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1.0 Introduction

WSP Engineering of New York, P.C., (formerly ESC Engineering of New York) on
behalf of Federal-Mogul Corporation, has prepared this operation, maintenance, and monitoring
(OM&M) plan for the vapor mitigation system previously installed in the onsite office building
and the existing (and potential future) offsite vapor mitigation systems installed in the vicinity of
the former Huck manufacturing facility in Kingston, New York. This OM&M plan was
prepared in accordance with the New York State Department of Health’s (NYSDOH’s)
Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated October 2006, and
Environmental Strategies Consulting’s Revised Work Plan for Addressing Offsite Indoor Air
Quality, dated November 28, 2005. The proposed OM&M activities outlined in this document
are designed to ensure that each mitigation system continues to operate effectively.

The remainder of this plan consists of three sections. Section 2 provides a brief
description of the mitigation systems installed in the vicinity of the former Huck facility and the
proposed maintenance and monitoring activities. Section 3 presents the schedule and reporting

of OM&M activities. Section 4 lists the project contacts.
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2.0 Vapor Mitigation Systems

This section provides a general description of the vapor mitigation systems installed (or
to be installed) in the vicinity of the former Huck manufacturing facility. This is followed by a
discussion of the proposed system maintenance and monitoring activities. A description of the
vapor mitigation system installed in the onsite office building in March 2004, including as-built
drawings, is provided in the Interim Remedial Measures Summary Report, dated August 6, 2004,
which is presented in Appendix C. A description of the routine operation and maintenance
activities performed on the onsite soil vapor extraction (SVE) system is presented in Section 3.1

of this report and Appendix F of the summary report (Appendix C).

2.1 Description of Vapor Mitigation Systems

As of May 2008, WSP Engineering has installed vapor mitigation systems in nine
buildings adjacent to the former Huck facility. The mitigated structures consist of single-family
residences and commercial buildings that were constructed in the late 1800s and early 1900s and
have foundations constructed primarily of brick and fieldstone. Schematic drawings for each
system are presented in Appendix A; however, to maintain confidentiality, the systems are
identified only by the corresponding property identification number. The owner names and
addresses associated with each property identification number have been provided to the New
York State Department of Environmental Conservation (NYSDEC) and NYSDOH under
separate cover. All mitigation systems were designed and installed in accordance with
NYSDOH (2006) guidance and the ASTM Standard Practice for Installing Radon Mitigation
Systems in Existing Low-rise Residential Buildings (ASTM E-2121), dated February 10, 2003.
In addition, all systems were installed by a contractor certified by the National Environmental
Health Association’s National Radon Proficiency Program. The mitigation system installed at
each property depended on the type of building foundation (i.e., slab-on-grade, basement only, or
basement with crawl space), the presence and condition of a concrete floor slab, and the results

of subslab communication testing.
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The process for installing the SSD systems varied depending on whether the basement had a
complete or partial slab and whether the slab was competent or in poor condition. For buildings
with a competent slab that covered the entire basement, the initial step was to seal potential
subsurface vapor entry points (e.g., joints, cracks, pipe penetrations through the slab, and
openings where the concrete slab meets the foundation walls) using an elastromeric joint sealant.
In addition, significant cracks or voids in the foundation walls were sealed with expansion foam.
Sealing openings in the floor slab and foundation walls also minimized the potential for the
vacuum induced by the SSD system to short-circuit to the indoor air.

Once the basement floor was sealed, subslab communication testing was performed to
measure the ability of a vacuum field to extend through the material beneath the slab.
Communication testing consisted of drilling an approximately 0.5-inch-diameter hole near the
middle of the basement and applying a vacuum to the opening using a wet/dry shop vacuum.
Next, a series of 3/8-inch diameter holes were drilled through the slab in the corners of the
basement as vacuum monitoring points. A digital manometer was then used to measure the
vacuum at each monitoring location. If insufficient vacuum was measured at a monitoring
location, additional holes were drilled and placed under vacuum until an acceptable vacuum was
measured in each corner of the basement. At the conclusion of the test, each hole was sealed
with elastromeric joint sealant. The results of the communication testing were then used to
determine the appropriate number and location for the SSD vacuum points and to select the
appropriate fan size. In the case of property ID 7, the basement floor consisted of a partial
concrete slab surrounded by a surface of loosely fitted bricks and pieces of slate. Therefore,
WSP Engineering installed a Sonoshield® polypropylene drain board over the existing floor and
covered it with a new concrete floor. The drain board is a high-strength, woven monofilament
filter fabric attached to the back of a polymeric core that is designed to provide drainage under
concrete slabs. Due to the high permeability of the drain board, a vacuum field can usually be
induced over the entire footprint of the slab using a single suction point. Therefore,
communication testing was not performed before the system was installed.

The SSD systems were designed to create a negative pressure differential below the
concrete slab, which reverses the pressure gradient and prevents the intrusion of vapors from the
subsurface into indoor air. To accomplish this objective, the SSD systems consisted of one or more

vacuum points that were installed through the floor slab and into the underlying soil or drain board.
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At each suction point location, an approximately 5-inch-diameter opening was created through the
slab and a cavity was excavated below the slab to enhance the propagation of the vacuum field. A
vertical, 4-inch-diameter polyvinyl chloride (PVC) pipe was then installed in the opening and
sealed to the surrounding concrete slab using an elastromeric joint sealant. The vertical pipes were
connected to an inline fan on the exterior of the building, via PVC piping, which draws vapors
from the soil below the slab and exhausts them to the atmosphere through a stack on the outside of
the building. The exhaust stacks were constructed in accordance with the applicable guidelines
(i.e., exhaust at least 12 inches above the surface of the roof, in a location at least 10 feet away from
any window or other opening into the conditioned spaces of the building that is less than 2 feet
below the exhaust point, and 10 feet from any adjoining or adjacent buildings). Liquid-filled
manometers were installed on the vertical PVC riser(s) to measure the pressure differential, or
vacuum. If two or more suction points were used, inline valves are installed to control the air flow
from each suction location. A summary of the vapor mitigation fans used at each property is
provided in Table 1.

Once the system was turned on, post-installation communication testing was conducted
on SSD systems to demonstrate that a vacuum was being induced beneath the entire slab.
Similar to the pre-installation testing, the test was conducted by re-opening the 3/8-inch-diameter
holes drilled through the slab in each corner of the basement and measuring the vacuum using a
digital manometer. After completing the test, each hole was resealed with elastromeric joint
sealant.

On completing the installation of an SSD system, WSP Engineering’s field personnel
explained to the homeowner how to read the system manometers and instructed them to
periodically check the manometers for proper operation. Homeowners were also shown the signs
on the SSD system piping that contained contact information for the general contractor that
installed the system. Homeowners were instructed to contact WSP Engineering or the general
contractor if they noticed a problem with their SSD system (e.g., abnormal fan noise, manometer
shows no vacuum), or if a component of the SSD system became damaged.

Crawl spaces were addressed by installing a sub-membrane depressurization (SMD)
system. The installation of a SMD involved placing a 45-mil-thick synthetic ethylene propylene
diene monomer (EPDM) liner on the ground in the crawl space to impede the flow of soil vapor

into the home. The sheets of liner were sealed at the seams with at least a 12-inch overlap, and
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Crawl spaces were addressed by installing a sub-membrane depressurization (SMD)
system. The installation of a SMD involved placing a 45-mil-thick synthetic ethylene propylene
diene monomer (EPDM) liner on the ground in the crawl space to impede the flow of soil vapor
into the home. The sheets of liner were sealed at the seams with at least a 12-inch overlap, and
were sealed around the perimeter of any interior piers and around the foundation walls. A vacuum
point consisting of a 2-inch or 4-inch-diameter PVC pipe was installed through the EPDM liner to
draw vapors from beneath the membrane and discharge them to the atmosphere using an in-line
fan. This resulted in a lower pressure beneath the membrane relative to the air pressure in the crawl
space, which prevented the infiltration of subsurface vapors into the home. Homes requiring a
SMD system for crawl spaces also had a SSD system to address the basement. Therefore, a
common fan, conveyance piping, and discharge stack was used to operate both systems. SMDs
were checked for leaks at the membrane seams, edge seals, and at locations where the membrane

was sealed around obstructions (e.g., piers) once the installation was complete.

2.2 System Maintenance and Monitoring

Each vapor mitigation system will be inspected annually, and maintenance will be
performed, as appropriate, to ensure the system is operating satisfactorily. During each visit, the
following routine maintenance and monitoring activities will be conducted:

. A visual inspection of the entire system will be conducted including the fan,
piping, warning device (liquid-filled manometers), labeling on the system, and
any membranes installed as a soil vapor retarder. The fan will be inspected to
ensure proper operation and continued effectiveness at providing the appropriate
vacuum. Manufacturer’s specifications will be referenced to determine if, and
when, replacement parts and/or system adjustments are required. Observations
will be recorded on the log sheet presented as Table 2.

. Any leaks identified will be repaired. This will include, at a minimum, inspecting
all sealed joints and cracks on the concrete floor, foundation walls, vacuum
points, and soil vapor retarder membrane (where it is attached to the walls and
around foundation piers). Smoke tests will be performed, as necessary, to verify

there are no leaks.
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. The mitigation system (e.g., piping, valves, soil vapor retarder membrane, fan)
becomes damaged.
. The building undergoes renovations that may reduce the effectiveness of the

mitigation system.

The required non-routine maintenance activities will be determined and conducted after an
evaluation is completed. As discussed in Section 3, all non-routine maintenance will be
documented and reported to the NYSDEC and NYSDOH within 24 hours.
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3.0 Operation and Maintenance Schedule and Reporting

Routine inspections and maintenance on the vapor mitigation systems will be conducted
annually. During each visit, a log sheet (Table 2) will be completed. Any system components
requiring repair work will be identified during this inspection and addressed as soon as possible
based on contractor availability.

All OM&M activities and annual inspection results will be documented and reported to
the NYSDEC and NYSDOH in the bi-monthly progress reports. All non-routine maintenance
will be documented and reported to the NYSDEC and NYSDOH within 24 hours.
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4.0 Project Contact List

The following is a list of key contacts related to the OM&M plan. Should there be any
problems related to the mitigation systems installed in the homes within the study area, one of

the following personnel will be contacted.

Site Engineer: Todd Musterait, P.E.
716-662-6876
Project Manager: Brian Silfer
315-655-3900
Federal-Mogul Corporation Contact: Mark Bauer 248-354-8912
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Table 1

Summary of Mitigation Fan Information
Former Huck Manufacturing Facility
Kingston, New York

Property ID Fan Manufactuer Fan Model No. of Fans
1 Fantech HP220 1
2 Fantech HP220 1
3 Fantech HP220 1
7 Fantech HP220 1
10 Fantech HP220 1
15 RadonAway GP501 1
16 Fantech HP220 1
17 RadonAway HS3000 4
20 RadonAway GP501 1

WSP Engineering of New York, P.C.
K:\FedMogul\Kingston\2008 O&M & VI Mitigation\Table 1 - Fan Information.xIs lofl



Property:

Table 2

Checklist
Vapor Intrusion Mitigation System
Federal-Mogul Corporation
Kingston, NY

Inspector (print):

Date:

Inspector (sign):

Arrival Time:

Weather Conditions:

Departure Time:

Reason for Visit:

Piping

Manometer(s)

Concrete Floor

Sump(s)

Drainger(s)

EPDM Liner

Exhaust Stack

Fan

Other

Description of Maintenance Needed:

Mitigation System Inspection Observations

Manometer Reading(s)

Location Reading (Inches of H,0)

Manometer 1

Manometer 2

Manometer 3

Manometer 4

Manometer 5

System Maintenance

Date Maintenance Completed:




Appendix A — Vapor Mitigation System As-Built Drawings
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Installation Instructions for

Radon Fans Model HP/FR

READ & SAVE THESE INSTRUCTIONS!

WWarnings

DO NOT CONNECT POWER SUPPLY UNTIL FAN IS COMPLETELY INSTALLED, MAKE SURE ELECTRICAL SERVICE TO THE FAN IS
LOCKED IN “OFF: POSITION.

1. Suitable for use with solid-state speed control.

2. This unit has rotating parts and safety precautions should be exercised during installation, operation and maintenance.
3. CAUTION: “For General Ventilation Use Only. Do Not Use To Exhaust Hazardous Or Explosives Materials and Vapors.”
4. \WARNING: TO REDUCE THE RISK OF FIRE, ELECTRIC SHOCK, OR INJURY TO PERSONS-OBSERVE THE FOLLOWING:

a. Use this unit only in the manner intended by the manufacturer. If you have questions, contact the factory.

b. Before servicing or cleaning unit, switch power off at service panel and lock the service disconnecting means to prevent power from being
switched on accidentally. \When the service disconnecting means cannot be locked, securely fasten a prominent warning device, such as a
tag, to the service panel.

c. Installation work and electrical wiring must be done by qualified person(s) in accordance with all applicable codes and standards, including fire-
rated construction.

d. The combustion airflow needed for safe operation of fuel burning equipment may be affected by this unit's operation. Follow the heating equip-
ment manufacturer’s guidelines and safety standards such as those published by the National Fire Protection Association (NFPA), the
American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) and the local code authorities.

e. When cutting or drilling into wall or ceiling, do not damage electrical wires or other hidden utilities.

f. Ducted fans must always be vented to the outdoors.

g. If this unit is to be installed over a tub or shower, it must be marked as appropriate for the application.

h. NEVER place a switch where it can be reached from a tub or shower.

5. WARNING! Check voltage at the fan to see if it corresponds to the motor nameplate.

GUARDS MUST BE INSTALLED WHEN FAN IS WITHIN REACH OF PERSONNEL OR WITHIN SEVEN (7) FEET OF WORK-
ING LEVEL OR WHEN DEEMED ADVISABLE FOR SAFETY.

Wiring Diagram

N (White)

L (Black) "so';fg;z

Capacitor



Five (5) Year Warranty

This warranty supersedes all prior warranties

Installation that will result in condensate forming in the outlet ducting should have a condensate bypass installed to route the condensate outside of the fan
housing. Conditions that are likely to produce condensate include but are not limited to: outdoor installations in cold climates, long lengths of outlet duc-
tion, high moisture content in soil and thin wall or aluminum outlet ducting. Failure to install a proper condensate bypass may void any warranty claims.

DURING ENTIRE WARRANTY PERIOD:

FANTECH will repair or replace any part which has a factory defect in

workmanship or material. Product may need to be returned to the fan-
tech factory, together with a copy of the bill of sale and identified with
RMA number.

FOR FACTORY RETURN YOU MUST:

e Have a Return Materials Authorization (RMA) number. This may be
obtained by calling FANTECH either in the USA at 1.800.747.1762
or in CANADA at 1.800.565.3548. Please have bill of sale available.

e The RMA number must be clearly written on the outside of the
carton, or the carton will be refused.

e All parts and/or product will be repaired/replaced and shipped back
to buyer; no credit will be issued.

OR

The Distributor may place an order for the warranty part and/or

product and is invoiced. The Distributor will receive a credit equal

to the invoice only after product is returned prepaid and verified

to be defective.

FANTECH WARRANTY TERMS DO NOT PROVIDE FOR REPLACEMENT
WITHOUT CHARGE PRIOR TO INSPECTION FOR A DEFECT. REPLACE-
MENTS ISSUED IN ADVANCE OF DEFECT INSPECTION ARE
INVOICED, AND CREDIT IS PENDING INSPECTION OF RETURNED
MATERIAL. DEFECTIVE MATERIAL RETURNED BY END USERS
SHOULD NOT BE REPLACED BY THE DISTRIBUTOR WITHOUT
CHARGE TO THE END USER, AS CREDIT TO DISTRIBUTOR'S
ACCOUNT WILL BE PENDING INSPECTION AND VERIFICATION OF
ACTUAL DEFECT BY FANTECH.

Canada
90 Kanalflakt \Way,
Bouctouche, NB E4S 3M5

United States

1712 Northgate Blvd.,

Sarasota, FL. 34234

Phone: 800.747.1762; 941.309.6000
Fax: 800.487.9915; 941.309.6099

www.fantech.net; info@fantech.net

Phone: 800.565.3548; 506.743.9500
Fax: 877.747.8116; 506.743.9600

www.fantech.ca; info@fantech.ca

THE FOLLOWING WARRANTIES DO NOT APPLY:

e Damages from shipping, either concealed or visible. Claim must be
filed with freight company.

e Damages resulting from improper wiring or installation.

e Damages or failure caused by acts of God, or resulting from
improper consumer procedures, such as:

1. Improper maintenance
2. Misuse, abuse, abnormal use, or accident, and
3. Incorrect electrical voltage or current.

e Removal or any alteration made on the FANTECH label control num-
ber or date of manufacture.

e Any other warranty, expressed, implied or written, and to any con-
sequential or incidental damages, loss or property, revenues, or
profit, or costs of removal, installation or reinstallation, for any
breach of warranty.

WARRANTY VALIDATION

e The user must keep a copy of the hill of sale to verify purchase date.

e These warranties give you specific legal rights, and are subject to
an applicable consumer protection legislation. You may have addi-
tional rights which vary from state to state.

Fantech, reserves the right to modify, at any time and without
notice, any or all of its products’ features, designs, components and
specifications to maintain their technological leadership position.

Article #: 301077
[tem #: 401443
Rev Date: 010307



HP Series Fans are Specially
Designed with Higher Pressure
Capabilities for Radon Mitigation
Applications

Fantech has developed the HP Series fans specifically to suit
the higher pressure capability requirements needed in Radon
Mitigation applications. Most Radon Mitigators who previously
used the Fantech FR Series fans have switched to the new HP
Series.

Performance Data

|HP 2133| 115 | 14-20 |o. 17|134| 68 | 19 | - - |o.84t
|HP 2190| 115 | 60-85 |[0.78(163|126 | 104 | 81 | 58 | 35 | | |1.93t
|HP 175 | 115 | 44-65 |0.57|151 /112 91 | 70 | 40 |12 | - | - |1.66%
|HP 190 | 115 | 60-85 [0.78(157|123 (106 | 89 | 67 |45 | 18 | 1 [2.01t
|HP 220 | 115 | 85-152 |1.30(344 | 260 |226 |193 | 166 |137 | 102 | 58 [2.461

CFM @

HP installation instructions in PDF (191 kb)

If you do not have Adobe Acrobat Reader, click here.

HP FEATURES INCLUDE

Improved UV resistant housings approved for commercial applications.

UL Approved for Wet Locations (Outdoors)

Sealed housings and wiring boxes to prevent Radon leakage or water penetration

Energy efficient permanent split capacitor motors

External wiring box

Full Five Year Factory Warranty HP Series Fans are specially designed with higher pressure capabilities

for Radon Mitigation applications
rrwE
W W W

-
- -

Performance Curves
Fantech provides you with independently tested performance specifications.

The performance curves shown in this brochure are representative of the actual test results recorded at Texas
Engineering Experiment Station/Energy Systems Lab, a recognized testing authority for HVI. Testing was done in
accordance with AMCA Standard 210-85 and HVI 916 Test Procedures. Performance graphs show air flow vs.
static pressure.

Use of HP Series fans in low resistance applications such as bathroom venting will result in elevated sound levels.
We suggest FR Series or other Fantech fans for such applications.


http://www.fantech.net/hp_i.pdf
http://www.adobe.com/prodindex/acrobat/readstep.html

NOTE: Installations that will result in condensate forming in the outlet ducting should have a
condensate bypass installed to route the condensate outside of the fan housing.

Conditions that are likely to produce condensate include but are not limited to: outdoor installations in
cold climates, long lengths of outlet ducting, high moisture content in soil and thin wall or aluminum
outlet ducting. Failure to install a proper condensate bypass may void any warranty claims.

HP220 Radon Mitigation Fan
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Tested with 6" ID duct and standard couplings.

HP 220 — Excellent choice for systems with elevated radon levels, poor communication, multiple suction points
and large subslab footprint. Replaces FR 175.

Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #156-64, Pipeconx PCX 56-64 or equivalent.
For 3” PVC pipe use Indiana Seals #156-63, Pipeconx PCX 56-63 or equivalent.
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Radon Away.

RadonAway Ward Hill, MA IN014 Rev E

XP/GP/XR Series Fan Installation Instructions

Please Read And Save These Instructions.
DO NOT CONNECT POWER SUPPLY UNTIL FAN IS COMPLETELY

INSTALLED. MAKE SURE ELECTRICAL SERVICE TO FAN IS LOCKED IN

1.

"OFF" POSITION. DISCONNECT POWER BEFORE SERVICING FAN.

WARNING! Do not use fan in hazardous environments where fan electrical system
could provide ignition to combustible of flammable materials.

WARNING! Do not use fan to pump explosive or corrosive gases.

WARNING! Check voltage at the fan to insure it corresponds with nameplate.

. WARNING! Normal operation of this device may affect the combustion airflow needed

for safe operation of fuel burning equipment. Check for possible backdraft conditions on all
combustion devices after installation.

NOTICE! There are no user serviceable parts located inside the fan unit.
Do NOT attempt to open. Return unit to the factory for service.

. All wiring must be in accordance with local and national electrical codes.

DynaVac GFP/XP/XR/RF Series Fan Wiring Diagram

120 VAC Black TN B

Common g White / Motor Capacitor

Ground o Green \ |
Brn/Wht

Page 1 of 8 INO14 Rev E



> INSTALLATION INSTRUCTION INO14 Rev E
g g DynaVac - XP/XR Series DynaVac - GP Series
Q WuyA XP101  p/n 23008-1,-2 GP201 p/n23007-1

XP151  p/n 23010-1,-2 GP301 p/n 23006-1,-2
XP201  p/n23011-1,-2 GP401 p/n 23009-1
XR161 p/n23018-1,-2 GP501 p/n 23005-1,-2

XR261 p/n 23019-1,-2

1.0 SYSTEM DESIGN CONSIDERATIONS
1.1 INTRODUCTION

The DynaVac GP/XP/XR Series Radon Fans are intended for use by trained, professional Radon
mitigators. The purpose of this instruction is to provide additional guidance for the most
effective use of a DynaVac Fan. This instruction should be considered as a supplement to EPA
standard practices, state and local building codes and state regulations. In the event of a
conflict, those codes, practices and regulations take precedence over this instruction.

1.2 ENVIRONMENTALS

The GP/XP/XR Series Fans are designed to perform year-round in all but the harshest climates
without additional concern for temperature or weather. For installations in an area of severe
cold weather, please contact RadonAway for assistance. When not in operation, the fan should
be stored in an area where the temperature is never less than 32 degrees F. or more than 100
degrees F.

1.3 ACOUSTICS

The GP/XP/XR Series Fan, when installed ]I;)roperly, operates with little or no noticeable noise to
the building occupants. The velocity of the outgoing air should be considered in the overall
system design. In some cases the "rushing" sound of the outlet air may be disturbing. In these
instances, the use of a RadonAway Exhaust Mulffler is recommended.

1.4 GROUND WATER

In the event that a temporary high water table results in water at or above slab level, water may
be drawn into the riser pipes thus blocking air flow to the GP/XP/XR Series Fan. The lack of
cooling air may result in the fan cycling on and off as the internal temperature rises above the
thermal cutoff and falls upon shutoff. Should this condition arise, it is recommended that the
fan be turned off until the water recedes allowing for return to normal operation.

1.5 SLAB COVERAGE

The GP/XP/XR Series Fan can provide coverage up to 2000+ sq. ft. per slab penetration. This
will primarily depend on the sub-slab material in any particular installation. In general, the
tighter the material, the smaller the area covered per penetration. Appropriate selection of the
GP/XP/XR Series Fan best suited for the sub-slab material can improve the slab coverage. The
GP & XP series have a wide range of models to choose from to cover a wide range of subslab
material. The higher static suction fans are generally used for tighter subslab materials. The XR
Series is specifically designed for high flow applications such as stone/gravel and drain tile.
Additional suction points can be added as required. It is recommended that a small pit (5 to 10
gallons in size) be created below the slab at each suction hole.

Page 2 of 8 INO14 Rev E



1.6 CONDENSATION & DRAINAGE

Condensation is formed in the piping of a mitigation system when the air in the piping is chilled
below its dew point. This can occur at points where the system piping goes through unheated
fipace such as an attic, garage or outside. The system design must provide a means for water to

rain back to a slab hole to remove the condensation. The GP/XP/XR Series Fan MUST be
mounted vertically plumb and level, with the outlet pointing up for proper drainage through
the fan. Avoid mounting the fan in any orientation that will allow water to accumulate inside
the fan housing. The GP/XP/XR Series Fans are NOT suitable for underground burial.

For GP/XP/XR Series Fan piping, the following table provides the minimum recommended
pipe diameter and pitch under several system conditions.

Pipe Minimum Rise per Foot of Run*
Dia. @25CFM ~ @50CFM @100 CEM
4” 1/8” 1/4” 3/8”
3 1/4n 3/8" 1 1/2u

*Typical GP/XP/XR Series Fan operational flow rate is 25 - 90 CFM.

(For more precision, determine flow rate by using
the chart in the addendum.)

Under some circumstances in an outdoor
installation a condensate bypass should be
installed in the outlet ducting as shown. This may
be particularly true in cold climate installations
which require long lengths of outlet ducting or
where the outlet ducting is likely to produce large
amounts of condensation because of high soil
moisture or outlet duct material. Schedule 20
pi]ping and other thin-walled plastic ducting and
Aluminum downspout will normally produce
much more condensation than Scﬁec}l)ule 40

piping.

The bypass is constructed with a 45 degree Wzle
fitting at the bottom of the outlet stack. The
bottom of the Wye is capped and fitted with a
tube that connects to the inlet piping or other
drain. The condensation produced in the outlet
stack is collected in the Wye fitting and drained
through the bypass tube. The bypass tubing may
be insulated to prevent freezing.

1.7 "SYSTEM ON" INDICATOR

A properly designed system should incorporate a
"System On" Indicator for affirmation of system
operation. A manometer, such as a U-Tube, or a
vacuum alarm is recommended for this purpose.

Page 3 of 8
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1.8 ELECTRICAL WIRING

The GP/XP/XR Series Fans operate on standard 120V 60 Hz. AC. All wiring must be performed in
accordance with the National Electrical Code and state and local building codes. All electrical work
should be performed by a qualified electrician. Outdoor installations require the use of a U.L. listed
watertight conduit.

1.9 SPEED CONTROLS

The GP/XP/XR Series Fans are rated for use with electronic speed controls jhowever, they are
generally not recommended.

2.0 INSTALLATION

The GP/XP/XR Series Fan can be mounted indoors or outdoors. (It is suggested that EPA
recommendations be followed in choosing the fan location.) The GP/XP/XR Series Fan may be
mounted directly on the system piping or fastened to a supporting structure by means of optional
mounting bracket.

Typical GP/XP/XR Outdoor Installation

Basement

Page 4 of 8 INO14 Rev E



2.1 MOUNTING

Mount the GP/XP/XR Series Fan vertically with
outlet up. Insure the unit is plumb and level.
When mounting directly on the system piping

assure that the fan does not contact any building I
surface to avoid vibration noise. At
1 C
2.2 MOUNTING BRACKET (optional)
The GP/XP/XR Series fan may be optionally
secured with the integral mounting bracket on the A J
GP Series fan or with RadonAway P/N 25007-2 ||
mounting bracket for an XP/XR Series fan. Foam B
or rubber grommets may also be used between the
bracket and mounting surface for vibration
isolation. Closet
2.3 SYSTEM PIPING
Complete piping run, using flexible couplings as
means of disconnect for servicing the unit and
vibration isolation. B
2.4 ELECTRICAL CONNECTION [ |
Connect wiring with wire nuts provided, Basement
observing proper connections:
Fan Wire Connection

Green Ground

Black AC Hot

White AC Common

2.5 VENT MUFFLER (optional)
Install the muffler assembly in the selected location in the outlet ducting. Solvent weld all
connections. The muffler is normally installed at the end of the vent pipe.
2.6 OPERATION CHECKS
Verify all connections are tight and leak-free.
Insure the GP/XP/XR Series Fan and all ducting is secure and vibration-free.
Verify system vacuum pressure with manometer. Insure vacuum pressure is less than
maximum recommended operating pressure
(Based on sea-level operation, at higher altitudes reduce by about 4% per 1000 Feet.)
(Further reduce Maximum Operating Pressure by 10% for High Temperature environments)

See Product Specifications. If this is exceeded, increase the number of suction points.

Verify Radon levels by testing to EPA protocol.
Page 5 of 8 INO14 Rev E



XP/XR SERIES PRODUCT SPECIFICATIONS

The following chart shows fan performance for the XP & XR Series Fan:

Typical CFM Vs Static Suction "WC

0" 25" ok 75" 1.0" 1.25" 1.5" 1.75" 2.0"
XP101 125 118 90 56 5 - - - -
XP151 180 162 140 117 78 46 10 - -
XP201 150 130 110 93 74 57 38 20 -
XR161 215 175 145 105 75 45 15 - -
XR261 250 215 185 150 115 80 50 20 -
Maximum Recommended Operating Pressure*
XP101 09" W.C. (Sea Level Operation)**
XP151 1.3" W.C. (Sea Level Operation)**
XP201 1.7" W.C. (Sea Level Operation)**
XR161 1.3" W.C. (Sea Level Operation)**
XR261 1.6" W.C. (Sea Level Operation)**
*Reduce by 10% for High Temperature Operation
**Reduce by 4% per 1000 feet of altitude
Power Consumption @ 120 VAC

XP101 40 - 49 watts

XP151 45 - 60 watts

X201 45 - 66 watts

XR161 48 - 75 watts

XR261 65 -105 watts

XP Series Inlet/Outlet: 4.5" OD (4.0" PVC Sched 40 size compatible)
XR Series Inlet/Outlet: 5.875" OD

Mounting: Mount on the duct pipe or with optional mounting bracket.
Recommended ducting: 3" or 4" Schedule 20/40 PVC Pipe

Storage temperature range: 32 - 100 degrees F.

Normal operating temperature range: -20 - 120 degrees F.

Maximum inlet air temperature: 80 degrees F.

Size: 9.5H" x 8.5" Dia. Weight: 61bs. (XR261 -7 Ibs)
Continuous Duty Thermally protected
Class B Insulation 3000 RPM

Residential Use Only

Page 6 of 8
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Rated for Indoor or Outdoor use
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GP SERIES PRODUCT SPECIFICATIONS

The following chart shows fan performance for the GPx01 Series Fan:

Typical CFM Vs Static Suction "WC

1.0" 1.5" 2.0" 2.5" 3.0" 3.5" 4.0"
GP501 95 87 80 70 57 30 5
GP401 93 82 60 38 12 - -
GP301 92 77 45 10 - - -
GP201 82 58 5 - - - -

Maximum Recommended Operating Pressure*

GP501 3.8"W.C. (Sea Level Operation)**
GP401 3.0" W.C. (Sea Level Operation)**
GP301 24"W.C. (Sea Level Operation)**
GP201 1.8" W.C. (Sea Level Operation)**

*Reduce by 10% for High Temperature Operation
**Reduce by 4% per 1000 feet of altitude

Power Consumption @ 120 VAC

GP501 70 - 140 watts
GP401 60 - 110 watts
GP301 55 - 90 watts
GP201 40 - 60 watts

Inlet/Outlet: 3.5" OD (3.0" PVC Sched 40 size compatible)
Mounting: Fan may be mounted on the duct pipe or with integral flanges.
Weight: 12 Ibs.

Size: 13H" x 12.5" x 12.5"

Recommended ducting: 3” or 4" Schedule 20/40 PVC Pipe
Storage temperature range: 32 - 100 degrees F.

Normal operating temperature range: -20 - 120 degrees F.
Maximum inlet air temperature: 80 degrees F.
Continuous Duty

Class B Insulation

3000 RPM

Thermally protected

Rated for Indoor or Outdoor Use

GP301C/ GP501C Rated for Commercial Use

Tested to
LISTED @ UL
Electric Fan Std. 507
®

77728
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IMPORTANT INSTRUCTIONS TO INSTALLER

Inspect the GPx01/XP/XR Series Fan for shipping damage within 15 days of receipt. Notify RadonAway of any damages
immediately. Radonaway is not responsible for damages incurred during shipping. However, for your benefit,
Radonaway does insure shipments.

There are no user serviceable parts inside the fan. Do not attempt to open. Return unit to factory for service.

Install the GPx01/XP/XR Series Fan in accordance with all EPA standard practices, and state and local building codes
and state regulations.

WARRANTY

Subject to any applicable consumer protection legislation, RadonAway warrants that the GPX01/XP/XR/RP Series Fan (the “Fan”) will be free from
defects in materials and workmanship for a period of 90 days from the date of purchase (the “Warranty Term”).

RadonAway will replace any Fan which fails due to defects in materials or workmanship. The Fan must be returned (at Owner’s cost) to the
RadonAway factory. Any Fan returned to the factory will be discarded unless the Owner provides specific instructions along with the Fan when it is
returned regardless of whether or not the Fan is actually replaced under this warranty. Proof of purchase must be supplied upon request for
service under this Warranty.

This Warranty is contingent on installation of the Fan in accordance with the instructions provided. This Warranty does not apply where any
repairs or alterations have been made or attempted by others, or if the unit has been abused or misused. Warranty does not cover damage in
shipment unless the damage is due to the negligence of RadonAway.

5 YEAR EXTENDED WARRANTY WITH PROFESSIONAL INSTALLATION.

RadonAway will extend the Warranty Term of the fan to 5 years from date of manufacture if the Fan is installed in a professionally designed and
professionally installed radon system or installed as a replacement fan in a professionally designed and professionally installed radon system.
Proof of purchase and/or proof of professional installation may be required for service under this warranty. Outside the Continental United States
and Canada the extended Warranty Term is limited to one (1) year from the date of manufacture.

RadonAway is not responsible for installation, removal or delivery costs associated with this Warranty.

EXCEPT AS STATED ABOVE, THE GPx01/XP/XR/RP SERIES FANS ARE PROVIDED WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION,
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

IN NO EVENT SHALL RADONAWAY BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES ARISING OUT OF, OR RELATING TO, THE FAN OR THE
PERFORMANCE THEREOF. RADONAWAY’S AGGREGATE LIABILITY HEREUNDER SHALL NOT IN
ANY EVENT EXCEED THE AMOUNT OF THE PURCHASE PRICE OF SAID PRODUCT. THE SOLE AND
EXCLUSIVE REMEDY UNDER THIS WARRANTY SHALL BE THE REPAIR OR REPLACEMENT OF THE
PRODUCT, TO THE EXTENT THE SAME DOES NOT MEET WITH RADONAWAY’S WARRANTY AS
PROVIDED ABOVE.

For service under this Warranty, contact RadonAway for a Return Material Authorization (RMA) number and shipping
information. No returns can be accepted without an RMA. If factory return is required, the customer assumes all shipping
cost to and from factory.

RadonAway

3 Saber Way
Ward Hill, MA 01835
TEL. (978) 521-3703
FAX (978) 521-3964

Record the following information for your records:

Serial No.
Purchase Date
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GP Series
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The following chart shows performance of GP Series fans:

Radon Mitigation Fans

Specially designed for radon mitigation, GP
Series Fans provide a wide range of
performance that makes them ideal for most
subslab radon mitigation systems.

