1902 | 3890 -
88A-100 Series -- - - - - - 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
88A-200 Series - - 15 19 75 - 195 | 410 545 | 1021 | 2016 | 4837 | 9250 (15170 (22390
88A-700 Series - - - - - - 86 104 234 375 | 673 | 1099 | 1902 | 3890 -
88A-900 Series - - 15 19 75 - 195 | 410 545 | 1021 | 2016 | 4837 | 9250 (15170 (22390
88B-100 Series - -- - - - - - - - 375 | 673 | 1099 | 1902 | 3890 -
89-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 - -- - - -
9A-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - - - - -
91-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - -- - - -
92-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - - - - -
93-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 - - - - - - -
94A-100/200 Series 6 7 19 34 50 | 104 | 268 | 309 629 |1018 | 1622 - -- - -
95-100/200 Series - - 15 51 68 - - - - - - - - - --
95A-300/400 Series -- - 19 34 50 - - - - - - - - - -
96-100 Series 8.3 6.7 | 5.7 10 16 25 40 62 -- -- -- - -- -- --
399-100 Series 84 | 7.2 | 15 30 43 48 84 108 190 370 - - - - --
489-100 Series 8.4 7.2 | 15 30 43 48 84 108 190 370 -- - -- -- --

M-2
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Model 425 Quick Opening Blow Off Valve

Boiler Trim Valves Check up to five results to perform an action.

Fire Protection Products Class 300

ANSI B16.34

650 psi Working Steam Pressure @ 500F

750 psi @ 100F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361
Threaded Ends

High Temp. Powder Coating for Corrosion Resistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78,7AY, 7T, 7N

Laundry & Dry Cleaning Products
Electrical Apparatus Valves
Industrial Valves

Custom Cast and Machined
Capabilities

Certifications

The United Brass quick opening boiler blow down valve has been designed for the rugged service of boiler
treatment and scale. The cast steel knife gate valve conforms to Class 300 of ANSI B16.34 and features a

stainless steel seat and disc hardened to Rockwell 60. ASME Boiler and Pressure Vessel Code Sections 1
PG-42.1.122 and Power Piping Code AS

Price Lists

SEIES resentatives

Export Inquiries

United Brass Works

Keystone Foundry Division Request Information | Compare Kems Results Per Page :

Results 1 -4 of 4 1
Item # Size A B C D E Weight
O Model 425 - 1" 1lin 5.32in 5.32in 10.00in 60° 3.80in 14.00 Ib

@Model 425 -1 1/4" 1-1/4in 5.32in 5.32in 10.00in 60° 3.80in 14.00 Ib
[0 Model 425 -1 1/2" 11/2in 8.20in 8.20in 1250in 60° 4.40in 36.00 Ib

O Model425-2" > 2in  1050in 1050in 18.00in 60° 4.80in 46.00 Ib
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http://ubw.thomasnet.com/viewitems/val ves-boil er-trim-bl ow-down-val ves-qui ck-opening-/model -425-qui ck-opening-bl ow-off-val ve?& bc=100]1006|1354[ 8/15/2012 4:59:42 PM]


http://ubw.thomasnet.com/
http://ubw.thomasnet.com/category/boiler-trim-valves?
http://ubw.thomasnet.com/category/fire-protection-products?
http://ubw.thomasnet.com/category/laundry-dry-cleaning-products?
http://ubw.thomasnet.com/category/electrical-apparatus-valves?
http://ubw.thomasnet.com/category/industrial-valves?
http://www.ubw.com/custom_cast_and_machined.html
http://www.ubw.com/certifications.html
http://www.ubw.com/price_lists.html
http://www.ubw.com/sales_representatives.html
http://www.ubw.com/export_inquiries.html
http://www.ubw.com/united_brass_works.html
http://www.ubw.com/keystone__foundry__facilities.html
javascript:ctlSearch_OnClick()
http://ubw.thomasnet.com/
http://ubw.thomasnet.com/category/boiler-trim-valves?
http://ubw.thomasnet.com/category/fire-protection-products?
http://ubw.thomasnet.com/category/laundry-dry-cleaning-products?
http://ubw.thomasnet.com/category/electrical-apparatus-valves?
http://ubw.thomasnet.com/category/industrial-valves?
http://www.ubw.com/custom_cast_and_machined.html
http://www.ubw.com/custom_cast_and_machined.html
http://www.ubw.com/certifications.html
http://www.ubw.com/price_lists.html
http://www.ubw.com/sales_representatives.html
http://www.ubw.com/export_inquiries.html
http://www.ubw.com/united_brass_works.html
http://www.ubw.com/keystone__foundry__facilities.html
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=10&measuresortid=0')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1011&measuresortid=256')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1052&measuresortid=256')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1053&measuresortid=256')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1054&measuresortid=256')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1055&measuresortid=34')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1056&measuresortid=256')
javascript:GotoRequiredCookieWarning('/viewitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&sortid=1057&measuresortid=278')
http://ubw.thomasnet.com/item/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve/item-1897?
http://ubw.thomasnet.com/item/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve/item-1898?
http://ubw.thomasnet.com/item/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve/item-1899?
http://ubw.thomasnet.com/item/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve/item-1900?
http://www.ubw.com/index.html
mailto:sales@UBW.com
http://www.ubw.com/index.html
http://www.ubw.com/index.html
http://www.ubw.com/about_us.html
http://www.ubw.com/keystone_foundry_division.html
http://www.ubw.com/employee%20zone/ubw_employee_zone.html
http://ubw.thomasnet.com/request/all-categories?
http://www.ubw.com/contact_us.html
http://ubw.thomasnet.com/category/all-categories
http://ubw.thomasnet.com/category/boiler-trim-valves
http://ubw.thomasnet.com/category/valves-boiler-trim-blow-down-valves-quick-opening-
http://ubw.thomasnet.com/product/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?
http://ubw.thomasnet.com/product/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?
http://ubw.thomasnet.com/printitems/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?
http://ubw.thomasnet.com/email/valves-boiler-trim-blow-down-valves-quick-opening-/model-425-quick-opening-blow-off-valve?&prodids=&itemids=&from=viewitems&origin=&plpver=10
mailto:sales@UBW.com
http://www.ubw.com/privacy_policy.html
http://www.ubw.com/site_map.html
http://ubw.thomasnet.com/plp/htm/ibot.htm
Gerry
Oval