¢ 5-Year Warranty
¢+ Mounts on duct pipe or with integral flange
¢+ 3" diameter ducts for use with 3" or 4" pipe

¢ Electrical box for hard wire or plug in

¢ ETL Listed - for indoor or outdoor use.

<ol

Conforms to
@ ULSTD. 557”@ - -
s Cort o CAN/CSA ™ Dimensions
STD. C22.2 No.113 Model
A B C .
Duct Size
GP series 12.5" 13" 3"

Model Watts l\l/gz;gégrllllllzn Typical CFM vs. Static Pressure WC

"WC 1.0" 1.5" 2.0" 2.5" 3.0" 3.5" 4.0"
GP201 40-60 2.0 82 58 5 = = - -
GP301 55-90 2.6 92 77 45 10 - - -
GP401 60-110 3.4 93 82 60 40 15 - -
GP501 70-140 4.2 95 87 80 70 57 30 10

Choice of model is dependent on certain building characteristics including sub-slab materials and should be made by a radon professional.

FOR FURTHER INFORMATION CONTACT:

0902
P/N 02002
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RadonAway

RadonAway Ward Hill, MA.
HS Series Fan Installation Instructions

Please Read and Save These Instructions.

DO NOT CONNECT POWER SUPPLY UNTIL FAN IS COMPLETELY
INSTALLED. MAKE SURE ELECTRICAL SERVICE TO FAN IS
LOCKED IN "OFF" POSITION. DISCONNECT POWER BEFORE
SERVICING FAN.

1. WARNING! Do not use fan in hazardous environments where fan electrical
system could provide ignition to combustible or flammable materials.

2. WARNING! Do not use fan to pump explosive or corrosive gases.
3. WARNING!  Check voltage at the fan to insure it corresponds with nameplate.

4. WARNING!  Normal operation of this device may affect the combustion airflow
needed for safe operation of fuel burning equipment. Check for possible backdraft
conditions on all combustion devices after installation.

5. NOTICE! There are no user serviceable parts located inside the fan unit.
Do NOT attempt to open. Return unit to the factory for service.

6. All wiring must be in accordance with local and national electrical codes.

7. WARNING! In the event that the fan is immersed in water, return unit to factory for
service before operating.

8. WARNING! Do not twist or torque fan inlet or outlet piping as Leakage may result.
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INSTALLATION INSTRUCTIONS (Rev D)

for DynaVac High Suction Series
HS2000 p/n 23004-1
HS3000 p/n 23004-2
HS5000 p/n 23004-3

1.0 SYSTEM DESIGN CONSIDERATIONS
1.1 INTRODUCTION

The DynaVac is intended for use by trained, professional Radon mitigators.
The purpose of this instruction is to provide additional guidance for the
most effective use of the DynaVac. This instruction should be considered as
a supplement to EPA standard practices, state and local building codes and
state regulations. In the event of a conflict, those codes, practices and
regulations take precedence over this instruction.

1.2 ENVIRONMENTALS

The DynaVac is designed to perform year-round in all but the harshest
climates without additional concern for temperature or weather. For
installations in an area of severe cold weather, please contact RadonAway for
assistance. When not in operation, the DynaVac should be stored in an area
where the temperature is never less than 32 degrees F. or more than 100
degrees F. The DynaVac is thermally protected such that it will shut off
when the internal temperature is above 104 degrees F. Thus if the DynaVac is
idle in an area where the ambient temperature exceeds this shut off, it will
not restart until the internal temperature falls below 104 degrees F.

1.3 ACOUSTICS

The DynaVac, when installed properly, operates with little or no noticable
noise to the building occupants. There are, however, some considerations to
be taken into account in the system design and installation. When installing
the DynaVac above sleeping areas, select a location for mounting which is as
far away as possible from those areas. Avoid mounting near doors, fold-down
stairs or other uninsulated structures which may transmit sound. Insure a
solid mounting for the DynaVac to avoid structure-borne vibration or noise.

The velocity of the outgoing air must also be considered in the overall
system design. With small diameter piping, the "rushing" sound of the outlet
air «can be disturbing. The system design should incorporate a means to slow
and quiet the outlet air. The use of the RadonAway Exhaust Muffler, p/n
24001, is strongly recommended.
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1.4 GROUND WATER

Under no circumstances should water be allowed to be drawn into the inlet of
the DynaVac as this may result in damage to the unit. The DynaVac should be
mounted at least 5 feet above the slab penetration to minimize the risk of
filling the DynaVac with water in installations with occasional high water
tables.

In the event that a temporary high water table results in water at or above
slab level, water will be drawn into the riser pipes thus blocking air flow
to the DynaVac. The lack of cooling air will result in the DynaVac cycling
on and off as the internal temperature rises above the thermal cutoff and
falls upon shutoff. Should this condition arise, it is recommended that the
DynaVac be disconnected until the water recedes allowing for return to normal
operation.

1.5 CONDENSATION & DRAINAGE

(WARNING!: Failure to provide adequate drainage for condensation can result
in system failure and damage the DynaVac).

Condensation is formed in the piping of a mitigation system when the air in
the piping is chilled below its dew point. This can occur at points where
the system piping goes through unheated space such as an attic, garage or
outside. The system design must provide a means for water to drain back to a
slab hole to remove the condensation.

The use of small diameter piping in a system increases the speed at which the
air moves. The speed of the air can pull water uphill and at sufficient
velocity it can actually move water vertically up the side walls of the pipe.
This has the potential of creating a problem in the negative pressure (inlet)
side piping. For DynaVac inlet piping, the following table provides the
minimum recommended pipe diameters as well as minimum pitch under several
system condition. Use this chart to size piping for a system.

Pipe Minimum Rise per Foot of Run*
Diam.
@25CFM | @50CFM | @ 100 CFM Rise
4" 1/32" 3/32" 3/8"
3" 1/8" 3/8" 112" Run
*Typical operational flow rates:
HS3000, or HS5000 20 - 40 CEM
HS2000 50 - 90 CFM

All exhaust piping should be 2" PVC.
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1.6 "SYSTEM ON" INDICATOR

A properly designed system should incorporate a "System On" Indicator for
affirmation of system operation. A Magnehelic pressure gauge is recommended
for this purpose. The indicator should be mounted at least 5 feet above the
slab penetration to minimize the risk of filling the gauge with water in
installations with occasional high water tables.

1.7 SLAB COVERAGE

The DynaVac can provide coverage of well over 1000 sg. ft. per slab
penetration. This will, of course, depend on the sub-slab aggregate in any
particular installation and the diagnostic results. In general, sand and
gravel are much looser aggregates than dirt and clay. Additional suction
points can be added as required. It is recommended that a small pit (2 to 10
gallons in size) be created below the slab at each suction hole.

1.8 ELECTRICAL WIRING

The DynaVac plugs into a standard 120V outlet. All wiring must be performed
in accordance with the National Electrical Code and state and local building
codes.

1.8a ELECTRICAL BOX (optional)

The optional Electrical Box (p/n 20003) provides a weathertight box with
switch for outdoor hardwire connection. All wiring must be performed in
accordance with the National Electrical Code and state and local building
codes. All electrical work should be performed by a qualified electrician.
Outdoor installations require the use of a U.L. listed watertight conduit.

1.9 SPEED CONTROLS

Electronic speed controls can NOT be used on HS series units.
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OUTLET (2" )

[ - ‘

~

o/

. MOUNT THIS
; o . END UP
. v,
INLET (3" )
WARRANTY SEAL
DO NOT OPENI CONDENSATE BYPASS

2.0 INSTALLATION
2.1 MOUNTING

Mount the DynaVac to the wall studs, or similar structure, in the selected
location with (4) 1/4™ x 1 1/2" lag screws (not provided). Insure the
DynaVac is both plumb and level.

2.2 DUCTING CONNECTIONS

Make final ducting connection to DynaVac with flexible couplings. Insure all
connections are tight. Do not twist or torque inlet and outlet piping on
DynaVac or leaks may result.

2.3 VENT MUFFLER INSTALLATION

Install the muffler assembly in the selected location in the outlet ducting.
Solvent weld all connections. The muffler is normally installed above the
roofline at the end of the vent pipe.

2.5 OPERATION CHECKS

Make final operation checks by verifying all connections are tight and
leak-free.

Insure the DynaVac and all ducting is secure and vibration-free.

Verify system vacuum pressure with Magnehelic. Insure vacuum pressure
is less than the maximum recommended as shown below:

DynaVac HS2000 14" wC
DynaVac HS3000 21" WC
DynaVac HS5000 40" wWC

(Above are based on sea-level operation, at higher altitudes reduce above by
about 4% per 1000 Feet.)
If these are exceeded, increase number of suction points.

Verify Radon levels by testing to EPA protocol.
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Addendum

PRODUCT SPECIFICATIONS

Typical CFM vs Static Suction WC Power*

Model Maximum (Recommended Operating Range) Waitts @
Static Suction| 0" 10" 15" 20" 25" 35" 115 VAC

HS2000 18" 110 72 40 - - - 150-270
HS3000 27" 40 33 30 23 18 - 105-195
HS5000 50" 53 47 42 38 24 180-320

*Power consumption varies with actual load conditions

Inlet: 3.0" PVC

Outlet: 2.0" PVC

Mounting: Brackets for vertical mount
Weight: Approximately 18 lbs.

Size: Approximately 15"W x 13"H x 8"D

Minimum recommended inlet ducting (greater diameter may always be used ):

HS3000, HS5000 --- 2.0" PVC Pipe

HS2000 --- Main feeder line of 3.0" or greater PVC Pipe
Branch lines (if 3 or more) may be 2.0" PVC Pipe

Outlet ducting: 2.0" PVC

Storage temperature range: 32 - 100 degrees F.

Thermally protected

Locked rotor protection

Internal Condensate Bypass
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IMPORTANT INSTRUCTIONS TO INSTALLER

Inspect the HS Series Fan for shipping damage within 15 days of receipt. Notify
RadonAway of any damages immediately. Radonaway is not responsible for damages
incurred during shipping. However, for your benefit, Radonaway does insure
shipments.

There are no user serviceable parts inside the fan. Do not attempt to open. Return unit
to factory for service.

Install the HS Series Fan in accordance with all EPA standard practices, and state and
local building codes and state regulations.

Subject to any applicable consumer protection legislation, RadonAway warrants that the HS Series Fan (the “Fan”)
will be free from defects in materials and workmanship for a period of one (1) year from the date of manufacture (the
“Warranty Term”). Outside the Continental United States and Canada the Warranty Term is one (1) year from the
date of manufacture.

RadonAway will replace any Fan which fails due to defects in materials or workmanship. The Fan must be returned
(at owner’s cost) to the RadonAway factory. Proof of purchase must be supplied upon request for service under this
Warranty.

This Warranty is contingent on installation of the Fan in accordance with the instructions provided. This Warranty
does not apply where any repairs or alterations have been made or attempted by others, or if the unit has been
abused or misused. Warranty does not include damage in shipment unless the damage is due to the negligence of
RadonAway.

RadonAway is not responsible for installation, removal or delivery costs associated with this Warranty.

EXCEPT AS STATED ABOVE, THE HS SERIES FANS ARE PROVIDED WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, WITHOUT LIMITATION, IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

IN NO EVENT SHALL RADONAWAY BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF, OR RELATING TO, THE FAN
OR THE PERFORMANCE THEREOF. RADONAWAY’S AGGREGATE LIABILITY HEREUNDER
SHALL NOT IN ANY EVENT EXCEED THE AMOUNT OF THE PURCHASE PRICE OF SAID
PRODUCT. THE SOLE AND EXCLUSIVE REMEDY UNDER THIS WARRANTY SHALL BE THE
REPAIR OR REPLACEMENT OF THE PRODUCT, TO THE EXTENT THE SAME DOES NOT MEET
WITH RADONAWAY’S WARRANTY AS PROVIDED ABOVE.

For service under this Warranty, contact RadonAway for a Return Material Authorization (RMA) number and
shipping information. No returns can be accepted without an RMA. If factory return is required, the customer
assumes all shipping cost to and from factory.

RadonAway

3 Saber Way
Ward Hill, MA 01835
TEL. (978) 521-3703
FAX (978) 521-3964

Record the following information for your records:

Serial No.
Purchase Date
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1.0 Introduction

1.1  General
ESC Engineering of New York, P.C. was retained by Federal-Mogul Corporation to
prepare this Interim Remedial Measures (IRM) Summary Report for the recent activities
performed at the Huck manufacturing facility in Kingston, New York (Figure 1). This report is
being submitted to the New York State Department of Environmental Conservation (NYSDEC)
and New York State Department of Health (NYSDOH) to serve as documentation that the IRM
activities were completed in substantial conformance with the requirements identified in the
following documents and approved field changes detailed in this report:
o the February 6, 2002, Voluntary Cleanup Agreement (Index Number: A3-0372-
9807) between Federal-Mogul Corporation and the NYSDEC
o the NYSDEC and NYSDOH-approved IRM Work Plan (ESC Engineering, 2003);
the NYSDEC and NYSDOH approved the IRM Work Plan in a November 26,
2003, letter to ESC Engineering

The IRMs were conducted to address indoor air quality within the main building and
within the attached office building, volatile organic compounds (VOCs) in shallow soils in the
eastern parking lot, and VOCs in onsite and offsite soil gas. The November 7, 2003, work plan
also discussed the presence of VOCs in soil above the water table in the former metal finishing
and chemical storage area and the former degreaser area. However, additional investigation is
required in these areas and, thus, no IRMs were proposed to address these soils. Therefore, these
areas are not discussed in this report.

All construction and site work associated with the IRMs were completed in accordance
with applicable federal, state, and local laws and regulations. All monitoring activities discussed
herein were conducted in accordance with procedures outlined in ESC Engineering’s standard
operating procedures (SOPs) which are included in the Quality Assurance Project Plan (QAPP)
prepared for the site (ESC, 2001). All work was performed in accordance with the site-specific
Health and Safety Plan (HASP; ESC, 2001).

The purpose and organization of this IRM Summary Report is described below, followed

by a discussion of general background information relating to the site and the IRM activities.
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1.2 Purpose and Organization of Report

The purpose of this IRM Summary Report is to provide a detailed description of the
activities associated with the IRMs. The report has been organized into the following sections:

. Section 1 — Introduction

. Section 2 — Description of IRM Activities

o Section 3 — Operation and Maintenance
. Section 4 — Engineering Certification
. Section 5 — References

1.3 Site Location and Description

The Huck manufacturing facility is located at 85 Grand Street in Kingston, New York and
consists of two buildings occupying 105,000 square feet on 4.5 acres (Figures 1 and 2). The
remainder of the site consists of asphalt parking areas, access roads, and a small grass-covered
area near the southeast corner of the main manufacturing building. A chain-link fence controls
access to the western portion of the facility. Currently, Allways Moving and Storage, which uses
the facility for indoor self-storage, leases the site from Federal-Mogul (current site owner).
Portions of the onsite buildings are subleased to local businesses.

The property is in a mixed light industrial, commercial, and residential area. Tenbroeck
Avenue borders the site to the northeast. Northeast of Tenbroeck Avenue are mixed residential
and commercial properties. Grand Street and residences border the site to the southeast. West of
the site is CSX Transportation, Inc. railroad tracks, across which lie light industrial and

commercial properties.

1.4 Previous Investigations

This section of the report summarizes the results of previous investigations performed by
ESC Engineering that are relevant to the IRMs. Specifically, this section reviews the VOC results
from soil investigations performed in the former metal finish area, eastern parking lot transformer
area, and former degreaser area; onsite and offsite soil gas investigations; and the onsite indoor air

investigations.
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ESC Engineering performed soil and groundwater investigations at the site in March 2002 and
August 2003. The results of the March 2002 investigations were presented to the NYSDEC in
the Supplemental Investigative Report, dated November 2, 2002. ESC Engineering is currently
preparing a report on the additional soil and groundwater investigations conducted in August
2003 and the report will be submitted to the NYSDEC in the near future. A table summarizing
the soil VOC results from the relevant areas of concern at the site is presented in Table 1. Indoor
air and soil gas sampling activities were conducted at the site in April and August 2003. The
results of the April 2003 investigations were summarized in ESC Engineering’s Indoor Air and
Soil Gas Sampling Report, dated July 18, 2003. The results of the August 2003 indoor air and
soil gas investigations are presented in the IRM Work Plan, dated November 7, 2003. Tables 2
and 3 presents the results of the soil gas and indoor air investigations, respectively.

1.4.1 Soil Investigations

Below is a summary of the soil investigation activities conducted in three areas of the
site. This section addresses only the results of soil samples analyzed for VOCs. In accordance
with ESC Engineering's Supplemental Investigative Work Plan, dated June 18, 2000, the VOC
results have been compared to the recommended soil cleanup objectives provided in the
NYSDEC's Technical and Administrative Guidance Memorandum (TAGM) 4046:
Determination of Soil Cleanup Objectives and Cleanup Levels, dated January 24, 1994,

Eastern Parking Lot Transformer Area

ESC Engineering has advanced 16 soil borings in the eastern parking lot to delineate the
horizontal and vertical extent of VOCs in soil (Figure 3). These borings include SB-4 through
SB-7, SB-9 through SB-14, SB-35, SB-36, SB-47, SB-48, SB-64, and SB-65. Soil samples were
collected from each boring at 1 to 3 feet below ground surface (bgs) and 6 to 8 feet bgs. Soil
samples were also collected from the two-foot-thick interval directly above the water table (i.e.,
approximately 16 to 18 feet bgs) at borings SB-9 and SB-14. The soil samples collected from 1
to 3 feet and above the water table were analyzed for VOCs. Samples collected from 6 to 8 feet
were analyzed only if constituents were detected in the 1 to 3 foot interval above the evaluation
criteria.

The analytical results indicated the presence of trichloroethene (TCE; 890 micrograms
per kilogram [ug/kg] to 370,000 ug/kg), tetrachloroethene (PCE; 2,500 ug/kg to 110,000 ug/kg),
acetone (450 ug/kg to 8,300 ug/kg), and methylene chloride (2,800 ug/kg) at concentrations
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above the evaluation criteria in the 1 to 3 foot interval of SB-6, SB-10, SB-14, SB-36, SB-64,
and SB-65 (Figure 3). The evaluation criteria for these compounds are 700 ug/kg for TCE, 1,400
ug/kg for PCE, 110 ug/kg for acetone, and 100 ug/kg for methylene chloride (Table 1). No
VOCs were detected above the evaluation criteria in samples collected from these borings at 6 to
8 feet bgs, or in the two-foot-thick interval directly above the groundwater table.

ESC Engineering anticipates conducting limited additional soil sampling to define the
southern extent of VOCs in shallow soil in the eastern parking lot. The proposed
investigations will be described in the upcoming report summarizing the August 2003
investigations.

Former Metal Finish Area

ESC Engineering has advanced nine soil borings in the former metal finish and chemical
storage area (SB-1 though SB-3, SB-8, SB-34, SB-37, SB-38, SB-42, and SB-49) to evaluate the
horizontal and vertical extent of VOCs in soil (Figure 3). Soil samples were collected from each
boring for chemical analysis from 1 to 3 feet bgs and from directly above the water table from
borings SB-1 (17.5 to 19.5 feet bgs) and SB-38 (13 to 15 feet bgs). No VOCs were detected
above the evaluation criteria in these borings in the 1 to 3 foot interval or in the 13 to 15 foot
interval of SB-38. The sample collected from SB-1 directly above the water table contained
TCE at a concentration of 47,000 ug/kg, which is above the evaluation criterion of 700 ug/kg.
Based on the absence of VOCs at concentrations above the evaluation criteria above the water
table in soil borings SB-9, SB-14, and SB-38, the affected soil above the water table in this area
appears to be limited in horizontal extent.

ESC Engineering anticipates conducting limited additional soil sampling above the water
table in this area to determine the western and northern limits of VOCs detected at SB-1. The
proposed investigations will be described in the upcoming report summarizing the August 2003
investigations.

Former Degreaser Area
ESC Engineering has advanced five soil borings (SB-29, SB-30, SB-33, SB-66, and SB-

67) in the former degreaser area to evaluate the horizontal extent of VOCs in soil above the

water table. Investigations in this area by a previous consultant indicated that VOC
concentrations in the upper portion of the vadose zone are below the evaluation criteria. Soll

samples were collected from each boring directly above the water table for VOC analysis. The
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analytical results from SB-33 indicated 65,000 ug/kg of TCE and 93,000 ug/kg of PCE. No
VOCs were detected above the water table in the remaining borings at concentrations above the
evaluation criteria. Therefore, the horizontal extent of VOCs in soil above the water table in this
area is limited.

1.4.2 Soil Gas Investigations

In April and August 2003, ESC Engineering collected 24 soil gas samples at the locations
designated SG-1 through SG-24 on Figure 4. The soil gas samples were collected to determine
the presence and horizontal extent of VOCs in soil gas onsite and offsite. The soil gas samples
were collected at a depth of approximately 6 feet bgs using 6-liter Summa canisters and
dedicated 6-inch-long, 0.5-inch-diameter stainless steel screens and Teflon tubing. The soil gas
samples were collected in accordance with the procedures outlined in the NYSDEC and
NYSDOH-approved work plan, dated April 2, 2003, and the proposed scope of work outlined in
the July 18, 2003, Indoor Air and Soil Gas Sampling Report. The soil gas samples were
analyzed for TCE, PCE, and cis-1,2-dichloroethene (cis-1,2-DCE) by U.S. Environmental
Protection Agency (EPA) Method TO-15. The soil gas results indicated the presence of TCE in
22 samples at concentrations from 1.7 parts per billion by volume (ppbv) to 97,000 ppbv. PCE
was detected in 22 samples at concentrations from 4.8 ppbv to 45,000 ppbv and cis-1,2,-DCE
was detected in 10 samples at concentrations from 2.7 ppbv to 8,800 ppbv (Table 2).

The highest concentrations of the target VOCs were detected onsite along the eastern
property line (Figure 4). These levels decreased abruptly toward the east at SG-1 through SG-3,
to the west at SG-5, and to the north at SG-6. As described above, shallow soil in the northern
portion of the eastern parking lot contains elevated concentrations of TCE and PCE from 1 to 3
feet bgs. These soils are believed to be the primary source for VOCs in soil gas. The majority of
the property is covered with buildings, concrete sidewalks, or asphalt, with the exception of a
small grassy area around the office building and the narrow landscaped areas in the eastern and
southern parking lots. Furthermore, the pavement of Grand Street and Tenbroeck Avenue
directly abuts the paved portions of the site. Therefore, given the shallow depth of VOCs in soil
in the eastern parking lot, and the fact that the majority of the site is covered with an impervious
surface, the VOCs appeared to have volatilized and migrated horizontally under this cap and into

the utility corridors of the adjacent streets.
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1.4.3 Indoor Air Investigations

On April 29, 2003, ESC Engineering collected indoor air samples inside the main building in the
office complex and in the space formerly leased by Scheffel Furniture. The soil gas samples
were analyzed for TCE, PCE, and cis-1,2-DCE by EPA Method TO-15. The indoor air sample
locations are designated IA-1 and 1A-2 on Figure 5. These sample locations were selected to
evaluate indoor air quality in the two areas of the main building that were routinely occupied.
The Scheffel Furniture space was being used for furniture refinishing during the sampling
activities, but has since been vacated. ESC Engineering completed the NYSDOH’s indoor air
quality questionnaire for each sample location and inventoried the VOC-containing products
stored in each space. Products containing VOCs were recorded on the NYSDOH’s Household
Products Inventory Form along with the VOC ingredients and the concentration of organic
vapors detected near the lid of the containers, which were measured with a photoionization
detector (PID). Copies of the completed indoor air quality questionnaires are provided in the
July 18, 2003, Indoor Air and Soil Gas Sampling Report.

The analytical results indicated the presence of TCE in sample IA-1 at a concentration of
1.7 ppbv and in sample 1A-2 at a concentration of 10 ppbv. Low levels of PCE and cis-1,2-DCE
were also detected in the office complex (Table 3).

In accordance with the proposed scope of work in ESC Engineering’s Indoor Air and Soil
Gas Sampling Report, dated July 18, 2003, ESC Engineering collected 12 additional indoor air
samples inside the main building and one outdoor air sample in August 2003. The purpose of
the additional sampling activities was to confirm the results from IA-1 and 1A-2 and to evaluate
the indoor air quality in the remainder of the main building. In addition, indoor air samples were
collected on the first floor (IA-6) and basement (1A-7) levels of the attached office building. The
additional indoor air sample locations are designated 1A-3 through 1A-16 on Figure 5. ESC
Engineering completed the NYSDOH’s indoor air quality questionnaire and household products
inventory form for each sample location and used a PID to measure the organic vapor
concentration near the lid of containers with VOC ingredients (forms provided in Enclosure C of
the November 7, 2003, IRM work plan).

The analytical results from the additional indoor air samples indicated low levels of TCE
in each sample at concentrations ranging from 3.3 ppbv to 48 ppbv. PCE was detected in 13

samples at concentrations from 1.3 ppbv to 9.7 ppbv and cis-1,2-DCE was detected in 11
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samples at concentrations from 0.5 ppbv to 9.5 ppbv. TCE was detected in the attached office
building at concentrations of 18 ppbv on the first floor and 31 ppbv in the basement. PCE was
detected in the office building at 10 ppbv on the first floor and 6.9 ppbv in the basement. Cis-
1,2-DCE was not detected in the office building. TCE was the only compound detected in
outdoor air sample OA-2 at a concentration of 0.77 ppbv. A copy of the analytical results is
presented in Enclosure D of the November 7, 2003, IRM work plan.

The concentration of TCE detected in the former Scheffel Furniture space (3.3 ppbv) and
inside the main office complex (14 ppbv) in August 2003 were similar to the concentrations
detected in these areas in April 2003. The concentration of TCE detected in sample 1A-4 (11
ppbv), which was collected directly outside the office door, was similar to the concentration
detected inside the office at sample 1A-3 (14 ppbv). These data suggest that the repeated
opening and closing of the office door may result in a TCE concentration inside the office that is
similar to the TCE level in the surrounding indoor air. TCE was detected in the office bathroom
at a concentration of 35 ppbv, which is higher than in the office area. These data suggest that the
bathroom’s isolated location may reduce mixing with the surrounding indoor air, or VOCs may
be entering the bathroom along a potential seam between the floor slab and a below-grade sump
in that room. The sump reportedly collects sanitary waste before it is pumped overhead and out
to the sanitary sewer. The TCE concentrations detected in the remaining areas of the main

building are relatively homogenous (Figure 5).
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2.0 Description of IRM Activities

2.1 IRM Objectives and Components
The objectives of the IRMs at the site were identified in the IRM Work Plan and are

summarized below:

prevent the infiltration of soil gas containing VOCs into the attached office
building

remediate shallow soils (less than 6 feet bgs) in the eastern parking lot containing
VOCs (primarily TCE and PCE) above the evaluation criteria

collect and treat soil gas containing VOCs along the eastern and southern property
lines and in the adjacent offsite areas

address VOC:s in soil gas under the former manufacturing building in the vicinity

of the former metal finish and chemical storage area and the main office complex

Presented below are the main components of the IRM activities that were implemented at

the Huck manufacturing facility to achieve the objectives specified above:

installed subsurface conveyance piping along the former finish and chemical
storage area of the main building, adjacent to Grand Street, and along the
southwestern property line

installed soil vapor extraction (SVE) treatment equipment in the main
manufacturing building

conducted system start-up and operation and maintenance activities

removed asbestos containing material from the office building basement

installed a sub-slab depressurization system in the basement of the office building
managed and disposed of waste materials generated during implementation of the

IRM activities in accordance with applicable rules and regulations

A detailed description of each of these IRM activities is presented below.
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2.2  Soil Vapor Extraction System

This section presents a detailed description of the SVE system installation activities.
During implementation of the SVE system, the NYSDEC provided a field representative during
most of the IRM activities and ESC Engineering provided full-time, engineering services to
observe the work performed by Remediation Services Inc. (RSI) for substantial conformance
with the NYSDEC and NYSDOH-approved IRM Work Plan. RSI was the remedial contractor
retained by ESC Engineering to implement the SVE IRM.

ESC Engineering conducted the following activities during the installation of the SVE

system:

. reviewed contractor submittals for adequacy relative to the requirements
presented in the NYSDEC and NYSDOH-approved IRM Work Plan and
NYSDEC-approved field changes

. coordinated with Federal-Mogul, NYSDEC, and subcontractors, as detailed
herein, regarding the IRM

o maintained detailed written records of the field activities performed by the
contractor, including documentation of field conditions encountered

. observed the work performed by the contractor for the duration of the IRM for
substantial conformance with the NYSDEC and NYSDOH-approved IRM Work
Plan

. conducted air monitoring in accordance with the procedures and requirements set
forth in ESC Engineering’s HASP

. characterized for offsite disposal the waste material generated during
implementation of the IRM

. signed manifests on behalf of Federal-Mogul

A description of the SVE IRM activities that were implemented at the site is detailed
below.
2.2.1 SVE System Piping Installation

The piping layout for the SVE system was based on analytical results from previous soil

gas, soil, and indoor air investigations, as well as best engineering judgement. The targeted
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treatment zone extends from beneath the pavement to approximately 6 feet bgs. The
unconsolidated sediments within the treatment zone consist of fine to medium grained sand. In
order to effectively treat this shallow zone and remove soil vapor from the site boundary and
adjacent offsite areas, ESC Engineering installed the vapor extraction piping in trenches. Figure
6 presents the SVE system piping layout and estimated radius of influence of the horizontal
extraction pipes. The actual radius of influence observed during startup is discussed in Section
3.1.1.

The SVE system piping was divided into three horizontal extraction lines (i.e., Line 1,
Line 2, and Line 3) with separate screened intervals. Line 1 consists of approximately 120 feet
of 6-inch inside-diameter (ID) screened polyvinyl chloride (PVC) pipe along the former finish
and chemical storage area of the main building. The purpose of Line 1 is to remediate shallow
vadose zone soils in the eastern parking lot in excess of TAGM and collect and treat vapors
containing VOCs that may be present beneath the former manufacturing building. Line 2
consists of approximately 200 feet of 6-inch ID screened PVC pipe installed along a portion of
the eastern property line adjacent to Grand Street. A portion of the piping was installed on a 45
degree diagonal to avoid gas feed piping entering the property from Grand Street at the southern
corner of the former finish and chemical storage area of the main manufacturing building. This
line addresses shallow soils in the parking area (shown in blue on Figure 6) and soil gas
containing VOCs along Grand Street (both onsite and offsite). Line 3 consists of approximately
490 feet of 6-inch ID screened PVC installed along Grand Street and the southwestern property
line where soil gas samples indicated elevated levels of VOCs.

To provide flexibility in isolating portions of the extraction lines, valve boxes where
installed at four locations as shown on Figure 6. The first valve is located approximately 90 feet
from the start of Line 2 screened pipe. This valve allows the SVE system to extract more air
along the first 90 feet of screened pipe, which corresponds to the area of shallow soil with VOC
concentrations above TAGM. The remaining three valves were installed along the Line 3
screened pipe. The first valve along Line 3 is located at the beginning of the screened interval to
shut off Line 3. The second valve along Line 3 was installed approximately 130 feet from the
first valve. This valve allows soil vapor to be extracted only from the first 130 feet of screened
piping. The third valve on Line 3 was installed at the 90 degree turn at the southeast corner of

the property to isolate vapor extraction along Grand Street.
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Figure 7 presents three as-built cross-sections of the extraction trench. The top of the
extraction pipes were installed a minimum of 3.5 feet bgs in most instances. Some of the piping
was locally installed at a shallower depth due to subsurface utilities. Screened pipe located in
the same trench as solid pipe was offset by installing the pipe below the invert of the solid pipe.
This was done to minimize any potential restriction in horizontal airflow that may occur if the
pipes were installed at the same invert elevation. The slot size of the screen is 0.040-inch. Each
section of PVC pipe was glued together and placed in the trench. A silica sand filter pack (U.S.
Silica No. 2) was installed around the pipe in the trench to provide a secure bedding for the pipe
and enhance air flow into the pipe. A 0.25-inch diameter washed stone was installed between
the silica sand pack and PVC pipe to prevent the infiltration of fine particulates into the pipe.
Excavated soil was then placed back into the trench on top of the filter pack for treatment. A
geomembrane cover was placed above the backfill to provide a seal between the underlying soil
backfill and the overlying flowable fill. Flowable fill (e.g., a mixture of cement, fly ash, and
sand aggregate) was placed above the geomembrane as an additional low permeability layer to
enhance the lateral vacuum influence of the trench, prevent short-circuiting to the atmosphere,
and provide some structural integrity for vehicular traffic over the trenching. Approximately 6-
inches of concrete was placed over the flowable fill to provide a restored surface.

2.2.2 SVE Treatment Equipment Installation

On completion of the pipe installation activities, the SVE treatment equipment was
installed in a room of the main building (Figure 6). Larger doorways were installed in the
treatment room to facilitate installation of the treatment equipment. Based on a hydraulic
analysis detailed in the IRM Work Plan, two separate SVE systems were installed. One blower
unit was installed to provide system vacuum to Lines 1 and 2. A second blower unit was
installed for Line 3. These two blowers are operating in parallel. Further discussion of Lines 1
and 2 in this report will be referred to as Zone 1, and Line 3 as Zone 2.

To control the dynamic flow regime, various valving, filters, and treatment equipment
were installed with each blower. Air flow from Zone 1 contains dedicated inlet valves for Lines
1 and 2. A separate inlet valve was installed for Zone 2. The process and instrumentation for
both systems are essentially the same. The only main difference is the size of the blowers, as
discussed later in this section. The extracted vapor stream is conveyed through an inlet air filter

to remove particulates such as sand and grit. The vapor stream is then conveyed through a 120-

ESC ENGINEERING OF NEW YORK, P.C.



12

gallon separator to remove moisture. Water removed from the vapor stream is pumped to a 300-
gallon polyethylene condensation tank by a set of float switches that actuate a water transfer
pump. The vapor stream is then treated with a 2,000-pound vapor phase granular activated
carbon (GAC) unit. The treated vapor stream is transferred through a second inlet air filter
before entering a positive displacement blower. The blower for Zone 1 is a 25 horsepower (HP)
unit capable of 550 standard cubic feet per minute (scfm) at 8.5 inches of mercury (Hg) vacuum.
The blower for Zone 2 is a 40 HP unit capable of 750 scfm at 9.5 Hg. Both units are constructed
with discharge silencers to reduce noise. The exhaust from both blowers are combined and
discharged to the atmosphere through a common PVC stack. Both SVE systems include a
dilution air filter/valve and vacuum relief valve in order to operate each blower at maximum
efficiency.

Both SVE systems have similar telemetry and instrumentation (vacuum gauges, air flow
gauges, temperature gauges, air sample ports) that allow for automated operation (Figure 8).
On/off sensors in the air/water separator automatically operate a water transfer pump that
transfers collected condensate from the separator to the condensate storage tank. A high level
switch will shutdown the system to prevent this unit from overflowing (in case of transfer pump
failure). The condensate storage tank is also outfitted with a high level switch that will shut off
both SVE systems if triggered (the volume of water in the tank hits the predetermined level of
the high level switch). Each blower is equipped with an internal amperage/volt sensor that will
shut down the blower if the amperage draw exceeds a pre-set limit. This device prevents motor
overload on the blower. Each SVE system also has a vacuum transmitter in the inlet air line
located between the air/water separator and the GAC unit that will shutdown the blower in case
of a low vacuum (see Figure 8). A low vacuum would be indicative of a break in a pipe or
connection causing loss of vacuum. In addition to these alarm conditions, each SVE system is
equipped with air flow rate meters and transmitters, vacuum indicators, pressure indicators,
temperature gauges and transmitters, flow control valves, sample ports, and vacuum relief valves
at the blower inlet. Controls and inputs from the vacuum transmitters, air flow transmitters,
water flow transmitter, and temperature transmitters interface with a EOS Research Ltd. Series 2
plus master control panel. Proview™ software is used to monitor the system operation remotely
using a computer. Some features that can be conducted remotely include the following:

o monitor the system sensors
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. control equipment that are outputs on the control panel
o change the way the system operates
. view and change the system setpoints and alarm levels

An as-built process and instrumentation diagram detailing the SVE system is provided as Figure
8.
2.2.3 Waste Material Management

281.38 tons of soil were generated from the trenching activities and stockpiled onsite. A
composite soil sample was collected on December 18, 2003, to characterize the material for
offsite disposal/treatment. The soil sample was submitted to Severn Trent Laboratories in
Newburgh, New York, for analysis of VOCs, semi-volatile organic compounds (SVOCs),
polychlorinated biphenyls (PCBs), metals, pesticides, and herbicides by the Toxicity
Characteristic Leaching Procedure (TCLP), total petroleum hydrocarbons (TPH), PCBs,
ignitability, reactivity, corrosivity, and pH. The analytical results from the characterization
sample indicated non-detectable concentrations of VOCs, SVOCs, metals, PCBs, pesticides,
herbicides, and TPH. The soil pH was 7.69 standard units. A copy of the analytical results are
presented in Appendix A. Based on the analytical results, the excavated soil was managed as a
non-hazardous waste. The excavated soil was transported to the City of Albany Landfill in
Albany, New York for disposal as a non-hazardous waste. Approximately 48 cubic yards of
asphalt removed to facilitate excavation of the piping trench was transported to Blacktop
Maintenance Corporation in Poughkeepsie, New York as a recyclable material. Copies of non-
hazardous waste bill of ladings are provided in Appendix B.

2.2.4 Site Restoration

The surface of the soil vapor extraction trenches were restored by placing concrete level
with the surrounding pavement or sidewalk along Grand Street. Significant cracks that
developed between the concrete and surrounding pavement/sidewalk were filled with asphalt
material on June 1, 2004. Remediation support areas and equipment staging areas mobilized to
the site during the construction activities were removed. Silica sand and washed stone was
staged in front of the office building during the construction activities. This area has been
graded and seeded.

2.2.5 Installation of Vapor and Vacuum Monitoring Points
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ESC Engineering installed 12 vapor and vacuum monitoring points, designated VM-1
through VM-12 on Figure 9, to measure vacuum influence and to allow the collection of soil gas
samples. The vacuum and vapor monitoring points were installed by advancing a soil boring to a
depth of approximately 6 feet using a drill rig equipped with 4.25-inch ID hollow-stem augers.
The augers were withdrawn from the ground and the monitoring point was constructed in the
open borehole. The vapor monitoring points consist of a 6-inch-long, 0.5-inch diameter stainless
steel wire mesh screen (0.0057 inch pore size) attached to a sufficient length of 0.25-inch ID
Teflon tubing to reach the ground surface. The screen and tubing were lowered to the bottom of
the borehole and approximately 1 foot of quartz sand was placed around the screen. An
approximately one-foot-thick granular bentonite seal was placed on top of the sand pack and the
bentonite was hydrated with potable water. A vacuum monitoring point was installed on top of
the bentonite seal at a depth of 4 feet bgs. The vacuum monitoring point was constructed of one-
inch 1D schedule 40 PVC casing and consisted of 2.5 feet of 0.01-inch machine-slotted PVC
screen and 1.5 feet of solid PVC riser. An approximately 1.75-foot-thick sand pack was placed
around the well casing followed by a 0.75-foot-thick hydrated bentonite seal. Each monitoring
point was completed with a sand drain and a flush-mounted protective steel cover set in a
concrete pad. The construction details for the vacuum and vapor monitoring point is presented
on Figure 7. Boring logs for offsite vapor monitoring points VP-7 through VP-12 are presented
in Appendix C. Due to the large number of borings previously drilled onsite (i.e., over 70), no
soil samples were collected for lithologic description during installation of vapor monitoring

points VP-1 through VP-6 and, thus, no logs were prepared for these borings.

2.3  Office Building Sub-Slab Depressurization System

ESC Engineering contracted Air Quality and Environmental Services, LLC (AQES) to
install a sub-slab depressurization system in the basement of the two-story brick office building
to prevent the infiltration of soil gas. As discussed above, ESC Engineering previously collected
an indoor air sample in the basement of the structure in August 2003 for analysis of TCE, PCE,
and cis-1,2-DCE. The indoor air sample contained 31 ppbv of TCE and 6.9 ppbv of PCE.

During installation of the sub-slab system, the NYSDEC provided a field representative
during a portion of the work and ESC Engineering provided part-time engineering services to

observe the work performed by AQES for substantial conformance with the NYSDEC and
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NYSDOH-approved IRM Work Plan. Services provided by ESC Engineering during the
installation of the sub-slab depressurization system included the following:

. reviewed Contractor submittals for adequacy relative to the requirements
presented in the NYSDEC and NYSDOH-approved IRM Work Plan and
NYSDEC-approved field changes

o coordinated with Federal-Mogul, NYSDEC, and subcontractors, as detailed
herein, regarding the IRM

. maintained detailed written records of the field activities performed by the

Contractor, including documentation of field conditions encountered

. observed the work performed by the Contractor at key project milestones for
substantial conformance with the NYSDEC and NYSDOH-approved IRM Work
Plan

. conducted air monitoring in accordance with the procedures and requirements set

forth in ESC Engineering’s HASP
. coordinated and subcontracted the removal of asbestos-containing material

(ACM) before construction activities were initiated

A description of the IRM activities associated with the installation of the sub-slab
depressurization system at the site is detailed below.

2.3.1 Asbestos Removal

During a pre-construction reconnaissance visit with AQES, suspected ACM were
observed in the basement of the office building. Before construction activities for the
depressurization system could commence, the ACM was removed. On February 4, 2004,
Atlantic Testing Laboratories, Limited (ATL) performed a visual survey to identify asbestos-
containing building materials present on exposed surfaces (i.e., pipe insulation, floor tile and
ceiling tile) within the office building. The visual examination was limited to the pipe insulation
in the basement, ceiling tiles on the second floor, and floor tiles on the first and second floors.
Based on this survey, approximately 31 linear feet of asbestos-containing pipe insulation was
identified in the basement of the office building. This insulation exhibited localized damage

from impact and/or excessive moisture. In addition, there was evidence of potential ACM debris

ESC ENGINEERING OF NEW YORK, P.C.



16

in the immediate areas surrounding the damaged insulation. Floor and ceiling tiles on the first
and second floors were observed to be in good condition and no abatement of these materials
was recommended or warranted.

Based on the results of this inspection, Lambert’s Asbestos Removal Service, Inc., was
subcontracted by ESC Engineering to remove the asbestos-containing pipe insulation in the
basement. During the asbestos removal activities, ATL performed airborne sampling and
analysis by phase contrast microscopy (PCM). Air samples were obtained in accordance with 12
New York Code of Rules and Regulations (NYCRR) 56-17. PCM samples were sent to
Envirologic of New York, Inc., a NYSDOH-approved laboratory. The clearance criteria for all
work areas was determined to be in compliance with 12 NYCRR 56-17. A copy of the PCM air
sampling and analysis report is provided in Appendix D. Four hundred-twenty pounds of ACM
were removed and disposed at Steuben County Landfill in Bath, New York, on March 15, 2004.
A copy of the asbestos waste manifest is provided in Appendix B.

2.3.2 Sub-Slab Depressurization System Installation

On completion of the asbestos removal activities, AQES initiated construction of the sub-
slab depressurization system. Nine below grade suction points were installed in the main
basement area by removing the concrete slab, excavating sufficient soil to accommodate
perforated sump basins, lining the excavation with filter fabric, installing the sump basin,
backfilling around the basin with crushed stone, and restoring the concrete slab. Manometers
were installed on all nine suction points and the sub-membrane suction line in the crawl space of
the basement. A single blower fan (Spruce Environmental Technologies, Inc. RB400 inline fan)
was installed on the single exhaust stack at the west side of the building. The exhaust stack
extends at least 2 feet above the eave line of the building. At the completion of system
installation, visible cracks and holes in the floor slab were sealed to improve the efficiency of the
system. As-built construction drawings for this system are provided in Appendix E.

2.3.3 Waste Material Management

Concrete and soil excavated to install the suction points were removed from the basement
with a conveyor and placed in 25 U.S. Department of Transportation-authorized 55-gallon steel
drums and staged onsite for characterization and offsite disposal. ESC Engineering is currently
coordinating the disposal of these materials with PSC Environmental Services and will include

copies of the disposal documentation in a future bi-monthly progress report.
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3.0 Operation and Maintenance

3.1  Soil Vapor Extraction System

After installing the SVE system, start-up and testing activities were performed on
February 18 through 20, 2004, before initiating full-scale (normal) operations. A description of
the start-up activities is presented below followed by a discussion of the operation and
maintenance activities.
3.1.1 System Start-Up

Each piece of equipment was tested and operated to verify that it functioned in
accordance with the manufacturer’s design specifications. Once each piece of equipment was
inspected and operated satisfactorily, SVE system start-up activities were conducted. Each
blower was energized and set at a minimum vacuum by fully opening the air dilution valve on
both systems. The air dilution valve was slowly closed, increasing the vacuum from the
extraction trenches. The vacuum was increased incrementally to facilitate periodic inspection of
the entire system to ensure proper operation. Once both SVE systems were running at, or close
to, the designed flow rates of 400 scfm and 612.5 scfm for Zone 1 and 2, respectively,
measurements were obtained from both systems for flow, pressure, vacuum, and temperature.
Table 4 presents a start-up monitoring log (PID readings, vacuum measurements, vacuum
monitoring point measurements) for the initial days of system start-up. After approximately one
hour of operation, operating data (i.e., vacuums, flow rates) indicated that both SVE systems had
nearly stabilized. Influent PID readings were collected periodically from both Zones to monitor
the influent VOC loading to each SVE system. These samples were collected from sample ports
located on the air/water separator before the GAC unit. The samples were collected on the
vacuum side of the blower using a hand pump to fill a Tedlar bag. A PID reading was collected
by inserting the PID probe tip into a tube connected to the Tedlar bag and opening the valve of
the Tedlar bag.

Initial vapor flow rates were 560 cfm for Zone 1 and 640 cfm for Zone 2, exceeding the
design operation point of both systems (400 cfm for Zone 1 and 612.5 cfm for Zone 2). Influent
PID readings within the first hour of operation were 21.9 parts per million by volume (ppmv)
and 21.4 ppmv from Zones 1 and 2, respectively. This VOC loading is less than the system

design influent total VOC loading of approximately 60 ppmv. Influent vapor samples were
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collected from Zones 1 and 2 to verify the PID readings. A result was not reported for the
influent vapor sample collected from Zone 2 due to sampling equipment malfunction. The
influent vapor sample results from Zone 1 indicated total VOCs of 11.91 ppmv. This result is
approximately half the reading collected with the PID; however, the vapor sample was collected
over an hour using a Summa canister as compared to an instantaneous reading from the PID.
Average influent VOC concentrations most likely decreased over the span of that hour resulting
in a lower total VOC concentration.

After approximately 3.5 hours, a round of vacuum measurements were collected from the
vacuum monitoring locations shown on Figure 9. All vacuum monitoring points located onsite
indicated a vacuum (Table 4). A slight vacuum was observed in only two of the six offsite
vacuum monitoring points. However, the development of a vacuum response in these
monitoring points was expected to take longer to attain steady-state operation than the
aboveground system.

Influent and effluent vapor samples were collected again after approximately 24 hours of
system operation. Total VOCs in the influent vapor sample collected from Zone 1 was 6 ppmv
and 7.05 ppmv from Zone 2 (Table 5). PID measurements collected from the influent of Zone 1
and Zone 2 before collecting the Summa canister vapor samples were 8.6 ppmv and 8.7 ppmv,
respectively, which represented a much better correlation between laboratory analytical data and
PID field measurements than was observed earlier in the startup activities. Influent VOC
concentrations typically show an initial spike, followed by a rapid decline to a sustained
contaminant concentration. This condition is illustrated on Figure 10 presenting total influent
VOC concentrations measured by a PID from Zones 1 and 2 over time.

The influent samples collected from both Zones 1 and 2 contained only cis-1,2-DCE,
TCE, and PCE. The effluent vapor sample collected from Zone 1 contained 0.268 ppmv total
VOCs including cis-1,2-DCE, TCE, PCE, toluene, xylenes, and 1,1,2,2-tetrachloroethane (Table
5). Toluene, xylenes, and 1,1,2,2-tetrachloroethane are VOC compounds found in the material
that lines the interior of the GAC vessel. The VOC removal efficiency of the GAC vessel for
Zone 1 was approximately 97 percent.

During start-up operations, no condensate water was generated from the vapor stream.
However, approximately 250 gallons of water was removed from the vapor stream during the

first month of full-scale operation. This was due to the infiltration of surface water into the
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extraction trenches from large cracks/holes between the existing pavement and the restored
concrete surface of the extraction trenches. As discussed in Section 2.2.4, these cracks/holes
were sealed with asphalt material to prevent surface water infiltration into the extraction
trenches.

Initial start-up operations were completed by February 20, 2004. Modifications to the
SVE systems were conducted in March 2004 as discussed below.

3.1.2 System Operation and Performance Monitoring

On completing the start-up activities, both SVE systems were operated under full-scale
conditions until March 5, 2004. Both SVE systems were shut down to change out the screened PVVC
internals of the GAC units because excessive headloss appeared to be occurring through each of the
GAC units. On March 10, 2004, the SVE systems were turned back on after the screened PVC
internals were replaced with larger screened internals. The system was shut down again on March
17, 2004, to replace the 4-inch ID PVC piping entering and exiting each GAC units with 6-inch
diameter PVC pipe. Installation of a larger diameter pipe decreased the overall system headloss and
allowed the blowers to operate more efficiently. The systems were turned on again on March 18,
2004, and have been operating continuously to date.

To verify that the system is operating satisfactorily, operation and maintenance (O&M)
personnel will conduct monthly observations of the system. A system operation log sheet will be
completed during each inspection event (Appendix F). The following activities will be conducted as
part of the system monitoring.

. observe the blowers and listen for unusual sounds; also check to confirm that the

blowers are properly secured to the floor

. observe the air flow meters for proper operation by checking the instantaneous flow

measurements; if the flow meters appear to be inoperable, clean the flow meter in
accordance with manufacturers recommendations
. record the vacuum readings for the following:
- the influent before and after the inlet filters for both systems
- the effluent of the air/water separator for both systems
- the influent of each blower

. record the effluent temperature from both blower units

. collect influent and effluent PID readings from both systems
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. record the total gallons of water recovered from the air/water separators

. observe the treatment building piping for signs of leaks.

If system repairs and/or replacement of system components are necessary, O&M personnel
will perform the appropriate system maintenance/repair.

ESC Engineering will periodically collect influent and effluent air samples using Summa
canisters to determine the influent loading on each system and the VOC removal efficiency of the
GAC units. These air samples are scheduled to be collected on a semi-annual basis. In addition to
collecting treatment system samples, air samples will be collected using Summa canisters from the
vacuum monitoring points shown on Figure 9 on a semi-annual basis during the first year of
operation. This data will be used to determine the effectiveness of the system operation at meeting
the remedial objectives for the site. The sampling schedule after the first year of operation will be
determined based on the results of the first year of system operation.

Figure 10 presents influent total VOC concentrations measured by a PID over time for each
treatment Zone. As shown on this figure, a rapid decline in influent VOC concentrations was
observed after the first few days of system operation. Both Zones appear to be reaching an
asymptotic state within a couple weeks of operation. Figure 11 presents the cumulative PCE, TCE,
and cis-1,2-DCE removal of both Zones over time. Based on the influent laboratory analytical data,
by April 23, 2004, approximately 41 pounds of VOC mass has been removed from Zone 1 and
approximately 31 pounds of VOC mass has been removed from Zone 2. Cumulative VOC mass

removed from each Zone will be provided to the NYSDEC in future bi-monthly progress reports.

3.2  Office Building Sub-Slab Depressurization System

After installing the sub-slab depressurization system, start-up and testing activities were
performed on March 26, 2004, before initiating full-scale (normal) operations. The start-up
activities involved energizing the blower and then balancing the air flows and vacuums from each
suction point using a portable flow meter and the manometers installed on the vertical pipes attached
to each suction point. Each of the nine suction pumps were balanced to a vacuum of 0.013 inches of
water at 39.9 cfm. The crawl space suction line was balanced to 0.06 inches of water at 85.5 cfm.

The total system flow at startup was 443.7 cfm.
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To verify that the sub-slab system operates satisfactorily, O&M personnel will periodically

conduct observations of the system. The following activities will be conducted as part of the system

monitoring.
. observe the blower and verify that it is operational.
. record the vacuum from each manometer to ensure that similar vacuums are being
applied to each suction point.
. observe the system piping for signs of leaks.

If system repairs and/or replacement of system components are necessary, O&M personnel
will perform the appropriate system maintenance/repair.

ESC Engineering collected indoor air samples from the basement and first floor of the office
building on April 23, 2004, to confirm that the sub-slab depressurization system is operating
satisfactorily. In addition, two concurrent outdoor air samples were collected to establish VOC
concentrations in the ambient air. The indoor air samples collected from the basement and first floor
of the office building contained TCE at concentrations of 0.91 ppbv and 0.73 ppbv, respectively.
The TCE levels in both samples are below the New York State Department of Health’s 75"
percentile value for background indoor air of <1 ppbv. The two concurrent outdoor air contained 1.7
ppbv and 3 ppbv of TCE. The results from the office building indicate that the sub-slab system is
effectively controlling vapor intrusion. The analytical results for the indoor and outdoor air samples
were submitted to the NYSDEC in the June 2004 bi-monthly report.
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4.0 Engineering Certification

ENGINEER’S CERTIFICATION

HUCK MANUFACTURING FACILITY
KINGSTON, NEW YORK
INTERIM REMEDIAL MEASURES

I, Todd M. Musterait, P.E., hereby certify, as a Professional Engineer registered in the State of New
York, that based on ESC Engineering of New York, P.C.’s observation of the IRM activities
conducted by the remedial contractors, Remediation Services, Inc. and Air Quality and
Environmental Services, LLC, the IRM activities were completed in substantial conformance with
the requirements presented in the following documents and/or approved field changes detailed in
this IRM Summary Report:

e Voluntary Cleanup Agreement (VCA), Index Number: A3-0372-9807, February 6, 2002

e NYSDEC and NYSDOH-approved IRM Work Plan (ESC Engineering, 2003).

Todd M. Musterait, P.E. Date
New York State P.E. No. 076923

ESC Engineering of New York, P.C.
9 Albany Street

Cazenovia, New York 13035

(315) 655-3900
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Job Numbar.: 231758
Custoner...: Environmental Strategies Corporation
-+ .3 Fim Bowie

Project Humber.........: 20000988
Cugtomaz Project ID....: 138008

Project Degpoxiption....: EIC

231758-1 Excavated Soil Soil 12/18/2002 13:00 12/19/2003 12:00
STL Newburgh is a Ba@ef Sevem Trent Laboratories, inc. STL Nawburgh

SEVER N 2315 Fullanon Avenus
STL _ Nawburgh, NY 12550
NYSDOH 10142 NJDEP 78015 CTDOHS PH-0554 EPA NY049 PAGS-378 M-NYoae Tal (945) 5620830

Fax (845) 562-0841




LABORATORY TEST RESYLTS
Job Number: 231758 Data: 06/03/2004
Cuptomer Sample ID: Excavated Soil Laboratory Sample ID: 231758-1
Date Sampled......: 12/18/2003 Date Received....... : 12/19/2003
Time Sampled...... : 13:00 Time Receivad.......: 12:00
Semple Mabwix. .. ._: Soil
SWa46 7740 Selenium {Se), TCLP 25.0 u 23.0 - ugfl 01706703 |muh
SWB4S T4TCA Mercury (Hg), TCLP 0.50 U 0.50 ug/L 12731703 lms
SWB4E 1311 TCLP Extraction, TCLP Complete 12729703 fsmo
shBG46 1311 TCLP Extraction, TCLP Complete 01/05/04 | smo
SWB4& 35508 tltrasonic Extraction Complete 12/31703 [smo
EPA 418.1 TPH, Recoverable* 24 u 24 mg/Ka 12/22/03 [smo
EPA 160.3 % Moisture 11.4 g.10 # 12728703 ) lms
EPA 160.3 % Solids 88.6 0.10 % 12728703 lms
SWg46 1311 TCLP Zero Head Space (ZHE) Extraction, TCLP [Complete lic
sWB46 1010 Ignitability (Flashpoint) >200 70.000 |degrees F [12/30/03] lms
SHB46 Q045C pH 7.69 c.20 pH Units {12/23/03|se
SKB4S B151A Herbicides
Subcentract, TCLP Complete * Text 01/14/704 [ smg
CH 7.3.2 Reactivity CH 7.3.2
Subcontract Camplete 01709704 i smg
SWB46 B081A Organochlorine Pesticide Analysié
gamma-BHC (Lindane), TCLP 21 u 21 ug/L 01/09/04 [ smo
Heptachlor, TCLP 1.0 U 1.0 ug/L 01/09/04 | smo
Heptachlor epoxide, TCLP 1.0 H] 1.0 ug/L 01/09/04 |smo
Endrin, TCLP 1.0 u 1.0 ug/L 01/09/04 |smo
Methoxychlor, TCLP 210 V] 210 ug/l 01709704 | smo
Toxaphene, TCLP 21 U 21 ug/L 01/09/04 | smo
Technical chlordane, TCLP 21 u 21 ug/L 01/09/04 [ smo
SW846 8082 FCB Analysis
Aroclior 1016* 19 U 19 ug/Kg 01/07/04 | smo
Aroclor 1227* 19 u 12 ug/Ky 01707704 smo
Aroclor 1232+ ie u 19 ug/Kg 01707/04{smo
Aroclor 1242* 19 u 19 ug/kg Q01707704 i smo
Aroclor j248% 19 ¥] 19 ug/Kg 01/07/04 | smo
Aroclor 1254* 1.8 ] 38 ug/xg 01707704 sio
Aroclar 1260% 38 U 38 ug/Ky 01/07/04] smo
SWRLS 6010B Metais Analysis (ICAP)
Arsenic {As)», TCLP 200 ] 200 ua/L 01/06/04 | mad
* In Description = Dry Wot. Page 2
STE Newburgh is a part of Severn Trent Laboratories, Ine. ST Newburgh
VI 315 Fullarton A
R ELIESTL v
NYSDOH 10142 NIDEP 73015 GTDORS PHOSSA EPA NY040 PABBOTE Mivoss 1ol (845) 5620800

Fax (945} 5620841




LABORATORY TEST RESULTS
JFob Number: 231758 pate: 06/03/2004
Customar Sample ID: Excavated Soil Laboratory Sample ID: 231758-1
Date Samplad,.....:; 12/718/2003 Date Received.......: 12/19/2003
Time Sawpled......: 13:00 Time Raceivaed..... e 12:00
Sample Matrix.....: Soit
Barium (Ba), TCLP 400 Uy, 400 ug/L 01/06/04 |mad
Cadmium (Cd), TCLP 20.0 ] 20.0 ug/L 01706704 {mad
Chromium (Cr), TCLP 20.0 U 20.0 ug/L 01706704 imad
Lead {(Ph}, TCLP 200 1] 200 ug/L 01/06/04 | mad
Silver (Ag), TCLP 20.0 u 20.0 ug/L 07706704 | mad
SWB46 8270C Semivolatile Organics
Pyridine, TCLP 20 u 20 ug/L, 12/31/03 {caw
1,4-Dichlorobenzene, TCLP 20 u 20 ug/L 12731703 | caw
2-Methylphenol (o-cresol), TCLP 20 u 20 ug/L 12/31703{cau
Hexachloroethane, TCLP 20 u 20 ug/L 12/31/03 {cau
4-Methylphenol (m/p-cresol), TCLP 20 1] a¢ ug/L 12/31/03 | cau
Nitrobenzene, TCLP 20 U 20 ug/L 12/31/03 | caw
Hexachlorobutadiene, TCLP 20 u 20 ugsL 12/31/03 | caw
2,4,6-Trichlorophenol, TCLP 20 u 20 ug/L 12/31/03 [caw
2,4,5-Trichlorophenol, TCLP 100 u 100 ug/L 12/31/03 | can
2,4-Dinitrotoluene, TCLP 20 u 20 ug/i 12/31/03 | caw
Hexachlorobenzene, TCLP 20 U 20 ug/L 12/31/03 |caw
Pentachlorophenol, TCLP 51 u 31 ua/L 12/31703 ) can
SHB4E 82608 Veolatile Organics
Vinyl chloride, TCLP 100 u 100 ug/L 12/31/03 | pep
1, 1-Dichloroethene, TCLP 100 1t 100 ug/L 12731703 {pep
2-Butanone (MEK), TCLP 100 u 100 ug/L  [12/31/03[pep
Chloroform, TCLP 100 U 100 ug/L 12/31703) pep
Carben tetrachloride, TCLP 100 U 100 ug/L 12/31/03 | pep
Benzene, TCLP 100 u 100 ug/L 12/31/03 [ pep
1,2-Dichleroethane, TCLP 100 u 160 ugsL 12/31/03 | pep
Trichlaroethene, TCLP 26 J 100 ug/L 12/31/93 | pep
Tetrachloroethens, TCLP 2t J 100 ug/L 12731403 | pep
Chlorchenzene, TCLP 100 u 100 ua/L 12/31/03 | pep
* In Description = Dry Wgt. Page 3
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LABCRATORY CHRONICLE

Job Number: 231758

Date: 06/03/2004

Lab ID: 231758
METHOD
EPA 200.7
SW844& 35508
5W846 8151A
SWB46 1010
SWB46 74T0A
SWB4S 60108
SW844 8031A
SuWB4S5 8082
CH 7.3.2
SWB4G TT40
SW846 8270C
EPA 160.3
SWB46 1311
$W846 1311
SWB46 1311
SWB46 1371
EPA 418.1
SW846 82608
SWB4E Q045C

-1 Cliept ID: Excavated Soil Bate Recvd: 12/19/2003 Sample Date: 12/18/2003
DESCRIPTION RUNZ BATCH¥ PREP 8T #(S) DATE/TIME ANALYZED DILUTION
Acid Digestion,Total Recoverablef¢1CAP) 1 50548 1272672003 1000
Extraction Ultrasonic (PCBs) 1 40221 12/31/2003 1200
Herbicides . 1 60483 01/14/2004 0000
Ignitability (Pensky-Martens Closed-Cup) 1 59825 12/30/2003 0000
Mercury (CVAA) Liquid Waste 1 59972 12/31/2003 1919
Metals Analysis (ICAP) i 60272 59548 01/06/2004 2237 2.000
Crganochlorine Pesticide Analysis 1 60568 0170972004 000C
PCB Analysis 1 60569 01/07/2004 0000
Reactivity CH 7.3.2 1 60383 01/09/2004 0000
Selenium {GFAA) - 1 60167 59548 01/06/2003 1102 5
Semivolatile Qrganfcs 1 60309 1273172003 Q00O 2.0408
Salids, Total 1 59758 12/28/2003 1408
TCLP EXtraction BN/Acids 1 L9784 1272972003 1200
TCLP Extraction Metals 1 59440 12/22/2063 1500
TCLP Extraction Pesticides 1 60219 01/05/2004 1200
TCLP Zero Headspace Extraction 1 60510
Total Recoverable Petroleum Hydrocarbons 1 59537 12/22/2003 Q000G
Volatile Organics 1 60141 12/31/2003 000Q 10
pH (Soil) 1 59699 1272372003 1555

| sever Ry

PRENT

$TL Newburgh is a pBAge Severn Trent Laboratories, inc.

STL Newbergh
315 Fullerien Avenue
Newburgh, NY 12550
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A §8-3 M-NYQ4n Fax (845) 632.0841




The test results in this report meet all NELAP requirements for parameters for which accreditation is
required or available. Any exceptions to NELAP requirements will be noted in a case narrative.
Report Comments

1) All pages of this report are integral parts of the analytical data. Therefore, this report should be
reproduced only in its entirety.

2) %oil, sediment and sludge sample results are reported on a "dry weight" hasis.
3) Reporting limits are adjusted for sample size used, diluticns and moisture content if applicable.
Glossary of flags and qualifiers.

Inorganic Qualifiers {@-Column}

U Indicates that the compound was analyzed for bur not detected.

1 Result fails applicable drinking water standards.

* Duplicate analysis not within control limits.

N $piked sample recovery not within control limits.

E Indicates an estimated value because of the presence of interferences.

W Post digestion spike for furnace AA analysis is out of the controt Limits (85-115%) while sample
absorbance is less than 50% of spike absorbance.

+ Correlation coefficient for the MSA is less than 0.995

8 The reported value is less than the Contract Required Detection Limit (CROL), but greater than the

Instrument Detection Limit {IDL).
Organic Quakifiers (Q-Column)

u Indicates that the compound was analyzed for but not detected.

J Indicates an estimated value. This compound meets the identification criteria, but the result is less
than the specified detection Limit.

Indicates that the analyte was found in both the sample and its associated laboratory blank.
Indicates all compounds identified in an analysis at a secondary dilution factor.

Indicates that the analyte in an analysis has exceeded the linear calibraticn range.

mom

Glossary of Terms

Surregates (Surrogate Standards) - an organic compound which is simitar to the target analyte(s) in chemical
composition and behavior in the analytical process. For semi-volatiles, volatiles and pesticides/Arochlors,
surrogate compounds are added to every blank, sample, matrix sample, matrix spike, matrix sample duplicate,
matrix spike blank, and standard. These are used to evaluate analytical efficiency by measuring recovery.
Poor surrogate recovery may-indicate a problem with the sample compesitfon.

Matrix Spike - an aliquot of a sample (water or seil) fortified (spiked) with known quantities of specific
compounds (target analytes) and subjected to the entire analytical procedure in order to indicate the
appropriateness of the method far the matrix by measuring recovery. The spiking occurs prior to sample
preparation and anatysis. Poor spike recovery may indicate a problem with the sample composition.

Internal Standards - an organic compound which is similar to the target analyte(s) in chemical composition
and behavior in the anmalytical process. For GC/MS semi-volatiles and volatiles, internal standards are added
to every blank, sample, matrix spike, matrix spike duplicate, matrix spike blank, and standard. Internal
standard responses outside of established Limits will adversely affect the quantitation and final
concentration of target compounds.

STL Newbuigh is a pgﬁ%?sgvam Trent Laboratorles, inc. STL Newburgh

AR 315 Fullerion Averve

§ I V. ER N STL Newburgh, NY 12550
TRENT NYSDOH 10142 NJDEP 73015 CTDOHS PH-0554 EPA NY048 Pa&s-378 MNYO4S Tel {345) £562.0890

Fax {845} 562-0841
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Appendix B — Waste Disposal Documentation
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.. Lambert’s:Asbestos Removal Service Inc. - 68 Kahler Road, s Elm:raf NY 14933
o o | ’ 607 562-8426
| I}SBEST oS WAST E MANIFEST %/r 3 C}%
| GENERATOR
Project Name /

Rddress 2/ < @f@ﬂd 4{ ;7_ C_igg g% g_v_t;_‘ Zd, State ﬂ/ 4\/ Zip

Bmldlng Owner

Address f_ - City L State Zip .
S e
WASTE
_ : . *  Total
Description of Waste ~ # Containers Quantity

!
i bl &Agﬂ’{ /5/4/:) S ’454;
Name and address of responsnble agency admlmstermg NESHAP program
EPA, Region 2, 290 l?'rtmdwmyj #1539, New York, NY 10007—1823

OPERATOR’S CERT[FICATION I hereby declare that the contents of this conmgnment are fully and accurately described above
by proper shipping name and are classified, packed, marked, ang&labeled and are in all respects in proper condition for fransport by
highway according to applicable mternatmnal and government regulatlons

/- wﬁ/

i g r } Date /
et TRANSPORTER #1
ey
Name Lffm ,Zp // 2 )4( }i e(‘ Tos }? 0m/x’?/ﬁ/ Lrrs pu Telgghgnef:_,gzgféz g’fg_%

Address _ State // /'/ Zip

I certify that the, above ﬂatenal was packed up from and delivered to the place listed upon this mamfest. "

Driver Signaturée’ ;,y .. B S Date_§ - /2 14
v TRANSPORTER #2 |
Name - ‘ ' """ __Telephone R
Address _ City ~ sate_ s zip
I certify that the above material wns plcked up from and delivered to the place listed upon this mavifest. T
Driver Slgnature __ Date
N . DESTINATION
Landfill Name ‘57" ;/éph @Mﬁ’?‘&? Z-ﬂmyf,f /7 Telephone 770 - R4S
Address Ticen j2. fo /9/') _city Ay state £ /¥ 2ip.

1 certify that the anal described above was received and that the lan%fil! h' s been approved for the disposal of asbestos,

“iLandfill Owner/Operator Signature C*/F / ' ate_ .7{ : /

¢ 3
E — Lambert’s YELLOW — Owner's Copy EEPINK - Transporter’'s Copy GOLDENROD — Disposal Fadility Copy




Appendix C — Boring Logs

ESC ENGINEERING OF NEW YORK, P.C.