Gerry
Oval
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Model 425 Quick Opening Blow Off Valve

Boiler Trim Valves Check up to five results to perform an action.

Fire Protection Products Class 300

ANSI B16.34

650 psi Working Steam Pressure @ 500F

750 psi @ 100F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361
Threaded Ends

High Temp. Powder Coating for Corrosion Resistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78,7AY, 7T, 7N

Laundry & Dry Cleaning Products
Electrical Apparatus Valves
Industrial Valves

Custom Cast and Machined
Capabilities

Certifications

The United Brass quick opening boiler blow down valve has been designed for the rugged service of boiler
treatment and scale. The cast steel knife gate valve conforms to Class 300 of ANSI B16.34 and features a

stainless steel seat and disc hardened to Rockwell 60. ASME Boiler and Pressure Vessel Code Sections 1
PG-42.1.122 and Power Piping Code AS

Price Lists

SEIES resentatives

Export Inquiries

United Brass Works

Keystone Foundry Division Request Information | Compare Kems Results Per Page :

Results 1 -4 of 4 1
Item # Size A B C D E Weight
O Model 425 - 1" 1lin 5.32in 5.32in 10.00in 60° 3.80in 14.00 Ib

@Model 425 -1 1/4" 1-1/4in 5.32in 5.32in 10.00in 60° 3.80in 14.00 Ib
[0 Model 425 -1 1/2" 11/2in 8.20in 8.20in 1250in 60° 4.40in 36.00 Ib

O Model425-2" > 2in  1050in 1050in 18.00in 60° 4.80in 46.00 Ib
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Model 525 Slow Opening Blow Off Valve

Boiler Trim Valves Check up to five results to perform an action.

Fire Protection Products Class 300

ANSI B 16.34

650 psi Working Steam Pressure @ 500 ° F

750 psi @ 100 ° F

100% Pressure Tested

Maximum Boiler Blow-Off Pressure 490 psi per Sec. 1 Table A-361
Threaded Ends

High Temp. Powder Coating for Corrosion Reistance

CRN OCO7135.2, 24, 25, 26

CRN OEO2171.7, 79, 70, 78, 7TAY, 7T, 7N

Laundry & Dry Cleaning Products
Electrical Apparatus Valves
Industrial Valves

Custom Cast and Machined
Capabilities

Certifications

The United Brass slow opening boiler blow off valve has been designed for the rugged service of
boiler treatment and scale. The cast steel knife gate valve conforms to Class 300 of ANSI
B16.34 and features a stainless steel seat and disc hardened to Rockwell 60. ASME Boiler and
Pressure Vessel Code Sections 1 PG-42.1.122 and Power Piping Code ASME B 31.1 Table
126.1 reference steel valves to ANSI B16.34. The sliding disc provides a cleaning action that
keeps the seating area clear of scale and debris.

Price Lists

SEIES resentatives

Export Inquiries

United Brass Works

Keystone Foundry Division

Request Information Results Per Page :

Results 1 -4 of 4 1
Ship Valve Pressure End N Canadian
Leam = Weight Type Class nnection &pplication Registration
O Aade b2y - slow Opeviwg Blow: 26.0 Ib Gate 300 WSP Threaded Water/Steam Yes
Off Valve
M Lot M 5 o Ly 13 e 6.0 Ib Gate 300 WSP Threaded Water/Steam Yes
O WMM‘B‘H Valve 40.0 Ib Gate 300 WSP Threaded Water/Steam Yes
Model 525 2" Slow Operirg Blow 68.0 Ib Gate 300 WSP Threaded Water/Steam Yes
Off Valve
Results 1 -4 of 4 1
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