Boring Log: VM-8
Project: Federal-Mogul
Project No.: 138008

Location: Kingston, NY

Surface Elevation (feet AMSL¥): Not determined
Toatal Depth (feet): 6

Borehole Diameter (inches): 8.25

AN
AR
A
.
\ 4

Completion Date: February 12, 2004

Sample Data Subsurface Profile
3| E
Il
= ="
212 8| ¢
= E 2 H ¢ Description
=2 o 3 )
£ 2 | 9 B ] S
21 Elg| 2| % |8
= @ B 4] S .
0 Ground Surface
4 Asphalt
4 1 - - - Not Sampled
2
4 Sand (SP)
4 5 00 | 7422 | 75 Strong brown (7.5 YR 4/6) fine to medium-grained sand, little silt; loose; dry.
4 -~
1 3 0.0 | 4545 50
6
i Boring Terminated
8_
10—
12—
14
16
18

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/ Operator; Jim Lansing

Method: HSA ID{inches): 4.25

*AMSL= Above mean sea level




Boring Log: VM-9

Project: Federal-Mogul

Project No.: 138008

Loeation: Kingston, NY

Surface Elevation (feet AMSL*): Not determined
Total Depth (feet): 6

Borehole Diameter (inches): 8.25

...
A
]
A
\ 4
-

Completion Date: February 11, 2004

Sample Data Subsurface Profile
5 | §
12l g|%
= E 2 | B Description
2 Q 3| 2
ﬁ = Q_ i [+ J_Q‘
2| 5 |a| & | %%
=] @ A =) - |
0 Ground Surface
4 Asphalt
4 1 - - - Not Sampled
2
| Sand (SP)
Strong brown (7.5 YR 4/6) fine to medium-grained sand, little silt; medium dense;
1 2 0.0 | 9,6,3,2 100
i dry.
4
1 3 0.0 | 4554 100
6
i Boring Terminated
8 —
10
12—
14
16—
18—

Geologist(s): David P. Bouchard
Subeontractor: Parratt Wolff, Inc.
Driller/ Operator: Jim Lansing

Method: HSA ID(inches): 4.25

*AMSL= Above mean sea level




Boring Log: VM-10
Project: Federal-Mogul
Project No.: 138008

Location: Kingston, NY

Completion Date: February 12, 2004

Surface Elevation (feet AMSL*): Not determined
Total Depth (feet): 6

Borehole Diameter (inches): 3.25

A
A
A

Sample Data Subsurface Profile
g | &
212 2| ¥
A= E B % B Description
2 )
= a | © g 3 =
2| Bl & | % | %
Al @ | & [ - I
0 Ground Surface
4 Asphalt
4 1 . . - Not Sampled
2
| Sand (SP)
4 5 00 | 5434 | 100 Strong brown (7.5 YR 4/6) fine to medium-grained sand, trace to little fine gravel;
| ' e loose to medium dense; dry.
4 ___________________________________________________________________
. Sand (SP)
4 3 00 | 4333 | 100 Dark brown (7.5 YR 3/4) fine to medium-grained sand, little silt; medium dense;
i moist.
6
| Boring Terminated
8 —
10
12
14—
16—
181

Geologist(s): David P. Bouchard
Subcontractor: Parratt Wolff, Inc.
Driller/ Operator: Jim Lansing

Method: HSA ID(inches): 4.25

*AMSL= Above mean sea level




Boring Log: VM-11

Project: Federal-Mogul
Project No.: 1330603

Location: Kingston, NY

Surface Elevation (feet AMSL*): Not determined
Total Depth (feet): 6

Borehole Diameter (inches): 8.25

A
A
]

-

Completion Date: February 12, 2004

Sample Data Subsurface Profile
51 E
h \E'/' A )
5 g | 8 -
5 E 2 > ) Description
2 O S | =
= =2 Q B 2 e
= 8|lg| & | %4
(=] w (W (=) = .|
0 Ground Surface
4 Asphaly
4 1 0.0 - 0 Not Sampled
2
i Sand (SP) ‘
1, 00 | 7332 [ s0 Strong brown (7.5 YR 4/6) fine to medium-grained sand, trace gravel; loose; dry.
4
1 3 00 | 3,2,2,2 75
6
n Boring Terminated
8_
10
12
14
16—
18

Geologist(s): David P. Bouchard

Subconfractor: Parratt Wolff, Inc.

Driller/ Operator: Jim Lansing

Method: HSA ID(inches): 4.25

*AMSL= Above mean sea level




Boring Log: VM-12

Project: Federal-Mogul

Project No.: 138008

Location: Kingston, NY

Surface Elevation (feet AMSL*): Not determined
Total Depth (feet): 6

Borehole Diameter (inches): 8.25

AN
A
e
T
-

Completion Date: February 12, 2004

Sample Data Subsurface Profile
| &
213 &1
= E 8 | B Description
= -]
g 2 | @ (; 2 s
2| 818 &2 | 5|8
Ala|~| A X | A
0 Ground Surface
4 Asphalt
4 1 - - - Not Sampled
2
A Sand (SP)
4 5 o0 | 8333 | 100 Strong brown (7.5 YR 4/6) fine to medium-grained sand, trace gravel; loose; dry.
4
4 3 0.0 | 43,33 75
6 -
i Boring Terminated
8_
10—
12—
14—
16—
18

Geologist(s): David P. Bouchard

Subcontractor: Parratt Wolff, Inc.

Driller/ Operator: Jim Lansing

Method: HSA ID(inches): 4.25

*AMSL= Above mean sea level




Appendix D - PCM Air Sampling Analysis Report

ESC ENGINEERING OF NEW YORK, P.C.



at] ATLANTIC TESTING LABORATORIES, Limited

Syracuse
5866 State Route 31
Cicero, NY 13039
315/699-5281 (T
315/699-3374 (F)
March 18, 2004

Environmental Strategies Corporation
9 Albany Street
Cazenovia, New York 13035

Attn.:  Mr. Brian Silfer

Re: Air Sampling and Analysis
Former Huck Manufacturing Facility
Always Moving and Storage-The Mansion
Kingston, New York
ATL No. 85T75266-2-03-04

Ladies/Gentlemen:

In accordance with our proposal dated February 6, 2004, (ATL No. ST5998-006-02-04), Atlantic
Testing Laboratories, Limited (ATL) performed airborne sampling and analysis by phase contrast
microscopy (PCM), for thermal system insulation abatement, on March 10 through 12, 2004.

Air samples were obtained in accordance with 12 NYCRR 56-17 regulations. PCM air samples
collected were sent to a New York State Department of Health approved laboratory (ELAP #
11555). The clearance criteria for all work areas was determined to be in compliance with 12
NYCRR 56-17. The abatement within the work area has been completed. The laboratory reports
and sample custody documentation are enclosed.

Please contact our office should you have any questions, or if we may be of further assistance.

Respectfully submitted,
ATLANTIC/FESTING LABORATORIES, Limited

Kevin W. Samolis
Project Manager

fkws

Enclosures

Albany * Binghamton « Canton » Ithaca « Poughkeepsie » Syracuse * Utica « Watertown



o
New York, Inc.

Page 1 of 1

PCM AIR SAMPLING ANALYSIS REPORT
NYS DOH ELAP # 11577

66 ST5266

Huck Manufacturing Building

izfl

Kingston, New York

B

Date: Abaljhid::

Friday, March 12, 2004

N CINMINLEF ESCTIpUon. -

310-001 136581 |Inside Work Area

310-002 136582 |Inside Work Area BA 1200 0.006 17.555
310-003 136583 |Inside Work Area South - BA 1260 0.006 18.856
310-004 136584 |Outside Work Area N6 BA 1200 0.007 20.806
310-005 136585 [Qutside Work Area BA 1200 0.006 18.205
310-006 136586 - ideWe BA 1200 0.004 13.004
310-007 136587 |Field L ¥B NA NC NC

310-008 136588 |Field Blank FB NA NC NC

Background Air Sample

Field Blark Samiple

A = FB =
A = Pre-Abatement Air Sample NC’ = -Non-Contaminated Sample
= Abatement Air Sample MD = . Minerdl DiEf(Unable to Analyze)
F = Final Air Clearance Air Sample sSD = - Sample Damaged (Unable to Analyze)
IAMB = Ambient Air Sample NA = Not Applicable
e = Fibers per Cubic Centimeter = - Belovi:Detedition Limit
f/mm® Fibers per Square Millimete; ' ) .
Analyzed:b

3/12/2004

3/12/2004

Mr. Jack Kunicki -
Envirologic of Ni

Disclaimer: NFOSH Method 7400 - Phase Contrast Micrescopy

PCM analysis using NIOSH Method 7400 is a means of anatysis for fiber counting. However, this method js not specific for the analysis of airborne asbestos fibers. The analytical
results presented in this report, and the laboratory procedures used, are considered to be accurate and reliable for the samples analyzed. This report may not be reproduced without the
approval of Envirologic of New York, Inc., and then only in full. PCM analysis is performed using an Olympus CH30 (model # CH30RF100).

Shaded sample results indicate an air sample results that is equal or greater than 0.1 f/cc or the Background Level. Bolded sample results

indicate an air sample that is unreadable due to mineral dust everleading.

Eastern Office: 3 Neptune Road — Suite A-10, Poughkeepsie, New York 12601 e 845 462-1466 ¢ 845 462-1476 (fax)

Internet: www.envirologicofnewyork.com




Page 1 of1

New York, inc.
PCM AIR SAMPLING ANALYSIS REPORT
NYS DOH ELAP # 11577
Clicnitc B =] ClisatProject Nimber:::|
Atlantic Testing Laboratories, Limited ELE04A-166 ST5266

[Project Descriptio =

]

Former Huck Manufacturing Building

Kingston, New York

3665 Pre-Abatement Air Sampling

Mr. Joe Grabowski

Ivpmeber.

-y - INHIMPEF .- - ATESCEIpaon - o AMCE) - A
310-009 136589  |Inside Work Area 1150 MD MD
310-010 136590 \|Inside Work Area 1150 MD MD
310-011 136591  |Inside Work Area 1150 MD MD
310-012 136592 |Outside Work Area PA 1150 0.003 10.403
310-013 136593 [Out PA 1150 MD MD
310-914 136594, PA 1150 MD MD
310-015 136595 |F FB NA NC NC
310-016 136596 FB NA NC NC

Background Air Sample

“Fiold Blank Sample

= FB =

PA = Pre-Abatement Air Sample NC = Non-Contaminated Sample

A = Abatement Air Sample MD = Mineral Dust{{Jnable to Analyze)

I3 = Final Air Clearance Air Sample SD = Sample Damaged (Unable to Analyze) -
IAMB = Ambient Air Sample NA = Not Applicable

fice = Fibers per Cubic Centimeter < = . Below Detection Limit ’

f/mm® = Fibers per Square Millimeter / /
Analyzed ; : Dt

3/12/2004

3/12/2004

Mr. Jack Kunicki - Anal

Envirologic of Ne

Envirologic

ew York, Inc.

ork, Inc.

Disclatinsrsy

[Disclaimer: NIQOSH Method 7400 - Phase Contrast Microscopy

IPCM analysis using NIOSH Method 7400 is a means of analysis for fiber counting. However, this method is not specific for the analysis of airbome asbestos fibers. The analytical
resubts presented in this report, and the laboratory procedures used, are considered to be accurate and reliable for the samples analyzed. This report may not be reproduced without the
approval of Envirologic of New York, Inc., and then only in full. PCM analysis is performed using an Olympus CH30 (model # CH30RF100).

Shaded sample resuits indicate an air sample results that is equal or greater than 0.1 f/cc or the Background Level. Bolded sample results

indicate an air sample that is unreadable due to mineral dust overicading,

Eastern Office: 3 Neptune Road — Suite A-10, Poughkeepsie, New York 12601 » 845 462-1466 « 845 462-1476 (fax)
Internet: www.envirologicofnewyork.com




of
New York, Inc.

Pagelofl

PCM AIR SAMPLING ANALYSIS REPORT

NYS DOH ELAP # 11577

Atlantic Testing Laboratories, Limited

er Huck Manufacturing Building

Kingston, New York

Mr. Joe Grabowski

Date Reparfed;

Friday, March 12,

- Nyifgber: |- Nimbes: rescription

311-017 136597  |Inside Work Area

A 190

Insufficient Volume
311-018 136598 (Outside Work Area A 178 Insufficient Volume
311-019 136599  {Field Blank FB NA NC NC
311-020 136600 |Field Biank FB NA NC NC

3/12/2004

BA = Background Air Sample FB = "Field Blank Sample

I A = Pre-Abatement Air Sample NC = Non-Contaminated Sample
A = Abatement Air Sample MD = +Mineral Dust (Unable to Analyze)
ig = Final Air Cledrance Air Sample SD = Sample Damaged (Unable to Analyze)
IAMB = Ambient Air Sample NA = Not Applicable
fice = Fibers per Cubic Centimeter < = " Below Detection Limit .
f/mm® Fibers per Square Millimeter = ' /

ﬂée B N

3/12/2004

Disclaimer: NIOSH Method 7400 - Phase Contrast Microscopy
CM analysis using NIOSH Method 7400 is a means of analysis for fiber counting. However, this method is not specific for the analysis of airborne asbestos fibers. The analytical

sults presented in this repent, and the laboratory procedures used, are considered to be accurate and reliable for the samples analyzed. This report may not be reproduced without the
approval of Envirologic of New York, Inc., and then only in fult: PCM analysis is performed using an Qlympus CH30 (model# CH30RF100).

Shaded sample results indicate an air sample results that is equal or greater than 0.1 f/cc or the Background Level, Bolded sample results

indicate an air sample that is unreadable due fo mineral dust overloading,

Eastern Office: 3 Neptune Road — Suite A-10, Poughkeepsie, New York 12601 » 845 462-1466 » 845 462-1476 (fax)
Internet: www envirologicofiewyork.com




Page 1 of 1

of
New York, Inc.

PCM AIR SAMPLING ANALYSIS REPORT
NYS DOH ELAP # 11577 .

:;l

Atlantic Testing Laboratories, Limited ELED4A4-166 ST5266

Thursday, March 1

2, 2004 Friday, March 12, 2004

O INERREYE |- ANHINDEE - --UESCEIPUon . ol g - ANCE) . .
311-021 136601  |Inside Work Area F 1200 <0002 <7.152
311-022 136602  }Inside Work Area ) F 1200 <0.002 <7.152
311-023 136603 {Inside Work Area F 1200 <0,002 <7.152
311-024 136604 F 1200 <0.002 <7.152
311-025 136605 F 1200 <0.002 <7.152
311-026 1361 F 1200 <0002 <7.152
311027 | 136607 ¢ : FB NA NC NC
311-028 136608 [Field Blank FB NA NC NC

Abbresiation | ‘
BA = Background Air Sample FB = " Field Blank Sample

IPA = Pre-Abatement Air Sample NC = Non-Contaminated Sample

A = Abatement Air Sample MD = » + Mineral Dust‘(Unable to Analyze)

I3 = Final Air Clearance Air Sample ~ 1 b = " Sample Damaged (Unable to Analyze)
IAMB = Ambient Air Sample NA = Not Applicable

ffec = Fibers per Cubic Centimeter < = " Below Detection Limit

f/mm” = Fibers per Square Millimeter / '

Arilyzed s | Dater Auprovea By |
=, 3/12/2004 / ¢ 3/12/2004

Mr. Jack Kunicki - £nal Mr. Jack Kunicwal Laboratory Direstor

Envirologic of New ik, Inc. Envirologic of York, Inc.

=] /

[Drisclaimer: NIOSH Method 7400 - Phase Contrast Microscopy -

PCM analysis using NIOSH Method 7400 is a means of analysis for fiber counting. However, this method is not specific for the analysis of airborne asbestos fibers. The analytical
results presented in this report, and the laboratory procedures used, are considered to be accurate and reliable for the samples analyzed. This report may not be reproduced without the
approval of Envirologic of New York, Inc., and then only in fill. PCM analysis is performed using an Olympus CH30 (model # CH30RF100).

............

pon analysis, Final Air Clearance Air Samples were found to be within acceptable limits as defined by NYSDOL Industrial Code Rule
56-17.8. Based upon these results, the abatement work area meets applicable re-entry requirements.

Eastern Office: 3 Neptune Road — Suite A-10, Poughkeepsie, New York 12601 » 845 462-1466 » 845 462-1476 (fax)
Internet: www envirologicofnewyork.com
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Appendix E - As-Built Diagrams for the Sub-Slab Depressurization System

ESC ENGINEERING OF NEW YORK, P.C.



NOTE: A U-tube manometer shall be installed
on the vertical duct at each suction point.
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Air Quality and
Environmental Services, LL.C
425 Eastiine Road
Ballston Spa, NY 12020

{518} B85-34B6Fax; {518) 835-3548

This design is the property of
Alr Quality ond Environmental Services, LLC
all rights reserved

85 GRAND STREET
KINGSTON, NEW YORK

DRAWN 8Y:

Eric L. Dingeman, P.E.
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Baliston Spa, NY 12020
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>o m m This deslgn Is the property of
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all rights reserved
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Appendix F - Operation and Maintenance Manual (Under Separate Cover)

ESC ENGINEERING OF NEW YORK, P.C.



ESC ENGINEERING OF NEW YORK, P.C.
9 Albany Street » Cazenovia, New York 13035 e (315) 655-3900 e Fax (315) 655-3907

APPENDIX F

OPERATION AND MAINTENANCE MANUAL

San Jose, CA » Boxborough, MA « Minneapolis, MN « Reston, VA « Apex, NC « Somerset, NJ » Denver, CO « Chicago, IL » Moon Township, PA



3

Operational Checklist
Huck Manufacturing Facility

Kingston, NY
Date: _ Inspector (print):
“Arrival Time: Inspector (sign):
Jeparture Time: Weather Conditions:
Reason for Visit (check ali that apply):
Weekly O&M Collect influent/effluent samples
Monthly O&M Response to alarm
Gther
TREATMENT SYSTEM OPERATIONAL CHECKLIST
Location
Zone 1 Reading Units
Inlet Vacuum - Before Inlet Filter "Hg
Inlet Vacuum - After Inlet Filter "Hg
Vacuum - Effluent Separator "Hg
Vacuum - Inlet Blower "Hg
Flow Rate cfin
Influent PID Reading Ppm
Effluent PID Reading ppm
Effluent Temperature F
Zone 2 Reading Units
Inlet Vacuum - Before Inlet Filter "Hg
Inlet Vacuum - After Inlet Filter "Hg
Vacuum - Effluent Separator "Hg
Vacuum - Inlet Blower "Hg
Flow Rate cfim
‘Hluent PID Reading ppn
" -|Effluent PID Reading ppm
IEffluent Temperature F
Total Gallons mn Poly Storage Tank = gallons
Notable Observations:
System Maintenance
Equipment
Reason for Maintenance
Description of Maintenance Action
KingstonLog.xls Page 1 Revised: 06/08/2004




VAPOR EXTRACTION SYSTEM

Operation & Maintenance Manual
Jos No. 11432

for

Mip-ATLANTIC ENVIRONMENTAL

EQUIPMENT

155 Oak FOREST
BLurrToNn, SC 29910

project

KingsTON, NY

by

BISCO Environmental

91 PaceLLa Park DRIvE

RanpoLpH, MassacHuseTTs 02368
Phone: (781)-963-0090 -
"Fax: (781) 986-1540
Contact: Roberf Bennett



Table of Contents

Section 1 — Vapor Extraction System

SVE System 1 & 2 Blower, Roots 615URAI Positive Displacement
Blower Modeling & Specifications

SVE System 1 & 2 Blower Roots 615URAI Positive Displacement Blower
Installation, Operation & Maintenance Manual

SVE System 1 Blower Motor, Marathon Model E984 Motor Data Sheet,
Dimensional Detail & Connection Diagram-

SVE System 2 Blower Motor, Marathon Model E961 Motor Data Sheet,
Dimensional Detail & Connection Diagram

Marathon Electric Standard Induction Motors Installation, Operation &
Maintenance Manual

SVE System 1 V-Belt & Sheave Specifications

SVE System 2 V-Belt & Sheave Specifications

SVE System 1 ACS Industries Fine Mist Eliminator Specifications
SVE System 2 ACS Industries Fine Mist Eliminator Specifications

Section 2 - Transfer Pumps

SVE System 1 & 2 Transfer Pump, Moyno Model 35601 Specification
Data
SVE System 1 & 2 Transfer Pump, Moyno Model 35601 Service Manual

Section 3 - Instrumentation

SVE System 1 & 2 Float Switch Assembly, Innovative Solutions Model
L500 Specifications & Operating Instructions

SVE System 1 & 2 Water Transmitter, Kobold Model DRB-1165
Specifications & Operating Instructions

SVE System 1 & 2 Vacuum Transmitter, Ashcroft K1 Specifications &
Instruction Sheet

SVE System 1 & 2 Air Flow Transmitter, Erdco Model 361 1Installation,
Operation & Technical Manual

Erdco Model 3611Flow Meter Transmitter Cahbratlon Curve

SVE System 1 & 2 Temperature Transmitter, Pyromation Series 440
Instatlation & Operating Instructions. -
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Section 4 - Control Panel

Control Panel Layout Drawing & Wiring Diagrams

EQOS Series If ProControl ProView Configuration File Information
EOS ProControl Series 2plus User Manual

EOS ProView for ProControl Series 2plus User's Guide

. & & »

Section 5 - System Drawings

¢ Vapor Extraction System Process & Instrumentation Diagram (P&ID)
¢ Vapor Extraction System Structural Layout #1
s Vapor Extraction System Structural Layout #1

Section 6 ~ Warranty

¢ Limitation of Warranty & Limitation of Remedy
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Section 1 — Vapor Extraction System

SVE System 1 & 2 Blower, Roots 615URAI Positive D|splacement Blower
Modeling & Specifications

SVE System 1 & 2 Blower Roots 615URAI Positive Displacement Blower
Installation, Operation & Maintenance Manual

SVE System 1 Blower Motor, Marathon Model £984 Motor Data Sheet,
Dimensional Detail & Connection Diagram

SVE System 2 Blower Motor, Marathon Model E961 Motor Data Sheet,
Dimensional Detail & Connection Diagram

Marathon Electric Standard Induction Motors Installation, Operation &
Maintenance Manual

SVE System 1 V-Belt & Sheave Specifications

SVE System 2 V-Belt & Sheave Specifications

SVE System 1 ACS Industries Fine Mist Eliminator Specifications

SVE System 2 ACS Industries Fine Mist Eliminator Specifications



. Company: = Dresser ROOTS .

Address: = 2135 H:Lghwa.y & South; Houston, zex 77077
' ‘281-966-4464/ ¥ax: 281-966 4711

' Contact: Phil Gord.on

‘ Customer: = ESC -

Project: - Ringston — NY (SVE SYSTEM # 1)

ROOTS ELOWER PERFORMANCE SUMMARY: (11/1172003)

**.*!‘***************‘********ERRORS]WING&*********************

) 1) - %% 750 SCFM @ 9.5" Hg vacuum @ the blower inlet *+ Ca.rbon to be
piped on the inlet side of blower package.
’ *************************'k*'k*‘k**********************ﬁ**********

AMBIERY CONDITIONS:

. Gas : o . AIR
Relative Humidity . ! 100%
. Molecular Wt. ) 28.59
k-value . 1.392
-Specific Gravity S -987 _
imbient Temp. ‘ 85 . deg F
Bnibiant Pressure. - S 14,7 PSIA
INPUT CONDITIONS: . o . :
Actual Volume - 1155 - ICPM +/-5 %
Std. Volume : ’ 50 SCEM
T Mass/Wt. Flow ‘58 _ # /miin +/-5 %
System Inlet Pressure 9.5  in Hg Vac
Inlet Pr. Loss - . 10 . in HZO
Blower Inlet Pressure : 0.69 : PSIA
System Discli’ Pressure 10 in H20G
Disch Pr. Loss ‘ 10 in H20
‘Blower Disch Pressure ) 15.42 PSIA
Inlet Temperature . 68 deg F
STANDARD CONDITIONS: ) .
Pressure : - . 4.7 . PSIA
Temperature ' 68 deg F
. Relative Humz.d:l.ty : 36 S
SELECTED UNIT DETAII.' . :
Model ' _ . 615 URAX
Speed - : 1952 REM . 83%
Power at Blower Shaft 36.9 - BHP +/- 4%
Blower Differential FPressure 5.73 . BST 95%
Temperature Rise - <. 107 ’ dag ' 82%
Discharge Temperature - 175 deg F
- Discharge Volums - 872 ACFM
Gear Tip Speed : - -3089 FPM
V-Belt: Est. RBl1l0 Bryg Life: 38335 hours
Coupling: Est. B10 Brg Life: 39335 hours
Est. Free Field Noise € 1 m. 88.1 dia
CFR ' ‘ 0.74 o
Weight 425 ' lbs.
‘Shaft Dia. 1.375 in.
Min. Sheave Dia. : g in,

‘Inlet/Disch Conn. ~ 6F



Company: - Dresser ROOTS

Address:” = 2135 Highway 6 South; Houston, TX 77077
: - '281-966-4464/ Fax: 281-966-4711

Contact: . Phil Gordon

~Customer: . Esc : . :

Project: Kingston- NY {(SVE SYSTEM §# 2}

ROOTS BLOWER PERFORMANCE SUMMARY: (11/11/2003)

-*i’-.******k*************i#t**mm/mmgsﬁ********************

1) - ** 550 SCFM @ 8.5" Hg vacuum & the blower inlet ** Carbon to be
p:l.ped on the inlet side of blower. . -
**i*#******************************i#*********#*#*#*****#******

. AMBIENT CONDITIONS:

Gas - - _ AIR
Relative Humidity .. 100%

‘Molecular Wt. . . ' 28.608
k~value : 1.392

- Specific Gravity . 988 :
Ambient Temp. - o 85 - deg F
-Ambient Pressure : 14.7 - PSIm

INRPUT CONDITIONS: : '
Actual vVolume - 806 ICEM +/-85 %
Std. Volume . 550 SCFM -

: Mass/Wt. Flow . o a3 C #/min +/-5 &

- - _System TInlet Pressure 8.5 in Hg Vac

Inlet Pr. Loss 16 - -7 in H20
Blower Iniet Pressure 10.18 ‘PSIA
System Disch Pressure o in H20G

‘Disch Pr. Loss . 10 in H20
Blower Disch Pressure 15.06 PSIA
Inlet Temperature : _ 68 _ deg F

STANDARD CONDITIONS:

" Pressure 14.7 © PSIA
Temperature L 68 deg F
Relative Rumidity 38

SELECTED UNIT DE'.L‘AIL‘ .

Madel ) ' 615 URAI
Speed . 1442 RPM 61%
Power at Blower Shaft - 23.0 BHP +/- 4%
Blower Differential Pressure 4.88 PSI 1%
Temperature Rise - 81 .deg F - T0%
Discharge Temperature 159 . deg F
Discharge Volume 638 ~ ACFM
Gear Tip Speed 2267 FEM
V-Belt: Est. B1l0 Brg Life: 90901 hours
Coupling: Est. E10 Brg Life: 20901 hours

" Est. Free Field Noise € 1 m. 82.7 dba
CFR 0.74 .
Weight ’ 425 lbs.

_ Shaft Dia. . 1.37% - in,
Min. Sheave Dia. 8 0 im.

Inlet/Disch Conn. 6F



ROOTS™ Universal RAI

Rotary Positive Blowers
Frames 22 thru 718

OPERATING PRINCIPLE

PCSITION 1

Two figure-eight lobe impellers mounted on parallel shafts rotate in opposite directions.
As each impeller passes the blower inlet, it fraps a definite volume of air and carries it around
the case to the blower outlet, where the air is discharged. With constant speed operation, the
displaced volume Is essentially the same regardless of pressure, temperature or barometrle

pressure.

Timing gears control the relative position of the impellers to each athier and maintain
small but definite clearances. This allows operation without lubrication being required Inside

the gas casing.

POSITION 2

POSITION 3

OUTLINE DRAWING & DIMENSIONAL TABLE

8

POSITION 4

'— INLET & DISCHARGE CONNECTIONS TOP DISCHARGE
1+ P -]
] Tor AX AX
7'_'1 SHAFT— /
il C) — - ¢ 414 ]
R ..gg b1 IE \ T T o
N o
e [ il gl
) P
D S 1 [ e
SHAFT \_ BOTTOM DISCHARGE
LEFT DISCHARGE RIGHT DISGHARGE
VERTICAL CONFIGURATION HORIZONTAL CONFIGURATION
Drive Shaft a
" . pray.
fomel o | 8] c | —too ofolr|rlr|ufowy |68 | ax| e
b ]of] D2 (tbs.)
p 513 | 500197 | 3751625 575 | 063 | 638 [ 6.5 | 925 | 600 | 625 ) 1BEx.00d| 1ONPT | 135 32
24 513 | 700 {1475| 375 ] 625 | 375 | A3 | GAR [ 625 | 0.25 f 500 4251 .A86x 08| 20NWFT | 1.5 f
k"] 7.5 | 675 | 14.25] 500 § 850 | 580 | 128¢) 8.88 [ 7.75 [ 1213) 675 | 750 [ 188x 084 1.254PT | 1.6 B3
k<] 7.2 | 763 {1213| 500 850 | 560 | 1208¢f 480 | 7.5 [1213} 675 | 750 | A& x 84| 20WPT |17 H
3% .25 1 10.00{ 14.63| 500 | 850 | 500 | 1281 885 | 7.9 [ 1213} 675 ] 750 | .188x 084} 25NPT | 1.5 12
42 800 | 7.5 {13.00] 625 | 10.25] 625 | 15.06] 083) 875 | 1363} 8.25] 875 | .186x 04| 15NPT | 200 81
4 8.00 | 10.00) 15.50| 6.25 | 10.5| 625 | 15.06 ) 10.63] &75 { 1363] &% | 475 ( .18E» . 084] 25NPT ) 200 103
L 800 | 4.75] 17.63| 625 | 10.25] 6.25 | 1566} 16.50) 850 { 13.63| B35 875 | BB« 084 3LNPT | 200 128
5 10.50 | 8.38 § 15.38] 625 | 11.%5] 675 § 17.38 | 11.88] 10251 17.25| 875 | 1.135] .50% 45| 25HPT | 250 143
56 | 10.50 [ #1.00] 18.00| 6.5 | 1.25| 675 [ 17.38[ 1225 41.00{ 17.25] 875 { 1.125|.B50x A5 46NPT | 250 170
59 1050 [ 1400 21.48| 625 | 11.25] 675 § 17.38 | 1225 11.00] 17.25] &75 | 1.435] .250% 155{ 4enpr | 250 264
65 J1LO0{10.00] 16.38| A75 | 1475] A75 2i63 | 1543] 2 ¥5{ 1a75h] 11.75{ 1.375] .M2x 156{ 3ONPT { 300 245
| ALy 13.00) 2138} &75 | 1675) 875 | 26.63] 1513 1275] 18.75] 11.75] 1.375] M2« 86{ BOMPT | 300 285
( 815 .00*] 20.00 ) 2838 § A.75 | 1475) 875 | 2(.63] 16.25] 5.08] 18,75 $1.75] 1.275| 312% 56| GOFLG | 300 425
1400 41.75] 18,84 .00 18.00| 11.00{ 26.13] 2060 | $2.38| 23.5] 1450] 1562| 375x 183{ 4ONPT | 350 400
T {1400 16.25] 2510 § 1100 F 16.00] 41.00{ 26.13{ 40.50) 17.00] 23,7 | 1460] 1562 | 375 ¢ 488] 60FLG | 350 o
M6 {1400 2575} 3219 | 11,00 18.00| #1.00] 26.13{ 10.50| 17.00{ 22.25| 1450 1.562| .375x 1881 B.OFLG | 350 850

S-12K84

BASIC BLOWER DESCRIPTION -

Universat RAI blowers are heavy duty
rotary blowers designed with detachable
rugged steel mounting feet, which permit easy
in-field adaptability to either vertical or
horizontal instaltation requirements.

Because of the detachable mounting
feet, these units can be easily adapted to any
of four drive shaft positions - right hand, left
hand, bottom or fop. The compact, sturdy
design is engineered for continuous service
when operated in accordance with speed and
pressure ratings.

The basic model consists of a cast
iron casing, carburized and ground alloy steel
spur timing gears secured to steel shafts with
a faper mounting and locknut, and cast iron
involute impellers. Oversized antifriction
bearings are used, with a cylindrical roller
bearing at the drive shaft to withstand V-belt
pull. The Universai RAl features thrust control,
with splash oil lube on the gear end and grease
lube on the drive end. After standard tests,
the unit is sprayed with a protective paint and
baxed or placed on skids.

Avallable accessories include driver,
refief valve, inlet and discharge silencer, inlet
filter, check valve, extended base, V-beit or
fiexible coupling and drive guards.
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PH: +44-1484-422222

FX

765-827-9200
765-827-9266

Connersville, IN 47331
PH:
FX:

rootsblower.com « email: dmd_roots@dresser.com

1-877-363-ROOT(S)

website:

281-966-4309
Toll Free

Houston, TX 77077
PH: 281-866-4700
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Do THeSE ThHiNGS To GeT THE MosT From Your ROOTS™ BLOWER
L e

{1 Check shipment for damage. If found, file claim
with carrier and notify ROOTS.

{21 Unpack shipment carefully, and check contents
against Packing List. Notify ROOTS if a
shortage appears.

Ll Store in a clean, dry location untit ready for
installation. Lift by methods discussed under
INSTALLATION to avoid straining or distorting the
equipment. Keep covers on all openings. Protect
against weather and corrosion if outdoor storage
is necessary.

U Read OPERATING LIMITATIONS and
INSTALLATION sections in this manual and plan
the complete installation.

[} Provide for adequate-safeguards against accidents

to persons working on or near the equipment during

both installation and operation, See SAFETY
PRECAUTIONS.

LY Install all equipment correctly. Foundation design
must be adequate and piping carefully done. Use
recommended accessories for operating protection.

[l Make sure both driving and driven equipment is
correctly lubricated before start-up.
See LUBRICATION.

[l Read starting check points under OPERATION. Run
equipment briefly to check for installation errors and
make corrections. Follow with a trial run under
normal operating conditions.

IRB-180-102
Rev. 12102

L In event of trouble during installation or operation,
do not attempt repairs of ROCTS fumished
equipment. Notify ROCTS, giving all nameplate
information plus an outline of cperating conditions
and a description of the trouble. Unauthorized
attempts at equipment repair may void ROOTS
warranty.

{11 Units out of warranty may be repaired or adjusted
by the owner. it is recommended that such work be
limited to the operations described in this manual,
using ROOTS™ parfs. Goad inspection and
maintenance practices should reduce the need
for repairs.

NOTE: Information in this manual is comrect as of the
date of publication. ROOTS reserves the right to make
design or material changes without notice, and without
obligation to make simitar changes on equipment of
prior manufacture.

For your nearest ROOTS Office, dial our Customer
Service Hot Line toll free; 1 877 363 ROOT(S) (7668)
or direct 281-966-4700.

oRESSERY
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ROOTS” products are sold subject
- to the e:urrent General terms of |
":'Sale, GTS—SOO‘I and Warranty
Policy WP-5020. Copies are

- available upon request.
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Qr ROOTS Customer Ser\uce
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" SAEETY PRECAUTIONS

it.is important that all personne! observe safety

précautions to-minimize the chrances of injury.
‘Among many considerafions, the following should
--be-particularly nioted:

+ Blower casing and associated piping or accessories
may become hat enough to cause major skin burns
on contact.

= internal and exiernal rotating parts of the blower
and driving equipment can produce serious physical
injuries. Do not reach into any opening in the -

_ blower while it is operating, or while subject to
accidental starting. Protect external moving parts
with adequate guards.

« Disconnect power before doing any work, and avoid
bypassing or rendering inoperafive any safety or
profective devices.

« I blower.is Operated with piping. dlsconnected
place a strong coarse scréen over the intet and
avoid standing in the discharge air stream.
CAUTION: Never cover the blower inlet with
your hand or other part of body.

OPERATING LIMITATIONS

» Stay clear of open inlet 'piping (suction area) of
pressure blowers, and the open discharge blast
from vacuum blowers.

- Stay clear of the blast from pressure relief valves
and the suction area of vacuum refief valves.

* Use proper care and good procedures in handling,
. lifting, installing, operatmg and mamtatmng the
equipment. .

» Casing pressure must notexceed 25 PSI
(1725 mbar) ‘gauge. Do not pressurize vented
cavities.from an external source, nor restrict the
vents without first consulting ROOTS.

-» Do-nat use air blowers on explosive or
hazardous gases.

= Other potential hazards to safety may also be
associated with operation of this equipment. All
‘personnel working in or passing through the area
should be trained to exercise adequate general
~safety precautions.

A RQOTS™ blower or exhauster must be operated
within certain approved limiting conditions to enable
continued satisfactory performance. Warraniy is
contingent on such operation.

Maximum limits for pressure, temperature and speed
. are specified in TABLE 1 for various models & sizes
‘of blowers & exhausters, These limits apply to all units
of normal construction, when operated under
standard atmospheric conditions. Be sure to arrange
connections or taps for thermometers and pressure
-or vacuum gauges at or near the iniet and discharge
_ connections of the unif. These, along with a good

- “tachometer, will enable periodie-checks of

operating condlt[ons

PRESSURE — The pressure rise, beiween inlet and

 discharge, must not exceed the figure listed for the

" :specific-unit framesize concerned. Also, in any system
where the unit inlet is at a positive pressure above

. aimosphere a maximum-case-rating of 25 PS| gauge
(1725 mbar) should not be ‘exceeded without first
.consuiting the ROOTS. Never should the maximum
allowable differential pressure be exceeded.

-.-On:vacuum service, with the discharge to atmosphenc

l _ pressurs, the inlet suction or vacuum must not be
greater than values listed for the specific frame size.

“TEMPERATURE - Blower & exhauster frame sizes are
-approved only. for installations-where the- following
* temperature limitations can be malntamed in service:

+ Measured temperature rise must not exceed listed
values when the inlet is at ambient temperature.
Ambient is considered as the generai temperature
of the space around the unit. This is not outdoor
temperature unless the unit is installed outdoors.

« i inlet temperafure is higher than ambieni, the
listed allowsble temperature rise values must be
reduced by 2/3 of the difference between the
actual measured inlet temperature and the
ambient temperature.

« The average of the inlet and discharge temperature
must not exceed 250°F {(121°C).

SPEED - These blowers & exhausters may

he’oper,:ated,‘,atspeads- up 1o the mavimum: listed for

the various frame sizes. They may be direct coupled

1o suiteble constant speed drivers if pressureftenipers-
ture conditions are also within limits. At low speeds,
excessive temperature rise may be a limiting factor.

Spec:al Note: The listed maximum allowable tempera-
ture.vise. for aby parttcular blower & exhauster may
occur well béfore its maximum pressure or vacuum
rafing is reached. This may occur at high altitude, low
vacuum or at very low speed. The units’ operating limit
is always determined by the maximum rating reached
first. It can be any one of the three: Pressure,
Temperature or Speed,

For your nearest ROOTS QOffice, dial our Customer Service Hot Line 1 877 363 ROOTS (7668). - 2



INSTALLATION

ROOTS™ blowers & exhausters are treated after factory

-assembly to protect against normal atmospheric

corrosion. The maximum period of internal protection

is considered o be-one year under-average conditions,

if shipping plugs & seals are not removed. Protectisn
".against chemical or salt water- atmosphere is-not
~pravided. Avoid. openlng the unif until ready to start

-instailation, as corrosion protection will be qucck!y lost

due to evaporatlon

_ “Ifthere is to be an extended period between installa-
tion and start’ up, the following steps should be taken

' . ensure corrosaon protectlon‘

D Coat mtemals of cyhnder gearbox and drive end

. earing reserveir with Nox-Rust VCIH1G or
-equivalent. Répeat once a year or as conditions
-may require. Nox-Rust VCI-10 is petroleum

.. soluble and does not have to be removed before
lubricating. i may be obtained from Daubert
Chemical Co., 2000 Spring Rd., Oak Broak, ill.
60521.

[J Paint shaft extension, inlet and discharge flanges,
and.all ather exposed surl’aees with. Nox Rust
X110 or equwalent R

-EI Seal intet, discharge, and-vent openmgs if is'not
recommended that the unit be set in place, piped
~to the system, and allowed to.remain idle for
extended periods. If any part is left open fo the
atmosphere, the Nox-Rust VCI-10 vapor will
_escape and lose its effectiveness

- [ 3 Protect units- from exoesswe wbratlen
“during storage: - '

~ [XRotate shaft three orfour revolutions every
two weeks,

(1 Prior to start up, remove flange covers on both
inlet and discharge and inspect internals to insure
absence of rust. Check all internal clearances.

- Also, at this time, remove gearbox and drive end

- ~-‘bearing.cover.and inspect-gear teeth and bearings

“for rust.

‘Because of the completely enclosed unit design,
location of the installation is generally not a critical
matter. A clean, dry and protected indoor location is
preferred. However, an outdeor location will normally

. -give-satisfactory. service. important requirements-are
that the correct grade of lubricating oil be provided for

- expected pperating temperatures, and that the, unit be
_located so that routine checking and serwcmg can be

- performed conveniently. Proper care in locating driver
and accessory equipment must also be considered.

Supervision of the installation by a ROOTS Service

‘Engineer is notf usually required for these units.

Workmen with experience in installing light to

-medium-weight-machinery should be able to produce-

satisfactory results. Handling of the equipment needs
to.be. accomplished with- care, and.in compliance with.
safe practices. Unit mountlng must be solid, without
strain or twist, and air piping must be clean, accurately
aligned and properly connected. )

‘Bare-shaft Units: Two.methods-are used o handle
-a unit without base. One is to use lifing lugs bolted

Inta_the top of the unit headplates. Test them first for
tightness and fractures by tapping with-a hammer.
In lifting; keep the direction of cable pult on these
bolts as nearly vertical as possible. I lifting fugs are
not available, lifting slings may be passed under the
cylinder adjacent fo the headplates. Either method
prevents strain on the extended drive shaft.

Packaged Units: When the unit is furnished mounted
on a baseplate, with or without a driver, use of lifting

‘glings passing under the base flanges is required.

Arrange these slings so that no strains are placed on

-the-unit-casing-or- meuntlng feet, or-on.any-mounted

accessory equipment. DO NOT use the lifting lugs in -

- the top ¢ of the unit headplates.

Before starting the installation, remove plugs, covers

or seals from unit infet and discharge connections

and inspect the intérior completely for foreign material.
if eleaning is required, finish by washing the eylinder,
headplates and impeller thoroughly with-a pefroleum-
soivent. Turn the drive shaft by hand 1o make sure

that the impellers tutn freely at all poinis. Anti-rust

. compound on the connection flanges and drive

shaft extension may also be removed af this fime
with the same solvent, Cover the flanges until ready

“to connect piging.

Mounting
Care will pay dividends when armranging the unit

~mounting. This.is especlally frue when the unitis

a “bare-shaft” unit furnished without a baseplate. -
The convenient procedure may be to mount such a
unit directly on a floor or smali concrete pad, but
this generally produces the least satisfactory results.
1t definitely causes the most problems in leveling and
alignment and may result in a “Soft Fool” conditian.
Carrect soft. fqot“-before ‘operation to-avoid-unnecessary
loading on the casing and bearings. Direct use of building

-. structural framing memhers is not reaommended

For blowers without a base, it i is recommended that a
well anchored and carefully leveled steel or cast iron
mounting plate be provided. The plate should be at

2002 Dresser, InG. all Hghts reserved.
ROOTS, RAM, URAI and WHISPAR are Dresser,-Inc.
Drasser Dasign and Univérsal RAL are registered trademarks of Dresser, nc.



teast 1 inch (25 mm) thick, with its top surface -
--machined flat, and iarge enough to-provide leveling
- areas at one side-and one end after the unit is mount-
-ed. It should-have properly sized studs.or tapped-holes.
located to match the unit foot drilling. Proper use of a
high quality machinists level is necessary for adequate
installation. )

. With the mouniing-plate in place and leveled,:set the
. unit on it without bolting and check for rocking. If it is

not solid, determine the total thickness.of shims
required under one foot ta stop rocking. Place half of

- this under each of the diagonally-opposite short feef,
and tighten the mounting studs or screws: Rotate the
drive shaft to make sure the impellers turn freely. If the
unitis to be direct coupled fo a driving motor, consider
the height of the motor shaft and the necessity for it fo
:be aligned very accurately with-the unit shaft. Best unit
arrangement is dsrectly bolted to the mounting plate

-while the driver.is.on shims. of at least 1/8 inch (3mm})
‘thickness. This allows adjustment of motor position in
final shaft alignment by varying the shim thickness.

Aligning
When unit and driver are factory mountedona -
common baseplate, the assembly will have been
- properly aligned and is to be freated as & unif for
- leveling purposes. Satisfactory installation can be
. -obtained.by sefting-the baseplale-on a concrete slab
that is rigid and free of vibration, and leveling the top
of the base carefully in two directions so that it is free
of twist. The sldb must be-provided with suitable anchor
bolts. The use of grouting under and parfly inside the
teveled and shimmed base is recommended.

dtis possnble for-a base-mounted assembly to. become

twisted during shipment; thus distirbing the orlginal -

alignment. For this reason, make-the following checks

after the base has been leveled and bolted down.

Disconnect the drive and rotate the unit shaft by hand.
1t should turn freely at all points. Loosen the unit foot

hold-down screws and determine whether ali feet are
“svenly in. contact with the base. if not, insert shims as
" required and agam check for free impelier rotation.
_-Finally, i unit is.direct coupled to the driver, check
shaft and coupling alignment carefully and make any
necessary cormrections.

. In planning the installation, and before setting the unit,
-consider how piping arangements are-dictated by the
unit design and assembly. Drive shaft rotation must be

- established. accurdmgty and is md:c.ated by an arow
‘nedr the shaft.

- _Typrcal arrangement-on’ vertlcal ‘units-has the drive
shaft at the top with counterclockwise rotation and

~ discharge fo the- left. Horizontal units are typically
arranged with the drive shaft at the left with counter-
clockwise rotation and discharge down. See Figure 3
and 4 for other various unit arrangements and
possible conversions.

When a unit is DIRECT COUPLED o its driver, the
driver RPM must be selected or governed so as not to
exceed the maximum speed rating of the unit. Refer fo

For your nearest Roots Office, diat our Customer Service Hot Line 1 877 363 ROOTS (7658).

" Table 1 for allowable speeds of various unit sizes.

A fiexible type coupling should-always be used tor

- contiect the driver and unit shafts.

Coupling halves must be accurately aligned, and a
sufficient gap between shaft ends pravided so that side

strains and end thrust on either shaft-are avoided or

minimized. This will require considerable care in the

-mounting of the driver, The-iwo shafts must be in.as

near perfect alignment in all directions as possible, and- .

1he gap must be sstablished with the motor armaiure
~ on its eleéctrical ceriter if end-play exists.

The: fol!owmg requirements of.a good installation.are
recommended. Coupling haives must be fitted to the -
two shafts. with a line to line thru. 001" interference fit,

_ Couplmg halves must be warmed up, so that only Iught

tapplng is required to install them. Maximum deviation
in offset alignment of the shafts should not exceed
.005" (.13 mm) total indicator reading, taken

on the two coupling hubs. Maximum deviation from
parallel of the inside coupling faces should not exceed
:001".(.03 mm) when checked atsix points around -

the coupling.

When a unit is BELT DRIVEN, the proper selection of
sheave diameters will resuit in the required unit speed.

~This flexibility can Tead to operating temperature prob-

lems caused by unit speed being too low. Make sure

the drive-speed selected-is-within the allowable range

for the speciﬁc_ unit size, as specified under Table 1. -

- Belt drive arrangements usuaily employ two or more

V-helis running in grooved sheaves. Installation of the
driver.is less ¢ritical than for. direct coupling,-but its
shaft must be level and parallel with the unit shaft.

The driver should be mounted on the inlet side of
a vertical unit (horizontal piping) and on the side
nearest to the shaft on a horizontal unit. Thé driver
must also be mounted on an adjustable base to permit
installing, adjusting and removing the Vtbelts. To
position the driver comrectly, both sheaves need fo be
mounted on their shafts and the nominal shaft center

- distance known for the belt lengths fo be used:

Install the unit sheave so that its inner hub face is not
more than 1/8 inch {3mm) from the drive end cover.
See page 18 for minimum sheave diameter and
maximum sheave width. The shaft fit should be such
that the sheave can be worked into place by hand or

“by very-light tapping. A tight or driving fit can damage

a bearing, and may cause infernal unit damage by ..

forcing the.impelier-out of its.normal operating position.

A loose fit or wobbly sheave will cause wbrat;on and .
rmay result in-shaft breakage

CAUTION: Couplings as well as sheave bushings
rmust have a-slight slide fit with the unit shaft such

that they can be instalied in place by hand. Any force:
used to install them could change unit end clearance
resutting in unit damage. If interference fit is desired for
the coupling, the coupling hub should be heated and
shrunk on the shafi. For engine drives, use "lockiite”
between the coupling hubs and the shafts and on the

threads of the coupling set screws.



The driver sheave shiould also be mounted as closeto

its-bearingas possible, ‘and again should-fit the shaft
- correctly. Position the driver on its adjustable base so
-that 2/3.of the fotal- movement is-available jnthe
direction away from the unit, and mount the assembly
50 that the face of the sheave is accurately in fine with
. the unit sheave, This posifion minimizes beilt wear, and
allows sufficient adjustment for beth installing and
tightening the belis. After belts are installed, adjust
their tension in accordance with the manufacturer’s
instructions. However, only enough-tension shouid be
applied to prevent slippage when the unit is operating
- -under load. Excessive tightening can lead fo.early
. bearing failures or shaft breakage.

Before operating the drive under power to check iritizl

- belt tension, first remove covers from the unit
-connections: Make-sure-the interior is still elean; then
‘rotate the shaft by hand. Place a coarse screen over

* the inlet.connection o, prevent anything being drawn
into the unit while itis operatmg, and avoid standing
in line with the discharge opening. Put oil in the sumps
per instructions under LUBRICATION.

.- Piping
. ‘Before connecting piping, remove any remaining
- - antisrust compound from Unit connections. Clean pipe
should be no smaller than unit connections. in addition,
-make:sure itis free of scale, cuttings, weld beads,-or
- foreign material of any kind. To further guard’ agamst
damage fo the unit, especially when an injet filter is not
_used, instal} a substantial screen of 16 mesh backed
with hardware clath at or neer the intet corinections.
Make provisions to clean this screen of collected
debris after a few hours of operation. It should be
removed when its usefulness-has ended, as the wire
will eveniually deteriorate and smiali pieces going into
. the-unit may cause serious damage.

Pipe flanges or male threads must meet the unit

. connections accurately and squarely. DO NOT attempt

" to correct misalignment by springing or cramping the
-pipe. In:most cases this will distort the-unit easing and
cause impeller rubblng in.severe cases it can prevent

_ operation or result in a broken. drive.shaft. For similar

- . reasons, piping should be supported near the unit to

eliminate dead weight strains. Also, if pipe expansion is
fikely to oceur from temperature change instalfation of
flexible connectors or expansion joints is advisable.

Figure 2 represents an installation with all-accessory ™~

-iterns that might be-required-under-various operating
- conditions. Infet piping shouid be completely free of
valves or othar restrictions. When a shut-off vaive.can.

nat be avoided, make sure a full size vacuum relief is -
installed nearest the unit inlet. This WI“ protect against
unit overload caused by accidental closing of the
shut-off valve,

Need for an inlet silencer will depend on unit speed and
pressure, as.well as sound-level requirements in the
general surroundlngs Arvinlet filter is recommended,
especially in dusty or sandy locations. A discharge
sllencer is alst normally suggested, even though
Whispair units operate at generally lower noise levels
than conventional rotary blowers. Specific recommen-
dations on silencing can be obtained from ROOTS.

Discharge piping requires a pressure relief valve, and
should inciude a manual unloading valve to permit
starting the unit under no-load conditions. Reliable
pressure/vacuum gauges and good thermometers at

-~bath inlet and discharge are recommended-io aflow:

making the important checks on unit operating condi-

. tions. The back-pressure reguiator shown in Figure 2

is usefu! mainly when vélume demands vary while the
unit operates at constant oufput. if demand is constant,
but somewhat lower than the unit output, excess may
be blown off through the manual unloading valve.

In multiple unit installations where two or more units
operate with a common haader, use of check valves

is mandatory These should be of a direct actirig or free
swinging type, with one valve located in each fine
hetween the unit and header. Properly installed, they
will protect against damage from reverse rotation
caused by air and material back-flow through an

idle unit.

After piping is completed, and before applying power,

rotate the drive shaft by hand again. If it does not move
with uniform freedom, {ook for uneven mounting, piping
strain, excessive belt tension or coupling misalignment.

DO NOT operate the unit at this time unless it has
been lubricated per instructions.

©2002 Dresser, Inc. all rights reserved,
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~ LUBRICATION

LUBRICATION: For Umts with a Grease Lubricated
- Drive End

A simple but very effecfive lubrication system is
employed cn the drive shaft end bearings. Hydraulic
pressure relief fittings are provided to vent any excess
grease, preventing pressure build-up on the seals.
A restriction plug and metering orifice prevent loss of
“lubricant from initial surges in tubricant pressure but
permit venting excess iubricant under steadily rising
- Pressures. '

When servicing drive end bearings, use a NLG! #2
premium-grade grease with 300°F (149°C) service
temperature and moisture resistance and good
- —-mechanical stability. ‘Using a-pressure-gun; stowly

. force new lubricant into each drive end bearing
. ‘housing. untif fraces of clean. grease comes, outof
. the relief fitting. ‘

“After a tong shutdown, it is recommended that the
‘grease fittings be removed, the old grease flushed out -
-with kerosene or#16 lubricating-eil, drained thoroughly,
‘and bearings refilled with new grease. Be sure grease
l:eflefﬁmngs are reinstalled. Grease should be added
~using a hand operated grease gun to the drive end
bearings at varying time intervals depending on duty
cycle and RPM. Table 4 has been prepared as a
general greasing schedule guide based on average
operating conditions. Mare frequent intervals may be
necessary depending on the grease operating
temperature-and unusual-circumstances. ROOTS™
synthetic grease (ROOTS P/N T20018-) is highly
- tecommended.

'LUBRICATION: For Units with Spiash Lubrication
- ~on-Both Ends

Bearings and oil seals are lubricated by the action of

the timing gears or cil slingers which dip info the main

oil sumps causing oil o splash directly on gears and

into bearings and seals. A drain port is pmvided"be’low

each bearing to prevent an excessive amount of oil in

*the bearings. Seals located inboard of the bearings in

- saach headplate effectively retain oil within the sumps.
Any.small {eakage that may occur.should the seals
wear passes into a cavity in each vented tieadplate

. and is drained downward.

Qil sumps on each end of the blower are filled by
removing top vent plugs, item (21), and filling until cil
reaches the middle of the oil level sight gauge, item
{37}, or-the overflow plug.

Initial filling of the sumps should be accomplished with
the blower not operating, in order to obtain the correct

“olt lavel. Approximate oil quantities required for blowers

of the various models and corfigurations are listed In
Table 3. Use a good grade of industrial type non-deter-

gent, rust inhibiting, anti-foaming-oil and of correct

viscosity per Table 2. ROOTS™ synthetic cil (ROOTS

PN 813-106-) is highly recommended.

The oil level should not fall below the middle of the

- site-gauge when the blower is-idle. tmay rise

on the gauge during operation, to an extent depending

-somewhat on.oil temperature and blower speed.

Pfoper lubribaﬁon is usually the most important single
consideration in abtaining maximum service life and-
satisfactory operation from the unit. Unless eperating

-conditions are quite severe, a weekly check of ofl level

and. necessary addition of lubricant should be suffi- - -
cient. During the first week of gperation, check the oil
levels in the oil sumps about once a day, and watch
for leaks. Replenish as necessary. Thereafter, an
occasional check should be sufficient. It is recommended
that the cil he changed after initial 100 hours of opera-
\tion.‘Frequen't oil c’hang‘ing s not necessary unless the-
blower is operated in a very dusty location. Normal life
expectancy-of petroleum based oils is about 2000
hours with an oil temperature of about 200°F (93°C).
As:the ol temperalure increases by increments of

15-18°F (8°C - 10°C), the life is rediiced by half.

Example: Qil temperatures of 230-236°F {110°C -
113°C) will produce life expectancy of 1/4 or 500 hours.
Therefore, it is considered normal to have cil change
periods. of 500 hours with pefroleum based dils.

For your nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOTS (7668). 6



OPERATION

Before operating a blower under power for the first

_ time, recheckthe unit and the instafiation thoroughly
to reduce the likelihood of avoidable troubles. Use the
following procedure check list-as-a-guide, but consider
any other special conditions in the instaliation.

‘1 Be certain that no boits, tools, rags, or-debris have
been left in the blower air chamber or piping.

{T31f an outdoor intake without filter is used, be sure
the opening is located so it cannot pick up dirt and
is protected by a sirong screen or grille. Use of the
temporary protective screen as described under
INSTALLATION is strengly recommended.

[3 Recheck blower jeveling, drive alignment and
tightness of all mouriting bolts if instaliation is not
recent. If belt drive is used, adjust belt tension
correctly.

3 Turn drive shaft by hand to make sure impellers
_-stilt rotate without bumping or rubbing at any point.

D Make sure-oil fevels in- the ‘main-oil sumps are-
‘correct. _

L3 Check lubrication of driver. if it is an electric motor,
be sure that power is available and that electrical
- “overload devices are installed and warkable.

[ Open the manual unloading valve in the discharge
air fine. If a valve isin the inlet piping, be sure
it is open.

1 Bump blower a few revolutions with driver to check
that direction of rotation agrees with arrow near
blower shaft, and that both coast freely to a stop.

A:Afterlthepreoeding.-points are cleared,-blower is.
ready for trial operation under "no-load” conditions.
The following procedure is suggested to cover this
initial operation test period.

-a. Start-blower, Iet it accelerate tofull speed, then
shut off. Listen for knocking sounds, both with
-Power.on and as speed slows down.

b. Repeat above, but let blower run 2 or 3 minutes.
‘Check-for-noises, such as knocking sounds.

¢. Operate blower for about 10 minutes unloaded.
Check oil levels. Observe cylinder and headpiate
surfaces for development of hot spots such as
‘burned paint, indicating impeller rubs, Be aware
of any noficeable increase in vibration.

Assuming that all trials have been satisfaclory, or that
necessary corrections have been made, the blower
should now'have afinal ¢heck run of st'least onehour
under narmal operating conditions. After blower is
- restarted, gradually close the discharge- unloading
valve to apply working pressure. At this point it is
fecommended that.a good pressure gauge.or
. manormeter be connected into the discharge line if
not already provided, and that thermometers be in
both inlet and discharge lines. Readings from these

instruments will show whether pressure or temperature
rafings of the blower are being exceeded.

During the final run, check operating conditions
frequently and observe the il levels at reasonable
intervals. If excessive noise or local heating develops,
shut down immediately and determine the cause. Iif
either pressure risé or femperature rise across the

‘blower exceeds the limit specified.in this manuah shut

down and investigate conditions in the piping system. -

- Refer to the TROUBLESHOOTING CHECKLIST for

suggestions on various problems that may appear

The blower should-now be ready for confinuous duty .
operation at full load. During the first few days make -
periodic checks {o.determine whether all.conditions

. rernain steady, or af least acceptable. This may be

particuarly important if the blower is supplying air-to-a
process system where conditions can vary. At the first
opportunity, stop the blower and clean the temporary
inlet protective screen. f no appreciable amount of
debris has coliected, the screen may be removed.

‘See comments under INSTALLATION. At this same
time, verify leveling, coupling alignment or belt tension,
and- mauntmg balt tlghtness

Should operafing experience prove ihat blower capacity
is & little too high Tor the actual air requirements, a
small excess may be blown off continuously through

' -the manual unloading or vent valve. Never rely on the

pressure relief valve as an automatic vent. Such use

‘may cause the discharge pressure {0 become

excassive, and can alsc result in fallure of the valve
itself. If blower capacity appears to be too low, refer to
the TROUBLESHOOTING CHECKLIST.

Vibration Assessment Criteria

With measurements taken at the bearing locations
omthe housings, see chart below for an appropriate
assessment guide for rotary lobe blowers rigidly
mounted on-sfiff foundations.

In general, blower vibrationi levels should be monitored
on-a regular basis and the vibration trend cbserved for.

~ progressive or sudden change in level. if such a
-change-occurs, the cause-should be determmed

through spectral analysis.

As shown on the chart befow, the fevel of all pass
vibration will determine the need fo measure discrete

-frequency vibration' levels-and the action required.

‘,_ml PassVIbfatlon " 'Discréte Freqaency | TAchen .}
T {infsec) - Vibration (infsec) P
"] 0.45 or less R | Approved
Greater than 0.45 045 orless @ Approved
| but ~1,;0-.ar}§§s | -anyfrequeney 3
Greater than 0.45 @ | ROOTS™ Approval
i | .any frequency | Required 1
Greater than 1.0 Less than 1.0 ROOTS™ Approval
_ | Required
Greater than 1.0 ROOTS™ Approval |
Redquired

' ©2002 Dresser, Inc. all dghts resstved,

O0TS, RAM, URA! and WHISPAIR ane trademarks of Dressef, Inc.

Dnasxr Des!gn and lmlw,rﬁal BAL ar regsiemd_tadamarks of, Dresser inc..



OPERATING CHARACTERISTICS

'ROOTS™ rotary blowers and exhatisters, as covered in
this manual, are available in basic frame sizes ranging
from 2 inch to 7 inch gear diameter. Varicus models,

- within this gear diameter range, -are available with dif-
ferent case lengths o produce reasonable steps in flow
capacity. The shorter-case lengths have lower

- volumetric capacities, but are capable of operating
against higher pressures. All models are available for

" air service and there are specifically designed models
for gas service.

The basic ROOTS™ rotary lobe blower is a positive
. displacement fype unit. Flow capacity is.determined by
frame size, 6perating speed and pressure conditions.
It employs two impellers mounted on parallel shafis.
rotating in opposite directions within a cylinder closed
at the ends by head-plates. As the impelters rotate,
gas is drawn into one side of the cylinder and forced
out the opposite side. The pressure or vacuum
-({levetoped depends onrthe resistance ef the-piping
and process system: ‘

"The unit is a precision engineered product with very
- fine clearances beiween the rotating impellers and

-stationary case. Since there.is mo actuat contact
between these surfaces, internal lubrication is not
-required, Clearances-are maintained by-a-pair-of
accurately machined timing gears, mounted on the
.iwo shafts extended outside the blower casing.

- Operation of the familiar basic rotary lohe blower is
dllustrated in FIGURE 1, where air flow-Is left to right
from inlet to discharge with the top impeller rotating
clockwise. In Position 1 it is.delivering a known volume
(B) to the discharge, while space (A) between the
lower impeller and cylinder wall is being filled.
Counterclockwise rotation of this impeller then traps
equal volume (A) in Position 2, and further rofation
delivers it fo the discharge ‘in Paosition 3.

One complete revolution of the driving shaft atternately
traps four fixed and equal volumes of air {fwo by each
impeller) and pushes them through fo the discharge.

- The-volume capacily of a fobe blower operating at a

constant speed therefore remains relatively independ- -

-ent-of reasonable inlet of discharge pressure variations,

To change capacity, it is necessary either to change -
speed of rotation or blow off some of the discharge air.

No attempt should ever be made to control capacity

by means of a throitle valve in the intake or discharge

piping. This will not only increase the power load on the .
driver, but can also averload and setiously damage. the

- blower. If a possibility does exist that flow to the blower

inlet may be cut off during normal operation of a
process, then an adequate vacuum relief valve must
be installed near the biower. A pressure fype relief
valve in the discharge line near the tlower is required
for protection against cut-off or. blookmg in this line.
Referto FIGURE 3 fora eempfete -piping-schematic.

When a belt drive is installed, blower speed can usua!ly
be adjusted to obtain desired capacily by changing the
diameter of one or both sheaves. in a direct coupled
arrangement a variabie speed motar-or transmission

is required, or excess air may be blown off through

-a manually cantrolled unloading valve and-silencer.

If returiied to the blower infet, the air must be cooled
to 100°F {38°C) through a by-pass amangement o
maintain acceptable blower temperatures. ‘

-Before making any change in blower-capacity, -or

operating conditions, contact ROOTS for specific

-nformation applying fo your particular blower. In.all

cases, operating conditions must be maintained within
the approved range of pressures, temperatures and
speeds as stated under LIMITATIONS. The air blower
must not be used to handie liquids or solids as serious
damage to the rofafing parts may resulf. -

FiGURE 1 — FLow THRouGH A Basic RoTany Lose BLOWER

POSITION 1 POSITION 2

POSITION 3

For your nearest ROOQTS Office, diat our Customer Service Hot Line 1 877 363 ROOTS (7668). 8



TROUBLESHOOTING

oil leakage to vent area

Trouble Kem Possible Cause Remedy
No flow 1 Speed too low Check by tachometer and compare with published
: -perfermance
2 Wrong rotation Compare actual rotation with Figure 1 or 2
“Change driver if wrong
-3 Obstruction in piping Check piping, valves, siencer to assure open flow path
Low capacity 4 Speed too low See itemn 1, if belt drive, check for slippage and readjust
tension
5 Excessive pressure rise Check inlet vacuum and dischange pressure and compare
with Published performance
& Obstruction in piping Seeitem 3 .
7 .Excessiveslip Check inside of casing for wom.or.eroded: surfacas causmg
- ' excissive clearances- '
-Excessive-power -8 -Speed f0 high -Check spaed.and. compare wuth publnshed performance
9 - Excessive prassure rise - See ltem 5 .

10 Impelier rubbing Inspect.outside of cylinder for high-temperature areas, then
check for impelier contact at these points. Correct blower
mounting, drive-alignment.

11 Scale, sludge, rust Clean blower appropriately

.or proguct build up .
Overheating of 12 Inadequate lubrication Check oil sump levels in gear and drive end headplates
bearing or gears 13 Excessive lubricafion Check oil levels. If correct, drain and refill with clean oil of
recommended grade

14 Excessive pressure rise See ltem 5

15 Caupling misalignment. Check carefully. Reahgn i questlonable

16 Excessive belt tension Readjust for correct tension

' Vibration 17 Misatignment See ttem 15

18 Impeilers rubbing See Item 10

19 Womn bearings/gears Check gear backlash and condition of bearings, and replace
as indicated

20 Unbalanced or rubbing Scale or process material may build up on casing and

impeller impellers, or inside impellers. Remove build-up to restore
original clearances and impeller balance

21 Driver or blower loose Tighten mounting bolts securely

22 Piping resonances Determine whether standing wave pressure pulsations are

~ present in the piping

23 Scale/sludge build-ups Clean out interior of impeller lobes to restore dynamic

. _ ‘balance

24 Casing strain re-work piping alignment to remave excess strain
“Driver stops, or 25 Impefler stuck Check for excessive hot spot-on headplate or cylinder:
will not start See itern 10. Look for defective shaft bearing and/or

-gearfecth
26 Scale, sludge, rust or Clean blower appropriately
“praduct build-up-

Excessive breather 27 Broken seal Replaca seals
-Blow-by or excessive 28 Defective Q-ring

Replace seals and O-ring
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MAINTENANCE & REPLACEMENTS: UNIVERSAL RAI® SERIES BLOWERS |

A good program of consistent inspection and mainte--

nance isthe most reélidble method of riinimizing repairs

_ to a blower. A simple record of services and dates will
-help keep this work-on a feguiar schedule Basic
service nesds are:

» Lubrication
= Checking for hot spots

+ Checking for increases or changes in vibration
-and noise

* Recording of operating pressures and temperatures

Abaove all, a blower must be operated within its
-Specified rating Jimits, fo obtain satisfactory service life.

. A newly installed blower should be checked often

" -during the first month of futi-time operation. Attention

thereafter may be less frequent assuming satlsfactory
--performangce. Lubrication is normally the most impor-
tant consideration and weekly checks of lubricant

- levels in the gearbox and bearing reservoirs should
be customary, Complete ¢il change schedules are
discussed under LUBRICATION.

Driver lubrication practices should be in accordance
with the manufacturer’s instructions. If direct connected
to the blower through a lubricated type coupling, the
coupling should be checked and greased each time
blower oil is changed. This will help reduce wear and
prevent unnecessary vibration. In a belted drive
system, check belttension periodicatly and inspect

for frayed or cracked belts.

In a new, and properly installed, unit there is no contact
between the two impellers, or between the impellers
and cylinder or headplates. Wear is corifined to the
bearings {(which support and locate the shafts) the oil
-seats, and-the timing gears. All-are-lubricated-and wear
should be minimal if clean oil of the correct grade is

- always used. Seals are subject to detericration as well
as wear, and may require replacement at varying periods.

“Shaft bearings are designed for optimus fife under
average conditions with proper lubrication and are
_-critical to-the-service life-of the blower.-Gradual
"bearing wear may aliow a shaft position to change
* slightly, untl rubbing develops. between impeller.and
casing. This will cause spot heating, which can be
detected by observing these surfaces. Sudden bearing
failure is usually more serious. Since the shait and
impeller are no longer supported and properly located,
extensive general damage 1o the blower casing and
gears is likely to occur.

il seals should be considered expendable items, to
be replaced whenever drainage from the headplate

For your nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOQTS (7668},

vent cavity hecomes excessive or when the blower is
disassembled for any reason. Sealing effectiveness
can vary considerably from seal to seaf and is also

-affected to-surptising tegree by-shaft finish-under the

seal lip. Because of these normal variables, minor seal
leakage should not be considered as indicating.
seal replacement. ©

Tmmg gear wear, when correct fubrication s main-
tained, should be negligible over a period of ‘years.
‘Gear-teeth-are cut to provide the correct amount of
backlash, and gears comectly mounted on the shafts
will accommodate a normal amount of tooth wear
without permitting contact between lobes of the two
impellers. However, too high an oil level will cause
churning and excessive heating. This is indicaied by
unusually high termperature at the bottom of the.gear

“housing. Consequent heating of the gears will resuft

in loss of footh-clearance , backlash and rapid wear of

ke gear-teeth usually will develep Continuation of this

tooth wear will eventually produce impeller contacts -
(knockmg) and from this point serious damage will be
unavoidable i blower operatxon is continued. A similar
situation can be produced suddenly by gear tooth
fracture, which is usually brought on by sustained
overloading or mementary shock loads.

Problems may alsa develop from causes ofher than
internat parts failure. Operating clearances within a
blower are only a few thousandths of an inch. This
makes it possible for impeller interference or casing
rubs fo result from shifts ih the blower mounting, or
from changes in piping support. If this type of trouble

‘is-experienced, and the blower-is found to be clean, iry

remaoving mounting strains. Loosen blower mounting
bolts and reset the leveling and drive alignment. Then
tighten mounting again, and make sure that alt piping
meets blower connections accurately and squarely
Foreign materials in the blower will also cause trouble,
which can only be cured by disconnecting the piping
and thorcughly cleaning the blower interior.

.A wide range of causes & solutions for cperating

troubles are covered in the TROUBLE SHOOTING
CHECKLIST. The remedies suggested should be
performed by qualified mechanics with a good
background, using procedures detailed in this manual.
Major repairs generdlly are to be considered beyond
the scope of maintenance, and should be referred

o ROOTS.

Warranty failures should not be repaired at all, unless
specific approval has been obtained through ROCTS

befare starting work. Unauthorized disassembly within
the warmanty period will void -the warranty:

10



- It is recommended that major repairs be performed
at an authorized ROOTS facility. However, itis
recognized that this may not always be practical. if a
. - blower is.out of warranty, mechanical adjustments and .
parts replacement may be undertaken locally at the
owner's option and risk. It is.recommended that
ROOTS™ parts be used to insure fit and suitabilfity. The
maintenance of a small stock of on-hand spare parts
can eliminate possible delays. When ordering parts
give #tem numbers and their word descriptions from the
appropiiate sectional drawings. Also specify quantities
required and the blower model and serial number from
_the nameplate.

Repairs or adjustments are best performed by person-
nel with good mechanical experience and the ability fo
follow the instructions in this manual. Some operations
involve extra care, patience, and adegree of precision
work. This is especially true in fiming impellers and in
handling bearings..Experience indicates that high
percentages of bearing failures are caused by dirt
contamination before or during assembly. Therefore,
the work area should be cleaned before starting
disassembly, and new or re-usable parts protected
-during progress of the work.

.In.the following repair.procedures,. numbers shown in
brackets { ) correspond to the item numbers used
in sectional drawings. it is recommended that the
procedures be studied carefully and completely, with
frequent reference to the drawings, before starting
work. This will produce better efficiency through an
understanding of what work is to be done, and the

" . order of doing it. Before-disassembly, mark all-parts

so that they may be returned to original locations or
relative positions.

Requirements for speciat tools will depend on the work

‘o be done.’if impeller-clearances and float are to-be

checked or re-set, a dial indicator and a set of long

feeler gauges will be needed. Work.invelving removal.

of the timing gears ¢annot be accomplished without a
Suitable puller.

Design of ROOTS™ blower is simple, and most repair

-operations are straightforward. For this-reason, the
following procedures are intended mainly to indicate

- 2 preferred work.order and to call out-points fo be

observed. Where spemal operations are required,

detailed coverage is given.

A - Replacing Timing Gears

1. Drain alf oil from the gearhouse by removing drain
plug (21} in the bottom. Remove gearhouse by
taking out all cap screws (23)in its flange. it may
be necessary to bump the sides with a wood biock

. or mallet to-break-the flange joint.

2. Reach through one of the blower pipe connections
. and place a chalk mark on the strip of one impeller
and the mating waist of the other, so that they
-may easily be retumed fo-their originat relative
positions.

1

5. Instaliing driven gear (4) —

3. GEAR REMOVAL: CAUTION: Do not remove gear
-nuts (17 completely before the gears are unseated
from the taper fits or damagefinjury may result.

For this- eperat{cn the impellers-should be wedged,
“as shown in Table 5. Back off gear clamping nuts
(17).about 1/4°. Use a suitable. puller or wedge. As

the putler set screw is torqued, the puller will have

a tendency to tum and contact teeth of the other

gear. To prevent this contact, hold the puller corner

nut with a wrench while torquing the set screw.

Once the gearis unseated, remove the puller.

Remove gear nuts (17) and the gear.

4. GEAR INSTALLATION: Place impellers in correct
position as previously marked. Be sure shafts and
gear bores are clean, oil'free and free of scraiches.
Clean the shaft tapered fits. Place hardwood
‘wedges as shown in Table 5. Install drive-gear
(4) and.gear nut (17}. Tighten the drivé gear nut
to the torque given below. Blower.assembly
must be fastened down for torquing operation.

Insert a’long, metal-
feeler gauge heiwesn the impellers’ liobes at the
fronts-or backs as shewn below.Feeler

gauge thickness fo be a middle value from Table 5
for fronts.and backs. install aut (17). Tighten. lightly
with a small wrench, then check front and back .
clearances against Table 5 for each 45° position.
Both fronts and backs should be about the same
and within the specified range in Table 5. Adjust
gear posifion, if necessary, then insert the
corrected feeler gauge and wedges and use a
torque wrench-to tighten the gear nut to the torque-
specified in below. Remove wedges and rotate

the drive shaft by hand to.make sure there are no.
‘gear tight spots or impeller contacts. CAUTION!
Keep fingers away from impellers and gears.

UniveraL RAI® SERIES BLOWER Gear Nut TORQUE

Frame Size Torque
Tot. T (kg-m)

22, 24, 60 (8.3)
82, 33,36 | o {15.2)
42 45,47 190 (26.3)
53,56,59 | 250 (34.6)
B5,68,615 | 400 (55.3)
76, 711,718 550 (76.1)

S2002 Dresser, Inc. all fights reserved.
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6 Check the end clearances between impetlers and
‘headplates. Adjust clearances per-B-15 below.

7. When clearances are correct, clean and re-instal}
the gearhouse. Check condition of flange gasket
{7) and replace if questionable. Fill gearhouse to
carrect fevel with proper grade oif,

B ~ Replacing Shaft Bearings and Impellers
Remove coupling or sheave from the drive shaft.

-Drain and rerove gearhouse, and pull the fiming

gears. If gears are fo be re-used, mark them so

they may he returned to the same shafts.

1. Break corners and deburr the keyway. Remove
‘bearing end cover at the drive-end. Remove
bearing clamp plates (34).

2. Make single and double identifying punch marks
on the mating edges of headplate and cylinder
" flanges atthe two ends of the blower:

3. At the drive end, drive out the two dowel pins and
remove all capscrews holding headplate to
cylinder. By inserting jacking screws into the two
threaded flange holed, and turning them in evenly,
_the headplate will be separated from the cylinder.
As the headplate comes off the shaits it will bring
bearings with it. 2-1/2" and 3-1/2" gear diameter

. units do not have tapped holes for jack screws in
the drive end headplates. Remove dows! pihs and
all capscrews holding headplate to cylinder and
foot on the drive end. Support unit under gear end
cylinder flange with the shafis vertical. Using soft
metal block against gear end shafts, push them
out of gear end headplate.

4. For 2-1/2" and 3-1/2" gear diameter units, support
the drive end headplate on the underside, and
using soft metal block against drive end shafts,
push them out of drive end headplate.

For 4", 68" & 7° gear diamster units, from the gear.
end, using a wood or soft metal block against the
ends of the shafts, drive them out of the head
piate. If they are to be reused, protect them from
damage in this operation.

5. If blower interior surfaces need cleaning, i may be
advisable to separate the gear end headplate from
the cyiinder. Use the sarme general procedure as
emplayed at the drive end.

6. Working. from the back (flat) face of each head
- plate, push or tap ouf the bearings and seals. Use
a round bar or tube that will pass through the shaft
clearance holes in the headplates. All lip seals will
be damaged during removal and must be
replaced.

7. Clean bearing and seal pockets in headplates and
remove burrs or rough edges. (Apply a thin coating
of sealant on seal 0.D.) Press new seals (27) into
gear end headplate using a round tube or

10.

1.

14..

bar with recessed end that will bear on the outer
metal edge of seal enclosure. Seal lip should
poini toward the driving fool. Seals to be flush
without board bore face. Apply & light coat of oit or
grease to the seal lips. In a similar fashion, mstall
1ip seals.into the drive end headplate.

. Place cylinder on a flat surface. Assemble gear

-end headplate to-cylinder after checking flange
purich marks. Drive in the two locating dowel pins

- before fightening-flange screws. Also install gear

end foot using the same fonger cap screws (32)
and washers (41). (On 6" & 7" UNIVERSAL RAP®
blower install both gear end feet.)

. -Place the-assembly horizontally on-steel blocks

with gear end headplate o bottom. The height .
of the blacks should be sufficient to clear gear
end shaft extensions. Assemble impellers into
the cylinder with the drive shaft (longer shaft)

in same location as in original assembly. Before
starting the shafts through the headplate hales,
make sure shaft endshave no sharp or rough
edges to damage seal lips. Position impellers at

“90° 1o each otherin the cylinder, using Icbe-and-

waist match marks if original impellers are being
re-installed. instalt drive end headplate and feet in’
same manner as gear end. :

ttis recommended that new bearings be used for
rebuild. Apply thin film of machine oii on the shaft
‘bearing fit, bearing £.0.,.and headplate bearing
bore. Install drive end bearings into headplate.
Use a tube with flanged end that will contact both
beanng faces simultaneously. Refer to Assembly '
Drawing for proper bearing depths. :

NOTE: Cyfindrical drive bearing should be
installed with inner race large shoulder

Tacing oufboard.

Place blower on its feet on a flat surface.
Loosen feet capscrews (32) and square up unit.
Re-fighten capscraws (32). Clamyp unit down to
a solid base for further assembly. -

. Qil the gear end bearing fits as described

previously. Install 2:1/2" thru 5" blower gear end
bearings flush with the headplate hearing
shoulders using proper drivers. On 6" & 7"
gear diameter units, instalf thrust washer

{29) in'bearing bores then install gear end
bearings so they protrude 1/16” (1.6mm) above
+headplate-surface.

. Install bearing clamp plates (34).On 6" & 7"

gear diameter uriits, blower impéller end
clearances are also to be set during this step.
‘tnstallt clarmp plates-{34) with capscrews (31)
making sure that the gap between the clamp plates
and.the headptlate is even all around. At the same
time, set end clearances per Table 5.

install gears and time impeilers as in (A).

For your nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOTS (7668). 12



15 For setting end clearances on 2-4/2” thru " gear
diameter units, speciat-fools, thrust adjuster fork
and thrust adjuster saddle are required. Refer to
Table & for installation of tools. -The‘ﬂat-side -ofthe
saddle rests against the bearing inner race and the
flat side of the fork rests against the back side of
the gear. Install a shim, with thickness equal to
gear end clearance (Table 5), between the impeller
-and the gear end headplates. Tap on top of the fork

- until the shim becomes snug. Remove the shim
and check end clearances. To increase gear end
clearance, tap on the end of the gear end shaft
‘with a seoft metal mallet. Set end clearances for
6" & 7’ by turning capscrews (31} evenly in or out.

16. Install drive end cover (5) affer-packing bearing
: cavities with suitable grease. Replace drive shaft
‘seal. Lip must point-toward (33) the bearing.
Exercise care not to damage the lip as it passes
-aver.shaft keyway.

17. Instalt gasket item (7). install the gear house after
cleaning out the inside. Tighten gear box cap
screws (23) evenly. Fill with correct grade of oil
-uril oil flows out through oil fevel hole. Grease
drive and bearings. (See Lubrication.)

18. Reinstall coupling or belt sheave making sure that
they have a slight slide fit with the shaft and could
- be installed by hand.

- TECHNICAL SUPPLEMENT
for 32, 33, 36, 42, 45, 47, 63, 56, 59, 65, 68, 615
UniveraL RAI®-Gi BLOWERS

ROOTS™ Universal RAI™-G rofary positive gas blowers
are a design extension of the basic Universal RAI™
blower model. URAI™-G blower uses (4) mechanical
seals in place of the standard in board lip seals to
minimize gas leakage into the atmosphere. The seal
vent chanibers are plugged. These units are intended

for gases which are compatible with cast iron case
‘material, steel shafts, 300/400 series stainless steel
and carbon seal components, viton o-rings and the

- oilfgrease lubricants. if there are any questions

~ regarding application or operation of this gas blawer,
_please contact factory.

Precaution: URAI"-G blowers: Care must be used
when opening the head plate seal vent-chamber
plugs ( 43} as some gas will escape-if it is a pres-

.sure system, or the atmospheric air will laak in-if
the system is under vacuum. There is a possibility
of some gas leakage through the mechanical seals.
This leakage on the gear end will escape through
the gear box vent, and on the drive end, through

- the grease release fittings. If the gas leakage is
undesirable, each seal chamber must be purged

- with an inert gas through one purge-gas hole
{43 } per seal . There are two plugged purge gas

- -holes(1/8 NPT) provided per seal. The purge gas

pressure must be maintained one psi above the
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discharge gas pressure. Also,- there exists a
possibility of gear end ofl and drive end grease
feakage into the gas stream.

The lubricants selected must be compatible with the
gas. Mechanical Seal Replacement: Disassemble the
Bblower. Dufing.disassembly, damage to mecharical
seals is very likely. During rebuild, always use new
‘mechanical-seals. Prior to any assembly, make sure
that all parts are completely clean and free from nicks
and scratches.

{1) Place head plate on an assembly table with seal
bores pointing up. Coat the OD of the stationary
seal element and install it with carbon facing up in
the seal bore with-a-seal driver that is.guided by the
bearing bore. Drive the seal flush with front face of
the seal bore. Repeat this procedure for all four
seals. Apply a light coating of lubricating oil on the

“sealing surface. Protect sealing faces during
assembly from any damage.

{2} Apply teflon. based sealant.on the cylinder flanges
before instaliing head plates. Continue the assembly
procedure as outlined up to bearing instaliation.
Before instaltation of the bearings, the seal mating

_rings need to be installed. Apply light film of
lubricafing oil on maﬂng fing o-rings and sealing
faces. Slide mating rings on the shaft and up to
-carborr faces making-sure ihat no damage to the
o-rings occlr during installation (break sharp
shaft corners.to-aveid damage o the o-rings durmg
initial préparation). Instali bearings all the way .
against the back bearing bore shoulders.

{3) Complete the rest of the assembly Make sure all
--plugged holes are sealed. wath %eﬂan thread
liquid sealant.

‘Note: On 8" gear diameter units, shims (44) are used
between the bearing clamp plates and the head plate
on-the gearend.

Also, ont size 32 and 42, washers with embedded
o-rings are used on the center head plate to
cylinder bolts.

After the assembly is completed, plug the blower
inlet and discharge connections and run static
soap bubble. Leak test to assure lfeak

free assembly.

For satisfactory operation of mechanical seals,
synthetic lubricanis are recommended (Check
suitability fo gases befare using.)

-Qils:

(1)ROOTS™ GT Synthetic Lubricant ROOTS
PIN 13-106-001 {1) one quart 1S0-220

(2) Mobi! SHC 600 Series Lubricafing Oils -

Grease:
ROOTS™ Synthetic Grease — NLGI # 2
ROOTS PN T20-019-001 (1) one 14 oz tube

€2002 Dresser, Inc. all fights reserved.
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- MAINTENANCE & REPLACEMENTS: RAM™ SERIES BLOWERS

A good program of consistent inspection and mainte-
"‘nance is the most reliable methed of minimizing repairs
to a blower. A simple record of services and dates will
“help #eep this work on a regular schedule. Basic

service needs are:

» Lybrication
= Checking for hot spots

"« Checking for increases or changes in vibration
- and-noise

* Recording of operating pressures and temperatures

Above all, a blower must be operated within its
specified rating limits, to.obtain satisfactory service life.

A newly installed blower should be chacked often

-during the-first ronth of fuli-time operation. Attention
thereafier may be less frequent assuming satisfactory
-performance. Lubrication is-normally the most impor-
tant consideration and weekly checks of iubricant
levels in the gearbox and bearing reservoirs should
be customary. Complete oil change schedules are
discussed under LUBRICATION.

Driver lubrication practices should be in accordance
. with the manufacturer’s.insfructions. I direct conpected
to the blower through a iubricated type coupling, the ~
coupling should be checked and greased each time
blower il is changed. This will help reduce wear and
prevent unnecessary vibration. In a belted drive sys-
tem, check belt tension pericdi caﬂy and ihspect for
frayed or cracked belfs.

In a new, and properly installed, unit there is no contact
between the iwo impellers, or between the impellers
-and cylinder or headplates. Wear is confined {6 the
bearings (which support and locate the shafts) the oil
.- seals, and the timing gears. All are fubricated and wear
should be minimal if clean oil of the correct grade is
always used. Seals are-subject {o-deterioration-and
wear, and may require replacement at varying periods.

‘Piston ring seals (28) are designed to operate without
rubbing contact, once temperature and thermal growth
~have-stabilized. The stationary rings will rub the rotating

sleeve (38) briefly as a result of temperature cycles
that cecour during the. startup and shutdown of the unit.
The sieeves are hardened and the rings are coaled
with dry lubricant that provides for temporary break in
wear. Replace piston ring seals if they become exces-
sively worn or inspecfion shows more than .010”
{.25mm) axial clearance between ring and groove.

Shaft bearings are designed for apfimurn life Lnder
average condifions with proper lubrication and are
critical to the service life of the blower. Gradual bearing
wear may allow a shaft position to change slightiy, until
rubbing develops between impeller and casing. This
will cause spot heating, which can'be detected by
observing these surfaces. Sudden bearing failure is
-usually more serious: Since the shaft and impeller are
no langer supported and properly located, extensive

general damage to the blower ¢asing and gears is
Tikely to oceur.

Qil seals should be considered expendable items, to
be replaced whenever drainage from the headplate
vert cavily becomes excessive or when the hlower is
disassembled for any reason. Sealing effectiveness
can vary considerably from seal to seal and is also
affected fo surprising degree by shaft finish underthe-
seal lip. Because of these normal variables, minor- -
seal leakage should not be considered as. mdlcatmg
seal replacemsit.

“Timiing gear wear, when correct lubrication is main-

tained, should be negligible over a period of years.
Gear teeth are-cut to provide the cerrect ameount of

- backlash, and gears comrectly mounted on the shafts -

‘will accommodate a normal amount of tooth wear
without permitting contact between lobes of the two
impsliers. However, too high an oil level will cause
churning and excessive heating. This is indicated by
unusually high temperature at the hottom of the gear
housing. Consequent heating of the gears will resulf in
loss of tooth-clearance , backlash and rapid wear of the
gear teeth usually witl develop: Continuation of this- |
tooth wear will eventually produce impsller contacts: -
{knocking}, and from this point serious. damage will be
unavoidable if blower operation is continued. A simitar
situation can be produced suddenfy by gear footh
fracture, which is usually brought on by sustained
overloading or momentary shock loads.

Problems may also develop from causes other than
internal parts failure. Operafing clearancas within.a
blower are pnly a few thousandths of an inch, This
makes it possible for impeller interferences or casing
rubs to result from shifts in the blower mounting, or
from changes in piping support. If this type of trouble
is experienced, and the blower is found to e dlean, try
removing mounting strains. Loosen blower mounting
‘bolts-and resebthe‘leveiiﬂg and drive alignment. Then
tighten mounting again, and make sure that ali piping
raeets blower connections accurately and squarely
Foreign materials sucked info the blower will also
cause trouble, which can only be cured by disconnect-
ing the piping and thoroughly dleaning the blower interior.

A-wide range-of causes-& solutions for cperating.
troubles are covered in the TROUBLE SHOOTING
CHECKLIST. The remedies suggested should be

. performed by quahf‘ ed mechanics with a good

background, using procedures detailed in this manual.
Major repairs generally are to be considered beyond
the scope of maintenance, and should be referred

1o ROOTS.

Warranty failures should not be repaired at all, unless
specific approval has been obtained through a Sales
Office or the factory before starting work. Unauthorized
disassembly witkiin the warranty penod will void-the
warranty.

For your nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOTS (7668). 14



" ltis recommended that major repairs be performed at

an-authorized ROOTS facility. However, 'it‘is-remgnized-

that this may not always be practical. If a biower is
out-of warranty, mechanical adjustments and paris
replacemant may be undertaken locally at the owner's
gption and risk. It is recommended that ROOTS™ parts
‘be used to insure fit and suitability. The maintenance
of a small stock of on-hand spare parts can eliminate
possible delays. When ordering parts give ltem
numbers and their word descriptions from sectional
- -drawings and parts lists. Also specify quantities
wanted and the blower size and serial number from
~the nameplate.

Repairs or adjustments are best performed by

personnel with good mechanical experience and the

ability to follow the insiructions in this manual, Some

operations involve exfra care, patience, and a degree

. of precision work. This is especially true in timing

Impellers and.in handling bearings. Experience

“indicates that high percentages of bearing failures
are caused by dirt contamination before or during
assembly. Therefore, the work area should be cleaned
before starting disassembly, and new or re-usable
parts protected during progress of the work.

In the following repair procedures, numbers shown
" in brackets { ) correspond to the Item numbers
-used in assembly drawings, and parts lists. It is
recommended that the procedures be studied carefully
.and completely, with frequent reference to the draw-
ings, hefore starting work. This will produce beétter
efficiency through an understanding of what work is to
-be done, and the order of doing it-Before disassembly,
mark all parts so that they may be returned to original
locations or relative positions.

Requirements for special tools will depend on the waork
-to ‘be dane. if impeller-clearances and float-are-to-be
checked or re-set, a dial indicator.and a set of long
feeler gauges-will-be needed. Wark involving removal
of the timing gears cannot be accomplished without a
pulier suitable. Heat must be used during bearing and
sleeve installation.

‘Design - of ROOTS™ blower-is-simple, and most repair
operations are straightforward. For this reason, the
following. pracedures are intended. mainly to indicate
a preferred work order and to call out poinis o be

~ observed. Where special aperations are required,
detailed coverage is given.

DISASSEMBLY OF DRIVE END

' 1 Remove the sheave or coupling and key from the
~drive shaft. File off any burrs.or sharp edges along
the keyway.

2. Drain oil by removing drain plug (22). '

3. Remove the flange screws (75). Tap. the drive end
cover fo loosen i, then slide it along the shaft care
fully to avoid demaging the lip seal (33) on the
drive shaft keyway. Remové the gasket (7).
Remove oil slinger (40) and cap screw (60).
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4. Remove bearing clamp plates (34) by unscrewing

capserews-(32)-and removing ieck washers (35).
Keep shim halves (10) together exactly as removed
by tagging them with each clamping plate.

‘5. Remove the headplate — remove all capscrews
{23) holding headptate tothe cylinder: insert .
jacking screws into the four thredded flange :
-holes and turn them in-evenly. The headplate will
separate from the cylinder. The lip seals (27), and
bearing outer race and rollers, are removed with
the headplate and can be pressed out later.

6. Remave the bearing inner race and sleeve (38)
from the shaft with aid of a bearing pUIIer by
inserfing the puller jaws in the groove in the slegve
and applying the jacking screw against the end of
the shaft. Protect the threaded hole and the end
of the shaft with a small, flat spacer befween the
shaft and the pulier.

DISASSEMBLY OF GEAR END

1. Drain oil completely from the gearbox sump by
removing plugs (22) in bottom of the headplate (1).

2. Loosen all flange screws (75) in the gearbox and
remove all but two upper screws. Bump the gear
‘box to Break the.joint i it cannot be pulled free by
hand, then remove the last two screws and [ift off
“the gearbox: Remove gasket (7).

3. Removmg gears: GAUTION: Do not remove gear
nuts (31) completely before the gears are unseated
from the taper fits or damage/injury may result.

‘Be sure that each gearis marked for return to the
same shaft in the same angular paosition and that
the-gears-have matech marks for the-feeth. For this
operation, the impellers should be wedged as
shown in Figure 8. Back off nuts (31) and slinger
(48). The timing gears (4) have twa 1/2° — 13 holes
for pulling purposes. Use a suitable puller.

4. Remove bearing clamp plates (54) by unscrewing
capscrews (32} and removing lock washers,
Group the shims (10), the wavy spring vashers
{29) with each clamp plate and tag for ease of
reassembly.

5. Remove the headplate — remove all capscrews.

. 23) holding the headplate {6 the cylinder. Insert
Jjacking screws into the four (4) threaded flange
holes and turn them in evenly. They headplate will
separate from the cylinder. The lip seals (27}, and
bearing outer race and rollers, are removed with
the headplate and can be pressed out later.

For RAM™-J WHISPAIR™ gas pump units:

The gear end headplate which is removed next
requires a different approach from the drive end.
On this end, the shafts are forced from the bearing
bore by using a bar across the end of the shaft
with threaded rods to the headplate. Once the
‘headplates are removed from the-assembily, the
seal housings can be pressed or driven from
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" the headplate bores. Generally, new seals will be
_Tequired prior toreassembty.

B. Remove the beanng inner race and sleeve (38)
from the shaft with the aid of a bearing puller by
inserting the puller jaws in the groove in the sleeve
and applying ‘the jacking screw against the end of
the shaft. Protect the threaded hole and the end
-of the shaft-with a-small, flat:spacer between-the
shaft and the puller..

- ‘ASSEMBLY

Prior to any assembly operation, it is essential that all
parts are completely clean and free from nicks and
scratches.

Prior fo assembly, lightly coat the groave in the sleave
with slip-plate. ROOTS. PJN813 -314-000.

‘i Assembly of Piston ring seals (28) —To avoid
seratching the fip seal surface, install the Piston
fing seals (28) in the sleeves (38) from the end
nearest the groove befareassemblmg the sleeve
on the shaft,

- Unhook the gap joint and expand the ring whife
sliding it to the groove, then compress it so one
- -end of the-hook joint slides over the other. Meve
the ring in the groove to be sure it is free.

“NOTE: Care must be taken not fo scratch or dent
. the sleeve surface since it is the sealing surface
“forthe lip-seal.

2. Instaflation of sleeves (38) — heat the sleeve to
300" F. (149°C) then quickly slide it on the shaft
tightly against the impeller. If the sleeve hangs up

- during assembly; it can be pressed into place
using a fubular pressing tool with square,
-clean-ends.

tnspect entering bevels tobe sure they are smooth
~andchean. Locate thw drive impelier-correctly

{top for vertical units and toward the driver for
herizental units).-Place the seal-fing gaps foward
the inlet for pressure applications and towards dis
charge for vacuum gpplications. insert the impeller
shafts in the headplate so the impellers rest on
the headplate. Use care to avoid damaging the

lip seals.

. Assembly of cylinder (11) to gear.end headplate

{1) - Install dowel pins (16) and secure oylinder to
headplate with capscrews {23). Torque to 35 ft.-lbs
(4.5 Kg-m}. Then, install drive end headplate (1)
and dowel pins {16} and secure with capscrews
(23). Instal Teet {768) & 77} io both headplates and
secure with capscrews {66). Torque to 35 ft.-lbs.

(4:5 kg-m}.

For Gas Sealed Units: Use a Teflon sealant
between headplate and cylinder joint. Assemble
rotating seal — apply a light coating of ail to the
Q-ring.and seal-face. Then with flute side out
install the rotating seat tight to the shatt sleeve. '
Check and record seal-compression — With the
seal body in place and the impelier against the -

-opposite headplate, check that seal compression

is adequate. This can be checked using a depth
gauge or dial indicator from the face of the head
plate to the face of the mating ring. First, measure
this distance while the carbon is out at ils full

‘fength. Then, push the mating ring back against its

stop and measure it again. The difference
between these measurements is the compression.
This can be done easily with finger pressure as the

,spnng farce is only 10 tbs. The correct travel is

given below {record actual compression on
clearance sheets).

. Assembly of seals (27} in headplate (1) - Place

headplate"ﬂat with sedl bores up. Be sure the
pressing tool face is clean and square and there is

- arsmopth, cleary entering bevel in the-headplate.

Lubricate the seal lips. Place seal over the bore

Aleth lip-facing .up, then press the seal evenly untit it

is flush with bare face.

SeaL. COMPRESSION

Frame Minimum Maximum
400 047 097
600 108" A1

* Prior to to assembly, lightly coat the groove in the sleave(38) with slip plate.

ROOTS™ P/N 813-314-000

ForGas Sealed Units: Assemble mechanical
seals (27) in headplate — (CAUTION: Care musf
. -be-used {c-avoid-damaging the carbon-face.

Before proceeding with this step, you should have

.a piloted seal doiver which.is designed to clear

the carboh face.) with headplate positioned -
horizontally with seal bores up. Be sure the
pressing tool face is clean and square and there is
a smooth, clean entering bevel in the headplate.
‘Place the seal over the bore with carbon 'facing up.
Then press the seal evenly on its steel shell using
the piloted seal drwer uniil-the-driver seats against

-the stop.

4. Assembly of impellers (12 and 13) to headplate
(1) — Place gear end headplate flat on 3 in.
. (76 mm) blocks with-the smalfest-bores facing up.

6. Installation of bearings {14) — Heat bearing inner

race to 300°F {149°C) in an oven or hot ail; then
slide it onto the shaft so the bearing shoufder is
snugly against the sleeve. Note: Be sure fo install
the shaft-shim {70) behind the shaft sleeve before-
installing the drive end drive bearing inner race.
This is required.to compensate for the oil leader for
shlmmlng Insert the bearlng outer race and rollers
in each bore and tap lightly in p!ace Spray '
bearings with lubricant.

. Measure and.reoprd-the-end-.cleamnces--beween

the impellers and drive headplate using long feeler
gauges. Then, subtract the allowed average drive
end clearance. See Table 6. The result is the
space required between clamping plates (34) and
bearing cuter race. Place shims (10) as required
to get this clearance. Then, fasten the clamping
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plates to the headplate with capscrews (32) and
Jack washers (35).

8. Installation of gear end bearings (14) -~ Tumn the
blower so that the gear end headplates is up, Heat
bearing inner race to 300°F (149°C} in an oven or

-hot ail; then slide it onto the shaft so that the
bearing shoulder is snugly against the sleeve.
-Insert the bearing outer race and rollers in each
bere and tap lightly into place.

8. Measure and recerd the end clearance between
the impellers and gear end headplate, then sub-
fract the allowed average gear end clearance. See
Table 6. The result is the space required between
<clamping plate (54) and bearing outer race. Place
shims (10) as required to get this clearance. Then
Tasten the clamping plates (54) to the headplate
using capscrews (32) and lock washers (35). Do
not instalt wavy-spring washers {29) at this time,
-as a final check of clearances is required first.

10. Final check of end clearances and float — Using
long feeler gauges, check the clearance between
the impellers and drive end headplate. See Tahle
6. Place the blower assembly on its feet and
correct shimming as required. Then, force the
impellers as close to the gear end headplate as
possible, and check the clearance between

{mpeilers and gear end headplatefor agreement

“with Table 6. Adjust shimming on the gear end as
requirad. With unit securely fastened. down, use a
dial indicator to measure the impeller float. Again
push the impeller to one end of the cylinder. With-
indicator firmly mounted, place contact point on the
end of the shaft just pushed and set dial on zsro.
Foree the impeller fo the opposite end {toward
indicator). Indicator reading will he a measurement
of the impetler float. Repeat process on second
impeller and compare fioat to Table 6. Adjust
shimming at-bearing clamp plates o cbtain hoth
float and end clearances specified in Table 6.

Finally, after clearances and ficat have been
corrected and checked, remove the gear end
-clamping -places (54} and install- wavy-spring
washers {29) and reinstall shims (10) and clamping

- plates {54). Be sure oil feed grooves are up and
toward bearings.

1. instafling drive gear-{¢y — Be sure shafts and gear
bores are clean and free of scratches. Olf gear nut
threads lightly. Place-hardwood wedges as shewn

-in Figure 8. Install gear (4) and nut (31) so match
mark at the tooth is at the line of engagement. -
Tighten the-drive gear to the torque given below.
Blower assembly must be fastened down for’
torquing operation.

12. Left side discharge machine
Installing driven gear (14) — insert a long metal
feeler gauge between the impellers’ lobes at the
fronts as shown in Table 6. Feeler gauge thickness
to be a middle value from Table 6 for fronts.
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13. Right side discharge machine
nstalling driven gear {4} — insert a long metal
fesler gauge between the impellers' lobes at the
backs. Feeler gauge thickness to be minirmum
velue from Table 6 for backs.

RBAM"™ SERIES BLOWER GEAR NuTt TORQUE

Frame Size Torque
. th.-ft. (kg-m)
1404, 406,409, 412, 418 460 (56}
616, 824 630 (88)

RAM™ SERIES BLOWER OiL SLINGER SCREW TORQUE

Frame Size Torque
th.-ft. {kg-m)
404, 406, 409, 412, 418 ‘ 75 {10}
616, 624 140 (19)

Align the gear so the taoth maftch marks agree with

the drive-gear, then install slinger (46) and nuts (31).
Tighten lightly with a small wrench, then check front
and back clearances.against Table 6 for each 45°
position, Both fronts should be about the same and
backs should about equal and be within the specified
range in Table 6. Adjust gear position if necessary, then
insert the corrected feeler gauge and wedges and use

‘a torque wrench to tighten the gear nut to the torgue

specified above. Remove wedges and rotate the drive
shaft by hand to make sure there are no gear tight
spots or impeller contacts. CAUTION: Keep

fingers away from impeller end gears.

install gearbox (3) with gasket (7) and tighten the
capscrews (75) evenly to 10 fi.-tbs. (1.3 kg-m).

Install drive end oil slinger {40} and capscrew
(60), apply Lockiite to threads and torque to value
specified above. -

Install drive end cover (5) and gasket (7) with drive lock

‘pins (17} in place, being careful not o dent or-scrateh

drive shaft lip seal surface. Tighten capscrews (75)
evenly. Check seal bore for concentricify with shaft
using an indicator; reposition drive lock pins, if neces-
sary. Install seat (33) with lip facing inward, using care
to avoid tearing or scratching seal on shaft keyway, Use

" a pressing tool with clean, square ends to insure cor-

rect positioning of the seal. For hydredynamic style
seals, the shaft rotation is critical for correct installation
and proper sealing. Match-the directional arrow shown-
on the seal faces with the required shaft rotation. An
installation protective sleeve is :equ:red fa pmtect seal
tip durmg installation.

Instalt vent plug (21} in.each headplate.

Replace oif drain plugs (22) and refilf drive end and
gear sumps with proper grade of oil as discussed
under LUBRICATION.

Install drive sheave or boupling half and instali blower,
refer fo INSTALI..ATION instructions

‘©2002 Dresser, Inc. afl rights raserved,

ROOTS, RAM, URAI and WHISFAIR are tradamatks of Dresser, Inc.
Dresser Deslgn and Unlversal RAl are registened trademaris of Dresser, Inc.



FIGURE 2

 ALLOWABLE OVERHUNG LOADS FOR V-BELT DRIVES UNIVERSAL RAPURAI™-J UNITS

252100 « Motor HP
‘Biower RPM « Sheave Diameter

TN_AT Belt Puli Ibs =

C = Distance between drive bearing center line and.
sheave center fine (A+B)

N A U _ Sheave Width
i T S l B=(18"+ ———
- —— gL | _
71y | Shaft Load (lb.in) = Belt Pult - C
I Frame 1 ‘Dimension | Max Allowable
J Size “A” Shaft Load (lb-in.)
L1 ] 22,24 0.61 80
/N l /L 32,33, 36 080 300
T | 42,4547 | 1,02 640
«—A ..._-___B_.,.,l 53, 56, 58 1.13 1,110
| |_865.68,615 138 1,550
DN, S 76, 711, 718 1.16 2,300

- NOTE: Arc of sheave belf contact on the smaller sheave not to be less than 170°

Driver o be installed on the inlet side for vertica units, and on the drive shaft side
for horizontal unifts.

ArLowasLE OVERHUNG LoaDs FOR V-BeLt DRivES 400 - 600 RAM™ units

INA NAT 27500 » Motor HP
Fl Beit Pull tbs = -
— Blower RPM » Sheave Diameter
= 7 Hite , Sheve Width
ot i 1. | | ShaftLoad (lb.in) = Belt Pull « (A + 1/8" + ——E-——- )
Y’
- 11 :
5_" _‘;ﬂ Dimenslon “A”
11 1] : Max Aliowabile
Frame Standard | Bottom Drive or Shaft Load
g, Size Unit |Double Shaft Seal {Ib-in.)
| || 404, 406 1.80 211 3,200
N N | j40s, 4124181 190 211 : 3,200
616,624 | 211 267 7.975
A il 178" Max

NOTE: Arc of sheave belt conlact on the smaller sheave not to be less than 170°

Driver{o be installed on e intet side for veriical units, and on the drive shaft sidefor
horizonial units.

For your nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOTS (7668). 18




" "FIGURE3
AIR BLOWER INSTALLATION WlTH ACCESSORIES

—— Manuat Discharge Unloading Valve

Infet Air Fliter—\

Vacuum Relief Valve

- Temperature Gauge ¥
Dq | Manometers

Back Pressure
Regulater (oplionat)

Prassure Relief Valve

Check Valve

inlet

Isolation Valve
with Lirsit Switch IF a Sitencer
O '""'
Temperature Gauge—"
Discharge Silencer ——a-
AlR BLOWER \ \temporaty screen
ansion Joink
; *Differential Pressure & . o . Bxp
. Temperature Switches -LExpansion Jeint with-Control Unit
Above are suggested. locations for-available accessories.
Gias BLOWER INSTALLATION WITH ACCESSORIES
' Back-Pressure By-Pass Cooler
/ Regulator l
R  EGEGEEEEEEEETE (o ST TR R *
| LSl k i
H / Normat Starting Vaive ' A :
L] L}
I : 7 Pressure Relief Valve ' Infet
I ———D_ﬂ ¥ t Silencer
[ Vacuum
olre Relief

Tomperature  Vélve
O Gauge l 5 a
' |

Discharge L

Silencer
Temporary /

Starting Valve

A \—Temporary Screen
GAS BLOWER — Expansion Joint

Differrential Pressure & Expansion Joint with Control Unit

Temperature Switches

Above are suggested tocations for available accessories.

19 ’ @2002 Dresser, Inc. all ights reserved.
ROOTS, RAM, URAI and WHISPAIR are tradematis of Dresser, Inc.
Drasser Dasign aisd Uni | RAL ate regk { trach ks of Dresset, Inc.




FIGURE 4

‘BLOWER ORIENTATION CONVERSION .

Model ‘Reversible Whispair
Rotation Design
‘Universal RA! ) yes no
URAIJ no yes
URALG yes - o
RAM yes no
RAM-J no yes
RAM-GJ no ves

Special Note: WHISPAIR™ models are designed to
operate with only one shaft rotgtion direction to take
full advantage of the Whispair feature. Therefore, a
WHISPAIR™ blower should be operated in the following
combinations only.

» CCW Rotation: Bottom Shaft; Right side discharge
or a Left Shaft; Bottom discharge

+ CCW Rotation: Top Shaft; Left side discharge or a
- Right . Shaft; Top discharge
« CW Rotation: Boitom Shaft; Left side discharge or
a Right Shaft Bottom discharge

« CW Rotation: Top Shaft; Right side discharge or a
Left Shait Top discharge

‘BLOWER ORIENTATION AND LUBRICATION PoINTS: UNIVERSAL ‘RAI® & URAI™-G GAS BLOWERS

Grease Fitting

Refief Fitting-

Right Drive Shaft on Top
Discharge

Drive Shaft on Bottom

Vertical Mounting

| A ; Drein
Horizontal Geer End Plug

Dischar

Drive Shatt on Left

Horlzontal Mounﬂhg

For your nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOTS (7668). 20




"FiGURE 5 |
- BLOWER ORIENTATION CONVERSION - WHISPAIR™ units

1. STANDARD ARRANGEMENT ( 3-WAY UNIVERSAL)
EXTERNAL SIGHT GLASSES (37) & BREATHERS (21) MUST BE RELOCATED AS SHOWN.
FEET (76&77) & LIFTING LUJGS (63) MUST BE RELOCATED AS SHOWN.

DiscH INLET

TOP DRV, LS. DISCH L+. DRV, BTM DISCH RH. DRV, TGP DiSCH

2. NON-STANDARD ARRANGEMENT ( 3-WAY UNIVERSAL} )
CYLINDER {11} MUST BE UNBOLTED FROM HEADPLATES (1) AND DISCHARGE
RELOCATED AS SHOWN. MUST HAVE AUTHORIZATION FOR CONVERSION
S0 NOT TO VOID WARBANTY.

EXTERNAL SIGHT GLASSES (37) & BREATHERS (21) MUST BE RELOCATED ALSO.
FEET (76&77) & LIFTING LUGS (63) MUST BE RELOCATED AS SHOWN

TOP DRV, R.S. DISCH R.H. DRV, BTM DISCH LH, PRV, TOP DISCH

3. BOTTOM DRIVE SHAFT ARRANGEMENT "SPECIAL ORDER" (3-WAY LINIVERSAL)
SPECIAL OGE OIL SLINGER REQUIRED FOR ASSEMBLY.
MAY BE CONVERTED TO HORIZONTAL CONFIGURATION AS PREVIQUSLY SHOWN.

INLET INLET

L RS, D LS.
21 BTM DRV, R.S. BISCH BTM DRV, L.8. DiSCH ©2002 Dresser, Inc. al rights reserved,
ROQTS, RAM, URAI and WHISPARR are frademarks of Dresser, Inc,
‘Dresser.Design and Universal KA are registered trademarks of Dresser, Inc.



TaBLE 1~

URAI™-J WHISPAIR™ & URAI™-G GAS BLOWER, MA)‘(IMUM ALLOWABLE OPERATING CONDITIONS

Frame Gear Speed Temp. Rise Delta Pressure inlet Vacuum
Size Diameter (Inch) RPM F° (CY) PSl  (mbar) INHG {mbar)
22 25 5275 225  (125) 12 (227) 15 (500}
24 25 5275 210 (117) 7 {483) 15 (500)
32 35 3600 240 (133) 15 1034 16  (539)
33 35 3600 225 (125) 12 {827) 15 (500)
36 3.5 3600 225 (125) 7 {483) 15 - (500)
42 4.0 3600 240 (133) 15 (1034) 16  (539)
45 4.0 3600 225 (125) 10 {690) 16 (539)
47 40 3600 225 (125 7 (483} 15 (500)
53 5.0 2850 225  (125) 15 {1034) 16 (539)
56 5.0 2850 225 (125} 13 (896) 16 {539)
Y 50 2850 225 (125} 7 (483} 15 (500)
65 6.0 2350 250 (130} 15 (1084) 16 (539)
8 6.0 2350 240 (133) 14 (965) 16 (539)
615 60 2350 130 (72) 7  (483) 12 (408)
76 7.0 2050 250 (139) 15 (1034) 16 (539)
711 7.0 2050 225 (125) 10 (690) 16 (539)
718 70 2050 130 (72) 6 (414) 12 (405)
RAM™, RAM™-J WHISPAIR™ BLOWER, RAM™-GJ GAS BLOWER
Maximum -ALLOWABLE OPERATING CONDITIONS
Frame Gear Speed Temp. Rise Delta Pressure Intet Vacuum
Size bBiameter (Inch) ‘RPM Fe{C?) PSt {mbar) INHG (mbar)
464 45 4000 240 (133) 18 {1241 1% {539)
406 45 4000 240 (133) 18 (1241) 16 (539)
408 45 4060 240 {133) 18 {1241} 16 {539)
412 45 4000 240 (133) 15 {(1034) 16 (539)
418 .45 4000 240 {133) 10 (680 16 (539)
616 6.0 3000 230 (128) 15 (1034) 16 (539)
. 624 80 3000 230 (128) 10 {690) 18 {539)

-For your nearest ROOTS Office, dial-our Customer Service Hot Line 1 877 383 ROOTS (7668).
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 TABLE 3

RecommeNDED OiL GRADES

_ Ambient Viscosity Range | IS0 No. Approximate
Temperature °F (°C}) SSU at 100°F SAE No.
Above 90° (32°) 1000-1200 320 80
32° to 80° (0° fo 32°) 700-1000 220 50
0° to 32° (-18°ta 0%} 500-700 150 40
Below 0° (-18°) 300-500 100 30

UNIVERSAL RAI®, URAI™-J, URAI™-G OiL Sump CAPACITIES

Frame Size Capacity FL Oz. (Liters)
Vertical Horizontal
22 34(1) 6.1(.18)
24 3.4 (1) 6.1(.18)
3z 8.5 (:25) 16.0 {.47)
33 85 (.25) 16.0 (47)
36 8.5 (.25) 16.0 (.47)
42 12.7 (.37) 22.8 (67)
45 12.7 (.37) 22.8 (87}
47 12.7 (37) 22.8 {,67)
53 16.0 (47) 27.6 (.82)
56 16.0 (.47) 276 (.82)
59 16,0 {47) 27.6(.82)
65 28.3(84) 52.1 (1.54)
88 28.3 {.84) 52.1(1.54)
615 28.3 (.84) 52.1 (1.54)
76 32.3(.96) 59.5 (1.76)
711 32.3 (.96) 59.5 {1.76)
718 32,3 (.96) 59.5 (1.78)
‘RAM™, RAM™-J & RAM™-GdJ Ow Sume CapPaCITIES
‘Orientation Gearbox Drive End
Fl. Oz {Liters) FL Oz (Liters)
{ 400 (Horizontal) 36 1.06 19 58
400 (Vertical) 18 52 9 27
1 600 (Horizontal) a5 2.81 50 1.48
600 (Vertical) 55 163 28 0.83
TABLE 4
SUGGESTED BEARING GREASING INTERVALS
Speed In RPM Operating Hours Per Day
8 1 16 ! 24
Greasing Intervals in Weeks
750-1000 7 4 2
1000-1500 5 2 1
1500-2000 4 2 1
2000-2500 3 1 1
2500-3000 2 1 1
3000 and up 1 1 1

23
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TABLE 5

NormaL CLEmhncES.FbR UniversaL RAI® anp URAI™-J, URAI™-G BLOWERS - INCHES (M)

‘ Impeller Ends - Gylinder Impeller
Frame Total Drive End Gear End Inlet & Center * Fronts/Backs
Size Minimum Minimum Discharge Center
22 |.006.010 (15-25) | .003 (.08) .003 (08) | .004/.005 (10-.13) | .002/.003 (.05-08) | .007/.01 (.18-25)
24 | 006018 (15-.25) | 003 (.08) 003 (08) 004/.008 (.10-.18y ; .002/.003 {05-08) | .007/.0%1(.18-25)
32 | .006/011(15-28) | 003(08) | .003(.08) | .004/006 (.10-15) | .002/.003 (.05-08) | .01/.012(.25-30)
33 006/.011 {15-28) | .003{.08) 003 (08) 1| .004/006 (10-.45) | .002/.003 (.05-08) | .01/.012(25-30)
35 0067011 (15-28) | 003 (.08) 003 (.08) | .004/.006 (10-.15) | .002/.003 (.05-.08) | .01/012(25-30}
42 | 008/.011(20-28) | ©004{10) | .004(10) | .005.007 (13-18) | .003/004 {08-10) | .009/612(23-.30)
45 | .008/.013 (20-33)| .004(.10) 004 (10) | 0057007 (13-.18) | .003/.004 (.08-.10) | .012/.015 (.30-.38)
47 |.008/.013 (20-33) | .004(10) | .004 (10} | .005.007 {.13-.18) | .003.004 (.08-.10) | .012/.015(30-.38)
53 | .008.011(20-28) | .004(.10) 004 (10) | 005008 (13-20) | .003/.004 (08-.10} |.011/.013(.28-33) |
56 | .008L013(20-33) | .004(10) | .0D4 {10} | .005/.008(.13-20) | .003.004 (.08-.10) |.015.017 (:38-43)
59 .0087.013 (20-.33) | 004 (.10) .004 (10) | .005/.008 (.13-20) | .003/.004 {.08-.10} | .015/.017 (.38-.43)
65 |.012/016{30-40) | 008(20) | .004(10) | .OD6/.008 (.15-20) | .0C6/.008 {.15-20) | .010/.014 {.25-.36)
68 | .014/.018 (36-46) | .010(25) | .004 (10) [ .006/.008 (15-20) | .006/.008 (.15-20) |.010/.014 (.25-.36)
615 .014/.018 (.36-48) | .010 (.25) .004 (.10} 006/.008 (15-20} | .006/.008 {15-.20) | .010/014 {.25-36)
76 | 012/.016 (30-40) | 008(.13) | .004 (10) | .006/.008 (.15-20) | .006/.008 (.15-20) |.013/015{33-38}]
711 .014/.018 (.36-48) | .010(.25) 2004 (10) | .006/008 (.15-20) | .006/.008 (.15-20} | .013/.015 (33-.38)
718 0147018 (36-46) | .010(.25) 004 (.10} .008/.008 {.15-20) | .008/.008 (.15-.20) | .013/.015(.33-38)

% {mPELLER TIMING FOR STANDARD
Rotamion ViEWED FrRom GEAR END

Thrust Adjuster-—__ | |

Fork

(ROOTS P/N 812-973-00X)

| _— Nylok Capscrew

Bearing

Thrust Adjuster |

Saddle

(ROOTS PN 812-974-00X)

-Clamp Plate

Gap (.03"-05)

K-235392

For yolr nearest ROOTS Office, dial our Customer Service Hot Line 1 877 363 ROOTS (7668).

| THRUST SETTING,
2-1/2” THRU 5”
UNIVERSAL RAI®BLOWERS
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TABLE 6
NormaL CLEARANCES FOR RAM™-J & RAM™-GJ WHISPAIR™ BLOWERS - INcHES (MMM}

* End Clearance impelier Tips to Cylinders
e Gl -
S#ze | Fromts | Backs | Wavy Spring lnsut:ﬂipc? ™| End Fioat| Inlet Center | Discharge
1 Min-Max | Min-Max Min-Max Min-Max Minimum | Min-Max | Min-Max Min-Max
404 | .012-014 | .006-009 .003-.005 .003-.008 003 |.004-.006 .002-004 | .002-.004
{ (31-38) | (15-23) ' (.08-13) (10-.15)  ]{.08-.20} (08) | (05-.10) | (.05-10)
406 |.012-014 .006-.009 .003-.005 007-012 006 |.005-.007 003-005 | .002-004
(31-38) ] (15-23) |  (08-13) {.15-.30) (13) | (13-18) | (08-13) | (05-10)
409 | .013-015 [006-.009 .003-.005 013-018 008 |.005-.007 .003-005 | .002-.004
| (33-38) | (.15-23) (.08-.13) (:31-43) (17) 1 (13-18) | (08-13) | (.05-10)
412 |.013-.015 006-.009 .003-.005 016-.021 .01 .006-.008 004-.008 | .004-.006
(33-38) | (15-23) (:08-113) {:36-.48) (28 | (15200 | (10-15) | (.10-.15)
418 | .013-.015 .006-.009 .003-.005 .022- 027 017 |.008-010 004-006 | .004-.006
1 (33-38) { (1523 | (08-13) {51-84) (38) | (20-28) | (10-15) | (10-15)
616 | 012-014 A006-.008 .004-.006 017-.022 011 .009-011 004-006 | .002-.005
| (31-38) { t13-200 t  (10-18) (.:38-51) (28) {(23-28) | (10-15)] (05-.13)
624 |.012-015 .0086-.009 .004-.006 024-.028 018 [.013-015 .005-007 | .002-005
| (31-36) | (15-23) |  (16-15) (61-74) {46) | (33-38) | (13-18) | (05-13)
‘NormaL CLEARANCES FOR RAM™ BLOWERS - IncHES (MM)
Blower| * impeller Lobes End Clearance impetler Tips to Cylinders
G I W
Siz¢ | pronts | Backs {Wavy Spring |nsta||e‘:;' . E_n Float] niet Center | Discharge
Min-Max | Min-Max Min-Max Min-Max Minirmum | Min-Max | Min-Max | Min-Max
404 | .009-013 009-013 .003-.005 003-.608 003 |.004-006 | .002-004 § .004-.006
(23-33) | (23-33) (.08-.13) (.08-.20) (08) | (10-15) | (0510} | (.10-.15)
406 1 .008-013 J000-.013 .003-005 007-012 006 |.005-.007 [003-0605 | .005-.007
{23-33) | (23-33) (.08-.13) (.15-.30) (13) | (12-18) | (08-13) | (.13-18)
409 |.010-014 010-.014 .603-.005 013-.018 008  }.005-.C07 003-.005 { 005007
(25-36) | (25-36) (.0B-13) (:31-43) (17) | (13-18) | (08-13) | (13-18)
412 | H10-.014 016-014 Q03-.005 016-.021 011 J006-008 | 004-.006 { .006-008 -
(25-38) | (25-26) (.08-.13) (.36-48) 28 | (15-20) | (10-15) | (15-20)
418 §.010-.014 010-.014 DH03-0905 022-027 097 1.008-.010 | .004-006 { .008-010
(25-36) | (25-36) {.08-.13) (51-.64) (38) | (20-25) | (10-15) | (20-25)
616 |.011-013 011-.013 .004-.006 017-022 014 009-011 004-.006 | 009-.017
(28-33) | (28-33) (.10-.15) (.38-51) (28) | (23-28) | (10-15) | - (23-28)
£24 ) .011-013 | 011-013 04-.006 024-.029 018 ].013-015 005-007 § .013-015 |
(28-33) | (28-33) (.10-.15) (61-.74) (46) | (33-38) | (13-18) | (.33-38)

. :
IMPELLER TiMING FOR STANDARD ROTATION ViEWED FROM GEAR END
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" UniveRrsAL RAI® SERIES BLOWERS PARTS LIST

Hem No. ‘Part Name Qty.
1 Headplate Gear End 1
2 Headplate Drive End 1
3 Gearbox 1
4 Gears 1
5 Cover-Blind (Plug Opening} { 1
7 Gasket 1
9 Nameplate Lube 1
14 Beating G.E., - Driven 3
15 Bearing Drive D.E., - Drive 1
16 Rin, Dowel 4
17 Gear Nut 2
19 Key . 1

20 Screw, Seif Tap 1

21 Piug, Pipe 3
23 Secrew Hex 6

25 Breather (Plug Vent} 1

26 Scraw, Hex 14
27 Seal 4
29 Washer - wavy Spring 2
30 Washer ' 8
31 Screw, Hex 4
32 Screw, Hex 4
33 -Seal Lip-Drive ]

34 Clamp Plate 2
35 Foot 2
38 Foot 2
37 Fitting, Grease 2
38 Fitting, Relief 2
39 Washer Flat 4
40 Screw Socket 2
40* Screw, Button Hd. 4
42 Screw Hex 2
43 Plug 8
a4* Washer 4

*For 32 and 42 URAI-G only.

3

ROOTS, RAM, URAI
Dresser Design and Uink

and
| RAI

©2002 Dresser, Inc. all

WHISPAIR are ﬁ)demdcs

are feg
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Dresser, ine.
of Dresser, ne,



RAM™ SERIES PARTS LIST

item No. Part Name Qty.
01 Headplate 2
03 Gearbox 1
04 Gear, Assembly 1
05 End Cover 1
07 Gasket —~ Gearbox/Cover 2
09 Instailation Tag 2
10 Shims-{.01) Lot
14 Bearing Roller 4
16 Pin, Dowel {(Pull Qut) 4
17 Pin, Dowel 2
19 Key Sauare 1
20 Screw, Drive - Rd. Hd. 4
21 Breather 2
22 Plug, Pipe 12
23 Screw, Cap Hex Hd. 24
27 Seal, (Vitor) 4
28 Piston, Ring-Seal 4
29 Washer, Wavy Spring 2
31 Nut, Hex ESNA 2
32 Scr, Cap Hex Hd. 16
33 Seal, Lip 1
34 Brg. Cltamp Plate - D. E. 2
35 Lock Washer - Spring 16
37 Sight Plug - Oil Level 2
38 Sleeve - GE & DE 4
38 Sleeve - Piston Ring 4
40 Slinger - D.E. (Top Drive) ]
40 Slinger - B. E. (Bottom Drive) 1
42 Rotation Arrow 1
44 Label 1
46 Slinger - G.E. 1
49 Qil Leader L/S 1
50 Qil, Leader-R/S 1
54 Brg Clamp Plate - G.E. 2
60 Screw, Cap Butt. HD. 1
63 Lifting Lug 2
64 Pin, Spring 1
66 Screw, Cap Hex HD. 12
86.1 Whispair, Spring Lock 3/8M 12
70 Shims D.E. Brg. 1
75 Screw, Cap - Hex HD. 20
76 Blower Foot - RH 2
77 Blower Foot - LH 2
-85 Elb, Pipe-Black 2
85.1 Piug, Pipe 2
87 Scr, CapBH . 2
88 Ball Spherical 4
90 BSHG-RDCG 2
91 Washer, Piain Flat 2
92 Washer, Plain Flat 2
93 Washer 2

For your rearest ROGTS Office, dial our Customer Service Hot Ling 1 877 363 ROOTS {7668).
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CUSTOMER SERVICE

" Presser ROOTS
2135 Hwy 6 South
Houston, TX 77077
Tolt Free Hot Line: 1-877-363-ROOT(S) (7668)
Toll Free Fax: 1-877-357-7238
Local Fax: 281-966-4309

ROOTS Factory Service & Repair Center
11611B Tanner RD
Houston, TX 77041
Toll Free: 1-800-866-6182
Local Phone: 713-896-4810
Local Fax: 713-896-4927

Service & Warranty
Jolt Free: 1-800-866-6182
Local Phone: 832-467-4614
‘tocat Fax: 713-896-4927 -

Dresser, Inc.

@2002 Dresser, Inc. all ights reserved,

m
M' Dresser ROOTS : Dresser ROOTS - Connersville | Dresser ROOTS - Holmes Operation
' 2135 Hwy 6 South 800 West Mount Strest PO Box B7
R Houston, TX 77077 Connersvitle, IN 47331 Off St. Andrews Rd
ools PH: 281-966-4700 PH: 765-827-9200 Turnbridge, Huddersfield
1 FX: 281-866-4309 ) FX: 765-827-9266 Engltand HD1 6RB
_ Tolt Fres: 1-877-363-ROOT(S) | PH: +44-1484-422222
{RB-180-102 . FX: +44-1484-422668
Rev. 12.02

wehsite: www.rootshlower.com * email: ROOTS @dresser.com

ROOTS, RAM, URAL end WHISPAIR are tradematis of Dresser, Ine,
Dresser Deslgn and Universal RAI are registerad trademarks of Drasser, (e,



Page 1 of 1

[CIMARATHON  P.0. Box 8003
A DumiTary o Fiwgr-Ricgar Caneselin:
PH:(715) 675-3311
“Certification Data Sheet -
(DATA 1S BASED ON 460 VOLTS)

Outline Drawing: B-85200093-1362
Connection Diagram: A-EE7308

- Model #:324TTFC4026
Winding: 2864203

NP HP: 40 DESIGN: B Frame: 324T
Max Load
NP VOLTS: 4560 FREQ: 60 HZ Inertia: 200
Approx Mir
NP AMPS: 46 1.R CODE: G ~ Wgt: 605
NP RPM: 1765 95% PF Com: 11 Rotor Inertla: 5

NP EFF: 93%
. NP PF: 87.5%
GTD EFF: 91.7%
. Thermal
- Protection: NONE

EQUIVALENT WYE CKT. PARAMETERS {OHMS PER PHASE)

Sound @ 1M: 72 dBA
Ambient 40C

Service Factor: 1.15 Insulation: F

Wausau, W1 54401-8003

Starts/Hour: 4 (NEMA WK2)
Stall Time: 20 Sec

Duty: CONTINUOUS

Tie Above is Typlcal, Sinewave Power Data Unless Stated Otherwise.

Ri R2 X1 X2 XM
0.103514 0.085006 0.573581 0.87916 17.0856¢
RM ZREF XR D Do
835 709 BT 0023 o5
AMPS Kw RPM TQ(ft-Ib}  EFF{%) PF{%) RIR{C})
No LD 15 .8 1800 0 0 75 g
121D 26 16 1785 59 924 78.5 Q
4§34l 36 -24. 1775 885 83. - 8585, g.
10LD 46 32 1765 119 93 87.5 55
145LD 53 37 1760 138 92 88 75
MTR AMPS NEMA AMPS MTRTQ NEMA TQ PF (%}
LR. 280 290 184 % 141 % 36
B.D. 175 277 % 202°% T
Mechanical | tio
Shaft Material: STANDARD Mounting: RIGID
Enclosure: TEFC Electrical Type: STANDARD
Frame: 3247 Spaceheaters: NONE
Frame Material: CAST IRON Orientation; HORIZONTAL
Shaft: T Conduit Assembly: Fi
Grease: STANDARD Bearings DE: 312
Hazardous Location: NONE Bearings ODE: 311
T FORM 4118 8-26-2002

Date Prinfed:-2/14/2004 - |

file://C\DOCUME~I\PETERS~I\LOCALS~1\Temp\3TYD8NKRB.htm

2/14/2004
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Marathon Electric - Certification Data Sheet

Pagelof1

-P.0. Box 8003
Wausau, Wi 54401-8003
PH:(715) 675-3311

EIMARATHON

& Sty Wb R Bt Careseation

‘Certification Data Sheet

(DATA IS BASED ON 460 VOLTS)

Model #:284TTFC4026 Outline Prawing: B-55200144-1275
Winding: 2564218 Connection Diagram: A-EE7308
NP HP: 25 DESIGN: BC Frame; 284T
Max Load
NP VOLTS: 460 FREQ: 60 HZ fnertia: 150
Approx Mtr
NP AMPS: 30 LRCODE: G Wgt: 438
NP RPM: 1770 95% PF Com: 7.5 Rotor Inertia: 3.4
NP EFF: 92.4% Sound @ 1M: 69 dBA Starts/Hour: 7 (NEMA WK2)
NP PF: 84% ~ Ambient 40C Stall Time: 25 Sec
GTD EFF: 91% Service Factor: 1.15 insulation; F
Thermal

Protection: NONE Duty: GONTINUOUS
EQUIVALENT WYE CKT. PARAMETERS {OHMS PER PHASE} ' '

R1 R2 X1 X2 XM
0.17898 0.15504 0.76722 12084 23.256
RM ZREF XR 1D 1D
154 T4 56 0.018 0418
ANPS Kw RPM = TQ(ftdb) EFF{%) PF(%) RIR{C}
No LD 1" 5 1800 o 0 4.5 0
"y Lh 18 10 1785 36,5 924 71 0
3M4-LD 23- i5. 1778 565. 93. 88 . 4.
10LD 30 20 1770 74 92.4 &4 55
1.15LD 34 23 1765 85.5 92.4 84.5 75
MTR AMPS NEMA AMPS MTR TQ NEMA TQ PF (%)
LR. 182 182 223 % 151 % 41
B.D: 115" 27 % 208 % 66
Mechanical Information
Shafi Material: STANDARD Mounting: RIGID
Enclosure; TEFC Electrical Type: STANDARD
Frame: 284T Spaceheaters: NONE
Frame Material: CAST IRON Orientation: HORIZONTAL
Shaft: T Conduit Assembly: F1
Grease: STANDARD Bearings DE: 311
Hazardous Location: NONE Bearings ODE: 210
FORM 4118 8-20-2002 Daté Frinted- 2/14/2604

The Above is Typical, Sinewave Power Data Unless Stated Otherwise.

http://www.marathonelectric.com/motors/datasheet.asp?REV=NONE& WIND=2564218&... 2/14/2004
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Standard
Induction Motors

Installation, Operation,
Maintenance Instructions




TYPICAL CUTAWAY VIEW
OF A MARATHON DESIGNED, DRIPPROOF, HORIZONTAL
‘INTEGRAL HORSEPOWER MOTOR & PARTS DESCRIPTION
364 THRU 445 FRAME SIZE

® @ OOEHOOO®®®

(21

(29)

FOR VERT!OAL CUTAWAY MOTOR & MOTOR PARTS DESCRIPTION - SEE SB247

DESCRIPTION ITEM DESCRIPTION ITEM. DESCRIPTIQN |

1. *F’ra e Vent Screen 1 31. | Bracket O.P.E. 21. | Bracket Holding Bolt
2. | Col dox Bortom . - 1 -12. | Baffle Plate OR.E, 22. | tnner Bearing Cap P. [
3. | Conduit Box Top-Haldin: '-Scrgw " Rotor Core 23. | tnner Bearing Cap Boit
4. | Conduit Box Top . tifting Eye Bolt 24, | Grease Plu

5, | Conduit Box Bottom-Holding Bolt 15. | Stator Core 1 -25. | "Ball BearingP.E.

6. | "Ball Bearing O.P.E. 16. | Frame . -1 28, | Shaft Exmnlim Key
7. | Predoading Spring 17. | Stater Winding ' 27. | Shaft . .

B Inner Bearing Cap O.F.E. 8. | Baffel Plate Holding Screw | 98. | Drain Piug {grease}

9. . | Grease Piug 19, | Baftfie Plate P.E. _1 28, [**Bracket Screen
10, | tnner Bearing Ca_g_salt _ 20. | BracketP.E. -

P.E.= Pu!ley End

0.P.E. = Opposite Pulley End

* = Bearing Numbers are shown on motor nameplate when requesting information or parts always give complete motor description,
maodel and serial numbers.

** = Bracket and frame screens are optional.




WARNING
These instructions must be followed to ensure safe
and proper instatlation, operation and maintenance of
the motor. They should be broughtto the attention of all
personswhoinstall, operate ormaintain this equipment.

GENERAL INFORMATION

Marathon Electric motors are all fully factory tested and
inspected before shipping. Damage during shipment and
storage can occur. Motors not correcily matched to the power
supply and/or the load will not operate ‘properly, These
instructions are intended as a guide to identify and eliminate
these problems before they are overooked or cause further
damage.

ACCEPTANCE

Check carefully for any damage that may have occurred in
transit. If any damage or shortage is discovered, do notaccept
untit an appropriate notation on the freight bill is made. Any
damage discovered after receipt of equipment should be
immediately reportéd to the carrier.

STORAGE

A. Keep motors clean

1. Storeindoors :

2. Keep covered to eliminate airborne dust and dirt.

3. Coveropeningsforventilation, conduitconnections, ete.
to prevent entry of rodents, snakes, birds, and insects,
ete. |

B. Keep motors dry

1. Store in a dry area indoors

2. Temperature swings should be minimal to prevent
condensation.

3. Space heaters arerecommended to prevent condensa-
tion.
4. Treat unpainted flanges, shafts, and fittings with a rust
inhibitor,

5. Check insufation resistance before putting motor into

service. (Consultmanufacturer for guidelines).
C. Keep Bearings Lubricated

1. Once per month, rotate shaft several tums to distribute
greasein bearings.

2. [funithas been stored more than one year, add grease
before statt-up. (Referto lubrication procedure).

INSTALLATION

UNCRATING AND INSPECTION

After uncrating, check for any damage which may have

been incurred in handling. The motor shaft should tum freely
by hand. Repair or replace any loose or broken parts before
attempling to use the motor. .

Check to be sure that motor has not heen exposed to dirt,
grit, or excessive moisture in shipment or storage before
installation.

Measure insulation resistance (see operation). Clean and
dry the windings as required.

Never start a motor which has been wet without having it
thoroughly dried.

SAFETY

Motors should-be installed, protected and fused in-

accordance with latest issue of National Electricat Code,
NEMA Standard Publication No. MG 2 and local codes.

Eyebolts oriifting lugs are intended for lifting the motor only.
These lifting provisions shouid never be used when lifting or
handling the motor with other equipment {i.e. pumps, gear
boxes, fans orother driven equipment) asasingle unit. Be sure
the eyebolt is fully threaded and tight in its mounting hole.

Eyebolt liting capacity ratings is based on a lifting align-
ment coincident with the eyebolt centerline. Eyebolt capasity
reduces as deviation from this alignment increases. See
NEMA MG 2.

Frames and accessories of motors should be grounded in
accardance with National Electrical Code (NEC) Article 430.
Forgeneralinformation of grounding referto NEC Article 250.

Rotating parts such as pulleys, couplings, external fans,
and shaft extensions should be permanently guarded.

LOCATION

In selecting a location for the motor, consideration should
begiventoenvironment andventilation. Amotorwith the proper
enclosure for the expected operating condition should be
selected. :

The ambient temperature of the air surrounding the motor
should not exceed 40°C (104°F) unless the motor has been

- especially designed for high ambient temperature applica-

tions. The free flow of air around the motor should not be
obsfructed.

The mofor should never be placedin a room with a
hazardous process, or where flammable gases or combustible
material may be present, unfess it it specifically designed for
this type of service.

1. Dripproof{open) motors are intendedforuse indoors where
atmosphere is relatively clean, dry and non-corrosive.

2. Dripproof (open) fire pump motors are to be installed ina
Type 2 dripproof environment as defined in NEMA 250.

3. Totally enclosed motors may be installed where dirt,
moisture and corrosion are present, or inoutdeor locations.

4. Explosion proof molors are built for use in hazardous
locations as indicated by Underwriters’ label on motor.
Consult UL, NEC, and local codes for guidance.

Refer to Marathon Electric for application assistance.

FLOOR MOUNTING

Motors should be provided with a firm, rigid foundation, with
the plane of four mounting pads fiat within .010" for 5610 210
frame; .016" from 250 through 500 frame. This may be
accomplished by shims under the motor feet. For special
isclation mounting, contact Marathon Electric for agsistance.

V-BELT DRIVE

1. Select proper type and number of belts and sheaves,
Excessive beltload will damage bearings. Sheaves should
be in accordance to NEMA Spec. MG-1 or as approved by
the manufacturer for a specific application,

2. Align sheaves carefully to avoid axial thrust on motor
bearing. The drive sheave onthe motorshouldbe positioned
toward the motor so itis as close as possibie to the bearing.

3




3. When adjusting belt tension, make sure the motor is
secured by all mounting bolts before tightening belts.
4. Adjust belt tension to belt manufactirers recommenda-

tions. Excessive tension will decrease bearing life.
5. For more information see Marathon Electric Publication
SB588.

DIRECT CONNECTED DRIVE

Flexible or solid shaft couplings must be properly aligned
for satisfactory operation. On flexible couplings, the clearance
between the ends of the shafts should be in accordance with
the coupling manufacturer's recommendations or NEMA
standards for end play and limited travel in coupling.

MISALIGNMENT and RUN-OUT between direct con-
nected shafts will cause increased bearing loads and vibra-
tion even when the connectionis made by means of a flexible
coupling. Excessive misalignment will decrease bearing life.
Proper alignment, per the specifications of the coupling being
used, is critical.

Some large motors are furnished with roller bearings.
Rolter bearings should not be used for direct drive.

ELECTRICAL CONNECTIONS

CAUTION

Install and ground per local and national codes.
Consult qualified personnel with questions orif repairs
are required.

WARNING

1. Disconnect power before working on motor or
driven equipment,

2. Motors with automatic thermal protectors will
automatically restart when the protector temperature
drops sufficientiy. Do not use motors with automatic
thermal protectors in applications where automatic
restart will be hazardous to personnel or equipment.
3. Motors with manual thermal protectors may start
unexpectedly after protectortrips. If manual protector
trips, disconnect motor from power line. After
protector cools (five minutes or more) it can be reset
and power may be applied to maotor.

4. Discharge all capacitors before servicing motor.
5. Always keep hands and clothing away from
moving parts.

6. Neverattempttc measure the temperature rise of
amotor by touch. Temperature rise must be measured
by thermometer, resistance, imbedded detector, or
thermocouple.

7. Electrical repairs should be performed by trained
and qualified personnel only.

8. Failure to follow instructions and safe electrical
procedures could result in serious injury or death.
9. If safety guards are required, be sure the guards
are in use,

1. Allwiring, fusing, and grounding must comply with National
Efectrical Codes and local codes.

2. To determine proper wiring, rotation and voltage
connections, refer to the information and diagram on the
nameplate, separate connection plate or decal. Ifthe plate
or decal has been removed, contact Marathon Electric for
assistance.

3. Use the proper size of line current protection and motor
controls as required by the National Electrical Code and
local codes. Recommended use is 125% of fultload amps
as shown on the nameplate for motors with 40°C ambient

and a service factorover 1.0. Recommended use 1s 115%
of fulf load amps as shown on the namepilate for all other
‘motors. Do not use protéction with larger capacities than
recommended. Three phase motors must have all three
phases protected.

THERMAL PROTECTOR INFORMATION
The nameplate will indicate one of the following:

1. Motor is thermally protected
2. Motor is not thermally protected
3. Motor is provided with overheat protective device

For examples, refer to paragraphs below:

1. Motors equipped with built-in thermal protection have
“THERMALLY PROTECTED” stamped onthe nameplate.
Thermal protectors open the motor circuit electrically
when the motor overheats or is overloaded.

The protector cannot be reset until the motor cools. If the
protector is automnatic, it will reset itself. If the protector is
manual, press the red button to reset.

2. Motors without thermal protection have nothing stamped
on nameplate about thermal protection.

3. Motors that are provided with overheat protective device
that does not open the motor circuit directly will indicate
“WITH OVERHEAT PROTECTIVE DEVICE". .
A. Motors with this type of “Overheat Protective Device”

hava protector leads brought out in the motor conduit
box marked“P1”and “P2". These leads are intended for
connection in series with the stop button of the 3-wire
pilot circuit for the magnetic starter which controls the
motor. See Figure 1.

- B. Thecircuit controlled by the above “Overheat Protective
Device” must be limited fo a maximum of 600 volts and
360 volt-amps.

TO CONTROL VOLTAGE

START HO
LD

FIGURE 1

Normally Open (N/O) Motor
Thermostats may be used in con-
junction with controls installed by
Original Equipment Manufacturers.

NORMALLY OPEN
PROTECTORS

FIGURE 1A

CHANGING ROTATION

1. Keep hands and clothing away from rotating parts.

2. Before the motor is coupled to the load, determine proper
rotation. .

3. Check rotation by jogging or bumping. Apply power to the
motor leads for a short peried of time, enough to just get
motor shaft to rotate a slight amount to observe shaft
rotating direction.

4. Three phase - interchange any two (2) of the three (3} line
leads. Single phase-reconnect per the connection diagram
on the motor.




REDUCED VOLTAGE STARTING

--.. Motorsusedonreducedvoltage starting, should be carefully-

selected based upon power supply mitations and driven load
requirements. The motors startingtorque will be reduced when
using reduced voltage starting. The elapsed time on the start
step should be kept as short as possible and should not
exceed & seconds. Itis recommended thatthistime be limited
to 2 seconds. Refer to Marathon Electric for application
assistance.

OPERATION
| WARNING

Disconnect and lock out before working on: motor or
drivenequipment. '

BEFORE INITIAL STARTING

1. If a motor has become damp in shipment or in storage,
measure the insulaiion resistance of the stator winding.

Minimum Insulation Resistance
In Megohms

Rated Voltage

=1+ "4300

Do not attermpt to run the motor if the insulation resistance
is below this value,

2. If insulation resistance is low, dry out the moisture in one
of the following ways:

a. Bakeinoven attemperature not morethan 90°C (194°F).

b. Enclose motor with canvas orsimilar covering, leaving a
hole atthe topfor moisture toescape, andinsertheating
units or lamps.

c¢. Passacurrent atlow voltage (rotor locked) through the
stator winding. increase the current gradually untif the
winding temperature, measured with a thermometer,
reaches 90°C {194°F). Do notexceed thistemperature.

3. See that voltage and frequency stamped on motor and
control nameplates correspond with that of the power line.

4, Check all connections to the motor and controf with the
witing diagram, _

5. Besurerotor turns freely when disconnected from the load.
Any foreign matter in the air gap should be removed.

6. Leave the motor disconnected from the load for the initial
start (see following caution). Check for proper rotation.
Checkforcorrect voltage (within+ 10% of nameplate value)
and that it is balanced within 1% at the motor terminals.
After the machine is coupled to the load, check that the
nameplate amps are not exceeded. Recheck the voltage
level and balance underioad per the above guidelines.

Shutdown themotorifthe above parameters are not metor
if any other noise or vibration disturbances are present.
Consult NEMA guidelines or the equipment manufacturer if
ahy queslions exist before operating equipment.

CAUTION

~ For metors nameplated as “belted duty only®, do not
runmotor without belts properly Installed,

COLLECTOR RINGS (Wound Rotor Motors Only)

- The coliector rings are sometimes treated at the factory to -
protectthem while in stock and during shipment. The brushes
have been fastened in a raised position. Befare putting the
motor into service, the collector rings should be cleaned to
remove this treatment. Use a cleaning fluid that is made for
degreasing electrical equipment. All of the brushes must be
released and lowered to the collector surface. Keeptherings
clean and maintain their polished surfaces. Ordinarily, the
rings will require only occasional wipingwith a piece of canvas
ornon-linting cloth. Do not let dust or dirtaccumulate between
the collector rings.

BRUSHES (Wound Rotor Motors Only)

See that the brushes move freely in the holders and at the
same time make firm, even contact with the collector rings.
The pressure should be between 2 and 3 pounds per square
inch of brush surface.

When installing new brushes, fit them carefully to the
collector rings. Be sure that the copper pigtail conductors are
securely fastened to, and make good contact with, the
brushholders,

ALLOWABLE VOLTAGE AND
FREQUENCY RANGE

If voltage and frequency are within the following range,
motors will operate, but with somewhat different characteris-
tics than obtained with correct nameplate values.

1. Voltage: Within 10% above orbelow the value stamped on
the nameplate. Onthree phase systems the voltage should
be bafanced within 1%. A small voltage unbaiance will
cause a significant current unbalance.

2. Frequency: Within 5% above or belowthe value stampedon
the nameplate.

3. Voltage and Frequency together: Within 10%. (providing
frequency above is less than 5%) above or below values
stamped on the nameplate.

CLEANLINESS

Keep boththeinterior and exterior of the motorfreefromdirt,
water, oil and grease. Motors operatingin dirty places should
be periodically disassembied and thoroughly cleaned.

CONDENSATION DRAIN PLUGS

All explosion proof and some totally enclosed motors are
equippedwith automatic drain plugs, they should be free of ol
grease, paint, grit and dirt so they don’t clog up. The drain
system is designedfor normalfloor (feetdown) mounting. For
other mounting positions, medification of the drain system
may be required, consult Marathon Electric.

SERVICE

WARNING
Disconnect power befare working on motor or driven

} equipment. Motors with automatic thermal protectors

willautomatically restart whenthe protectorcools. Do
not use motors with automatic thermal protectors in
applications where automatic restart will be hazardous
to personnel or equipment.



CAUTION
Overgreasing bearings can cause premature bearing -
_.and/or motor failure. The amount of grease added. _
should be carefully controlled. .

NOTE

if lubrication instructions are shown on the motor
nameplate, they will supersede this general
instruction.

Marathon Electric motors are pregreased with a
polyurea mineral oil NGLI grade 2 type grease unless
stated otherwise on the motor nameplate. Some
compatible brands of polyurea mineral base type

grease are: Chevron SRI #2, Rykon Premium #2, = -}

Exxon Polyrex EM or Texaco Polystar RB. - .

Motors are properly lubricated at the time of manufacture,
itis not necessary to lubricate atthe time of installation unless
the motor has been in storage for a period of 12 months or
longer (refer to lubrication procedure that follows).

LUBRICATION PROCEDURES

1. Stop motor. Disconnect and lock out of service.

2. Remove contaminants from grease inlet area.

3. Remove filler and drain plugs.

4, Check filler and drain holes for blockage and clean as

necessary.

5. Add proper type and amount of grease. See the
Relubrication Time Intervals table for service schedule
and Relubrication Amounts table for volume of grease
required.

. Wipe off excess grease and replace filler and drain plugs
{see following warning).

7. Motor is ready for operation.

=]

WARNING
IE motor is nameplated for hazardous Iocations do
not run moter without ail of the grease or drain plugs
installed.

RELUBRICATION TIME INTERVAL
(For motors with regreasing provisions).

NEMA FRAME SiZE

140-180 210-360 400-510

Samvice
Condition | 1800 RPM | Over 1800 | 1800 RPM | Over 1800 ] 1800 RPM | Over 1600
and less RPM and less RPM and lass RPM

Standerd Syrs. Emonths | 2yrs. 6 months 1yr. 3 montbs

Severa “ 1y 3 monthe 1y I months | 8 months | 1 month
Seasonal Soe Noto 2,
NOTE

1. For motors nameplated as “belted duty only
divide the above intervals by 3.

2. Lubricate at the beginning of the season.
Then follow service schedule above. C

SEASONAL SERVICE: The motor remains idle for a
period of 6 months or more,

STANDARD SERVICE: Up to 16 hours of operation per
-day, indoors, 100°F maximum ambient.

o WN

SEVERE SERVICE: Greater than 16 hours of operation
per day. Continuous operation under high ambient
temperatures (100° to 150°F) andfor any of the following:
dirty, moist locations, high vibration (above NEMAstandards)
heavy shock loading, or where shaft extension end is hot.

RELUBRICATION AMOUNTS
(For motors with regreasing provisions).

NEMA FRAME SIZE VOLUME cu. in. (fHuid oz.) |
140 25 (14)
180 .50 (28) . .-l. o
210 L5 (4 e
250 L .- 100 (55)
280 1.25 (.69)
320 150 (83)
30 - ... . 175 197)
400 225 (1.2)
440 Suchoen . 276 C(18) - REN
500 Vo0 300 an
TROUBLESHOOTING
WARNING

1. Disconnect power before working on motor or
driven equipment.
2. Motors with automatic thermal protectors witl
automatically restart when the protector temperature
drops sufficiently. Do not use motors with automatic
thermal protectors in applications where automatic
restart will be hazardous to personnel or equipment.
3. Motors with manual thermal protectors may start
unexpectedly after protectortrips. If manual protector
trips, disconnect motor from power line. After
protector cools (five minutes or more) it can be reset
and power may be applied to motor.
4. Discharge all capacitors before servicing motor.
5. Always keep hands and clothing away from
moving parts.
6. Neverattemptto measure the temperaturerise of
amotor by touch, Temperature rise mustbe measured
by thermometer, resistance, imbedded detector, or
thermocouple.

- 7. Electrical repairs should be performed by trained
and qualified personnel only.

procedures could result in serious injury or death.
9. If safety guards are required, be sure the guards
‘are in use.

8. Failure to follow instructions and safe electrical 1 -

iftroubleisexperienced in the operation ofthe motor, make
sure that:
1. The bearlngs arein good condition and operating properly.
2. There is no mechanical obstruction to prevent rotation in
the motor or in the driven load.
3. The air gap is uniform. (Consult manufacturer for
specifications).
4. All bolts and nuts are tightened securely.
5. Proper connection to drive machine or load has been
made.
In checking for electrical froubles, be sure that:
. The line voltage and frequency correspond to the voltage
and frequency stamped on the namepiate of the motor.
. The voltage is actually available at motor terminals.
. The fuses and other protective devices are in proper
condition.
. All connections and contacts are properly made in the
circuits between the control apparatus and motor.

-t
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These instructions do not cover alt details or variations in equipment nor provide for every possible condition to be met in
connection with instaliation, operation or maintenance. Should additional information be desired for the purchaser’s purposes, the
_matier should be referred to the nearest Marathon Electric Manufacturing Corp. sales office listed on the back page.

MOTOR TROUBLE SHOOTING CHART
Your motor service and any trouble shooting must be handled by qualified persons who have proper tocls and equipment.

TROUBLE CAUSE WHATTO DO
Motor fails to stant Blown fuses Replace fuses with proper type and rating
Ovetload frips Check and reset overload in starter.

Improper powsr suppry

Check 1o see that powar supphed agrees wilh molor nameplale ang
load factor.

Improper line connections

Check connections with diagram supplied with motor,

Open circuit in winding or control switch

indicated by humming sound when switch is closed. Chaeck for loose
witing connactions. Also see that all control contacts are closing.

Machanical faiture

Check to see if motor and drive tum freely. Check bearings and
lubrication.

Short circuited stator

Indicated by blown fuses. Motor must be rewound.

Poor slator coil _connection

Ramove end bells, focate with test lamp.

Rotor_defective

ook for broken bars or end rings.

Motor may be overloadad

Reduce load.

Motor stalls

One phase may be open

Check lines for open phase.

Wrong application Change type or size. Consult manufaciurer.
Overload Reduce load.
Low voltage See that nameplate voltage is maintained. Check connection.
Open cireuit Fuses blown, check ovarload relay, stator and pushbutions.
Metor runs and then Powaer failure Check for loose connections to line, to fuses and to contral.
dies down ‘
Motor does not come | Not applied proparly Consult supplier for proper type.
up to speed Voltage too low at motor terminals because Use higher voltage onh transtormer terminals or raduce load.

of line drop.

Check connections. Check conduciors for proper size.

Starting load too high

Check loag molor is supposed to carry at start.

Brekan rotor bars or loose rotor

Look for cracks near the rings. A new rotor may be requirad as
repairs are usually temporary.

Open primary circuit

~Locate fault with testing device and repair.

Motor takes too leng
to accelerate andfor
draws high amp

Excessive load

Reduce load.

{ ow voltage during start

Check for high resistance. Adequate wire siza.

Defective squirrel cage rotor

Replace withnew rotor.

Applled voltage too iow

Gat power company 10 increase power tap.

WI’OI‘IQ rotation

Wrong sequence of phases

Reverse connections at motor or at switchboard.

Motor overneats while
running under load

Overload

Reduce |oad.

Frame or bracket vents may be clogged with

. | dirt and prevent proper ventiatation of motor,

Open vent holes and check for a continuous stream of air from the motar,

Motor may have one phase open

Chack to make sure that all ieads are well connected.

Grounded cofl

Locate and repair.

Unbglanced tarminal voltage

Check for faulty leads, connections and transformers,

Motor vibrates

Motor misaligned

Realign.

Weak suppont Strengthen base
Coupling out of balance Balance coupling.
Drivan equipment unbalanced Rebalance driven egquipment.

Defective bearings

Replace bearing.

Bearings notin lina

Line up propery.,

| Balancing weights shifted

Rebalance motor.

Polyphase motor running single phase

Check for open circuit,

Excessive end play -

Adjust bearing or add shim.

Unbalanced line
current on polyphase
motors during normal
operation

Unequal terminal volts

Check leads and connections,

Single phase operation

Check for open contacts.

Unbalanced voltage

Correct unbalanced power supply.

Scraping nolse

|_Fan rubbing air shieid

Remove interfarance.

Fan striking insulation Clear fan.
Loose on bedplats Tighten holding bolts.

Noisy operation Alrgap not uniform Check and correct bracket fits or bearing.
Rotor unbalance Rebalance,

Hot bearings general

Bent or sprung shaft

Straighten or replace shaft.

Excessive belt pull

Decrease belt tension.

Pulleys 100 far away

Move pulley closer to motor bearing.

Pulley diameter too small.

Use larger pulleys.

Misalignment

Correct by realignment of drive.

Hot bearings ball

Insufficient grease

Maintain proper quantity of grsase in bearing.

Deterioration of grease or lubircant
contaminated

Remove old grease, wash bearings thoroughly in kerosene and replace]
wilh new grease.

Excoss lubricant

Reduce guantity of grease, bearing shuuld not be more than 1/2 filled.

Overfoaded bearing

Check alignment, side and end thrust.

Broken ball or rough races

Replace beanng, first clean housing lhorbughly.




L

Marathon Electric Mfg. Corp.
P.Q. Box 8003

100 E. Randolph Street
Wausau, Wi 54402-8003
Phone: (715) 675-3311

FAX: (715) 675-6361

@ This manuel s prinfedon recycled stock.
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NBUSTH“ LP

ACS Industries, LP

Separations Technology Division
14211 IndustryRoad -~ -+ -~
Houston, TX 77053 '

(800) 231-0077 - (713) 434-0934 - Fax: (713) 433-6201
Separ_athns_ 'I'eehn_l_llng] Ilnnsmn - hitp:/iwww_acsindustries.com, e-mail: acstx@fiash.net
Customer: ESC System # 2 550 SCEM @ 8" HG
-Contact:
Quote Number:

Date: 12/04/2003

Reference Number:  Federal Mogul - Kingsion

Engineer: RMB
PROCESS CASE 1
Gas/Liguid system Air / Water
Temperature, °F 68
Pressure, in Hg, gange -8
Compressibitity factor i
Gas density, Ib/ft? 0.0551 -
Gas viscosity, centipoise 0.0187
Gas flow rate, scfin 550
Liquid density, Ib/ft* 62.29
Liquid viscosity, centipaise 1.009
Fouling No
PAD/VANE DEFINITION
Pad style " 5CA
MistMaster® No
Pad density 7.0
Wire diameter(s) () 011
Surface area(s) 65
Percent voids 98.6
Matertal Metal
PERFORMANCE
% Collection Eff. @ 5 um 95.56
- 10 ym 99.51
15 ym 99.78
20 um 99.84
50 pn 99.89
Dry pressure drop, in-water 0.1692
GEOMETRY
Pad/vane thickness, inch 6
Pad shape Round
Actual Dimension 1, in* 18
Actual Dimension 2, in** -
Actual Capacity factor 0.2355
Actual Velocity, fps 7.912
Actual Area, fi 1.767
Optimum Capacity factor 0.2904
Optimum Velocity, fps 9.755
Optimum Area, fi* - 1.433

, "‘Dimension 1: Diameter (round, segment); Length (rectangle)
*¥ Dimension 2: Width (rectangle); Segment width (segment)




NBUSTHE LP

ACS Industries, LP
Separations Technology Division
~ 14211 Industry Road -
Houston, TX 77053

Ay (800) 231-0077 - (713).434-0934 - Fax: {713) 433-6201
Separatmns ‘l'eulmolngy Division S http Tharw, acsmdustnes com, e-mali acstx@flash.net
Customer: ' ESC System # 1 750 SCFM @ 10" HG
- Contact: : .
Quote Number:

Date:  12/04/2003

Reference Number: Federal Mogul - Kingston
Engineer: RMB ' :
PROCESS , CASE 1
Gas/Liquid system Air / Water
Temperature, °F 68
Pressure, in Hg, gange : ' -10
Compressibility factor C 1
. Gasdensity, b/f® 0.0501
Gas viscosity, centipoise : 0.0187
Gas flow rate, scfm = - 750
Liguid density, b/f® 62.29
Liguid wscosuy, centipoise : 1.009
Fouhng " No
PAD/VANE DEFINITION .
Pad style ' 5CA
MistMaster® ‘ No
. Pad density ' 7.0
 Wire diameter(s) 0.011
Surface area(s) 65
Percent voids 98.6
Material Metal
PERFORMANCE
% Collection Eff. @ 5 pm - 92.59
- 10 pm _ 99.3
15 pm- 9973
20 pm 99.81
- 50 um 99 89
Dry pressure drop, in-water 0.1025
GEOMETRY : ' '
PadAvane thlckness inch .6
Pad shape Round
Actual Dimension 1, in* ‘ 24
Actual Dimension 2, in** : -
Actual Capacity factor 0.1722
Actual Velocity, fps 6.067
_ Actnal Area, f? 3.142
Optimum Capacity factor 0.2839
Optimum Velocity, fps 10
Optimum Area, fi2 - 1.906

* Dimension 1: Diameter (round, segment); Length (rectangle)
** Dimension 2: Width (rectangle); Segment width (segment)
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Section 2 — Transfer Pumps

e SVE System 1 & 2 Transfer Pump, Moyno Model 35601 Specification Data
~ e SVE System 1 & 2 Transfer Pump, Moyno Model 35601 Service Manual



DIMENSIONS

MOYN

' Always the Right Solution™

SPECIFICATION DATA

Section:
MOYNO®500 PUMPS
Page:1 of 4
Date: March 30, 1996

0®500 PUMPS

300 SERIES

331, 332, 333, 344, 356 AN r@ ODELS

SUCTION " NPT

DISCHARGE % NPT

1% fe—} / 8153 e 5o
Rk i ? :
et
¥ DIA. 3 HOLE ~

BT I DS VR

T e

PACKING GLAND

=\-sucl:ﬂm MBBELS ONLY
] :
t 1
{
X TTrT. ' y
$ . _
S :
LY : 1]

ALL MODELS 5 - i | -

AS LISTED [> I T e I

- e Ay g A et bl ol

BELOW F | "H" HOLE DIA—7 -Eri-

4 BACKING GLAND.
MODELS GHLY

MODELS ceiajaloflelr]r|nlcjrjm|[n]r{ul x|y (%

33101, 33201

33331; gg;gj 129 [8% 4% | 2% ] 1 |16 | Yo |3l 5™ie [ 8 [ 1The | — | %% | 2% | 1% | % A

34401, 34404 _

34411 137 s | 87l 4% | @0 | 10a | — | 796 | ez | 2%e | 7 | 67 | 175 | Ya | s | 2he | 17 | Y T
48560135604 | 17 [ 6%a| 70 | 4fsd 17 | 2 |10%| ey | 4% | 77s | B7s | 27 | e | Ja | 3/ | 2% | 192 | 1%
*35611, *35618 | 197 [ 672} 7he | 80 | 194 | 272 | 10%a] e | 4 | Ve | 87 | 2% | e | T | 0w | 27s | 17 1y
36701,36704 |20 7e|57a| 8 |4l | 2 |2he| 18 | Ve |4Tis) 7 F1e 1106 | 2] —]| 1 a | 2] 2 2

. *Packing Gland Model

All dimensions are in inches. Specifications subject
to change without notice.
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331, 332, 333 and 344 MODELS

) PERFORMANCE (water at 70°F)

$31 MODELS

o

332 MODELS
l‘ “w,l;l V‘ o

[

" iBod

MATERIALS OF CONSTRUCTION

.

2000

HEAVY

e

MM

NOTE: For fluids with viscosity over 200 CP (1000 SSU), pump

capacity is reduced by 20%.

MODELS
COMPONENT 33101, 33201 33104, 33204 33108, 33208 34411
33301, 34401 33304, 34404 33308, 34408
. Cast iron 316 88 Nylen Castiron
Housing

Rotor 416 SS/CP 316 SS/CP 416 SS/CP 416 SS/CP

Stator NBR (Nitrile) NBR (Nitrile) NBR (Nitrile) NBR (Nitrie)
Weight (Ibs) 16 16 8 16

* Packing Gland Model
CP = Chrome plated
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B 356 and 367 MODELS PERFORMANCE (water at 70°F)
mab 36T MOOELS
[ %

‘m‘*ma""’“ B T -’Q“f_ | o0 7 ""m"woui?nw 2000 ﬁn& e
T ey PE Loy HEAVY M _— LT
NOTE: For fluids with viscosity over 200 CP {1,000 SSU),
pump capacity is reduced by 20%.
MATERIALS OF CONSTRUCTION
MODELS
COMPONENT ( 35601, 35611 35604, 35613 36701 36704
—— )
Housing Castiron 316 88 Cast iron 316 88
Rotor 416 8S5/CP 316 SS/CP 416 SS/CP 316 SS/CP
Stator NBR (Nitrile) NER (Nitrile) NBR (Nitrile) NBR (Nitrile)
Woeight (lbs) 37 40 37 40 b4 54
CP=Chrome plated
© 1998 by Moyno, Inc. Printed in U.S.A.

® Moyno is a registered trademark of Moyno, Inc.




Always the Right Solution™

Section:

MOYNO® 500 PUMPS
Page: 10of 8

Date: March 1, 1998

SERVICE MANUAL

MOYNO® 500 PUMPS

300 SERIES
331, 332, 333, 34ND 367 MODELS

Mechanical Seal Models

Packing Gland Models

MODELS
33101 34401 33104 34404
DESIGN 332 fl@b 33204 35604 33108 33308 3441
FEATURES 333013670 33304 36704 33208 34408 35611 35613

Housing: Cast tron AISI 316 SS Nylon Cast Iron AlSI'316 85
Pump Rotor: Chrome plated Chrome plated Chrome plated Chrome plated Chrome plated

P ) 416 SS 316 85 416 SS 416 88 316 S8
Pump Stator; NBR (Nitrile) NBR {Nitrile) NBR (Nitrile) NBR (Nitrile) NBR (Nitrile)
Shaft: 416 SS 316 SS 416 SS 416 88 316 SS
Flexible Joint: Carbon steel/ 316 85/ Carbon steel/ Carbon steel/ 316 88/

NBR NBR NBR NBR NBER

Bearings: Ball (sealed) Ball (sealed) Ball (sealed) Ball (sealed) Ball (sealed)

Mechanical Seal:

Packing:

Carbon-ceramic

Carbon-ceramic

Carbon-ceramic

Braided PTFE

Braided PTFE

Note: Alternate elastomers available. Refer to Repair/Conversion kit numbers, page 8.

INSTALLATION

Mounting Position. Pump may be mounted in any
position. When mounting vertically, it is necessary to keep
bearings above seals to prevent possible seal leakage into
bearings.

Pre-Wetting. Prior fo connecting pump, wet pump
elements and mechanical seal or packing by adding fluid to
be pumped into suction and discharge ports. Tum shaft
over several times in a clockwise direction to work fluid into
elements,

Piping. Piping fo pump should be self-supporting to avoid
excessive strain on pump housings. See Table 1 for suction
and discharge port sizes of each pump model. Use pipe
“dope” or tape to facilitate disassembly and to provide seal.

Drive. On belt driven units, adjust belt tension to point of
non-slip. Do not overtighten.

On direct drive units, coupling components should be
aligned and spaced at least 1/16" apart.

Pump rotation must be clockwise when facing shaft to
preveni damage to pump. Check direction of rotation before
startup.

Water Flush of Packing (356 Models Only). The packing
may be either grease lubricated through a grease fitting in
the stuffing box or have plumbing connected to the housing
to allow a water flush,

Maximum speed is 1750 rpm.

When the material being pumped is abrasive in nature, it
may be advantageous to flush the packing to prevent
leakage under packing and excessive shaff wear.
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Clean water can be injected through a 1/8” NPT tapped
hole that normally houses the grease fitting for lubricating the
packing. The water can be permitted to leak axially along the
shaft in either direction or can be removed from the second
tapped hole in the stuffing box. In both cases, the discharge
from the stuffing box should be throttled slightly to maintain

- 10-15 PSI higher pressure in the stuffing box than is present
in the discharge housing.

Table 1. Pump Data

Pump Models | 331 | 332 | 333 | 344 { 356 )| 367

Suction Port * . * % | 4
(NPT) 34 | 34 3/4* | 34 |1-1/2| 2

Discharge

Port (NPT) 3{4 3/4 | 34 | 34 1104 2

Discharge _
Pressure 150 | 100 | 50 | 40 50 | 50

{psig}

*08 versions =1 NPT

Table 2. Temperature Limits

Elastomer Temperature Limits
*NBR 10°-160°F
*EPDM 10°-210°F
*FPM 10°-240°F
“NBR = Nitrile

*EPDM = Ethylene-Propylene-Diene Terpolymer
*FPM = Fluoroelastomer

OPERATION

Self-Priming. With wetted pumping elements, the pump is
capable of 25 feet of suction lift when operating at 1750 rpm
with pipe size equal fo port size.

DO NOT RUN DRY. Unit depends on liquid pumped for
lubrication. For proper lubrication, flow rate should be at least
10% of rated capacity.

Pressure and Temperature Limits. See Table 1 for
maximurn discharge pressure of each model. Unit is suitable
for service at temperatures shown in Table 2.

Storage. Always drain pump for extended storage pericds
by removing suction housing boits and loosening suction
housing.

TROUBLE SHOOTING

WARNING: Before making adjustments, disconnect
power source and thoroughly bleed
pressure from system. Failure to do so
could result in electric shock or serious
bodily harm.

Failure To Pump.

1. Belt or coupling slip; Adjust beit tension or tighten set
screw on coupling.

2. Stator torn; possibly excessive pressure: Replace stator,
check pressure at discharge port.

3. Wrong rotation: Rotation must be clockwise when facing
shaft,

4. Threads in rotor or on shaft stripped: Replace part. Check
for proper rotation.

5. Excessive suction lift or vacuum.

Pump Overloads.

1. Excessive discharge pressure: Check discharge pressure
for maximum rating given in Table 1. Check for
obstruction in discharge pipe.

2. Fluld viscosity too high: Limit fluid viscosity to 20,000 CP
or 100,000 SSU.

Viscosity CP Limit RPM
1-300 1750
300-1,000 1200
1,000-2,000 700
2,000-5,000 350
5,000-10,000 180
10,000-20,000 100
3. Insufficient motor HP; Check HP requirement.
Noisy Operation.

1. Starved suction: Check fluid supply, length of suction line,
and obstructions in pipe.

2. Bearings worn: Replace parts; check alignment, belt
tension, pressure at discharge port.

3. Broken flexible joint: Replace part, check pressure at
discharge port.

4. Insufficient mounting: Mount to be secure to firm base.

" Vibrafion induced nolse can be reduced by using mount

pads and short sections of hose on suction and discharge
ports.

Mechanical Seal Leakage (Mechanical Seal Models

Only).

1. Leakage at startup: if leakage is slight, aliow pump to run
several hours to let faces run in.

2. Persistent seal leakage: Faces may be cracked from
freezing or thermal shock. Replace seal.

Packing Leakage (Packing Models Oaly).

1. Leakage at startup: Adjust packing as outlined in
maintenance instructions.

Note: Slight leakage is necessary for lubrication of packing.

2. Persistent leakage: Packing rings andfor shaft may be
worn. Replace parts as required.

Pump Will Not Prime.

1. Air leak on suction side: Check pipe connections.

MAINTENANCE

General. These pumps have been designed for a minimum
of maintenance, the extent of which is routine lubrication and
adjustment of packing. The pump is one of the easiest to
work on in that the main elements are very accessible and
require few tools to disassemble.

" Packing lubrication (356 Models Only). The zerk

fitting on the side of the suction housing leads to the lantern
ring halves in the mid-section of the packings. At least once a
week, inject a small quantity of good quality grease, such as
MPG-2 Muli Purpose Grease (Du Bois Chemical), or
equivalent, into the zerk fitting to lubricate the packings.

Note: For Mode! 34411, lubricate packing by applying a
liberal amount of grease during assembly.



Packing Adjustment (Packing -Models Only).
Packing giand attaching nuts should be evenly adjusted so
they are liftle more than finger tight. Over-tightening of the
packing gland may resuilt in premature packing failure and
- possible damage to the shaft and gland.

When the packing is new, frequent minor adjustments
are recommended for the first few hours of operation in
order to compress and seat the packing. Be sure to allow
slight leakage for lubrication of packing.

When excessive leakage can no longer be regulated by
tightening the gland nuts, remove and replace the packings
in accordance with the DISASSEMBLY and REASSEMBLY
instructions. The entire pump need not be disassembled to
replace the packings.

Bearing Lubrication. The prelubricated, fully sealed
bearings-do not require additional lubricaticn.

PUMP DISASSEMBLY

WARNING: Before disassembling pump, disconnect
power source and thoroughly bleed
pressure from sysfem. Failure to do so
could resuilt in electric shock or serious
bodily harm.

To Disassemble Mechanical Seal Models:

1. Disconnect suction and discharge piping.

2. Remove screws (112) holding suction housing (2) to
pump body (1). Remove suction housing and stator (21).

3. Remove rotor (22) from flexible joint (24) by turning
counter-clockwise (RH thread). Use 3/16 inch diameter
purich to remove rotor pin {45) on Model 36701.

4. Flexible joint (24) can be removed from shaft (26} by
using a 3/16 inch allen wrench in end of joint {1/4 inch
wrench on 356 Models) and turn counter-clockwise. Use
3/16 inch diameter punch fo remove shaft pin (46) on
Model 36701.

5. Carefully slide mechanical seal {69) off shaft (26).
Carefully pry seal seat out of pump body (1). if any parts
of mechanical seal are womn or broken, the compiete
seal assembly should be replaced. Seal components are
matched parts and are not interchangeable.

6. The bearings (29) and shaft (26) assembly can be
removed from pump body (1) affer snap ring (66) has
been removed. To remove the assembly, lightly tap the
shaft at threaded end using a block of wood to protect
the threads. The bearings may be pressed off the shaft.

To Disassemble Packing Models:
1. Disconnect suction and discharge piping.

2. Remove screws (112) which hold suction housing (2) to
pump body (1). Remove suction housing and stator (21).

3. Remaove rotor (22) from flexible joint (24) by turning in a
counter-clockwise direction (RH thread).

4. Flexibie joint (24) can be removed by using a 3/16 inch
allen -wrench in end of joint (1/4 inch wrench on 356
Models) and turn in a counter-clockwise direction.

5. The packing {42) can be removed without removing the
shaft (26) using the following procedure:

a. Remove gland bolis (47).
b. Slide gland (41) away from packing (42).

¢. Pull out packing (42) (and lantern ring halves (57) on
356 Models) using a packing removing fool.

. Page 3

Note: Packing can be removed after shaft has been re-
moved by pushing out from pump side of pump body
after gland (41) has been detached.

6. The bearings (29) and shaft (26) assembly can be
removed from pump body (1) after snap ring (66) has
been removed. To remove the assembly, lightly tap the
shaft at threaded end using a block of wood to protect the
threads.

7. To disassemble shaft assembly, remove snap ring (66A) -

from shafi (26) and press bearings (29) and bearing
spacer (33) off the shaft.

PUMP ASSEMBLY

To Assemble Mechanical Seal Models:
1. Press bearings (29) on shaft (26), and locate slinger ring
(77) near bearing on threaded end of shaft.

Note: When replacing bearings, always press on the inner
race when assembling to shaft, and on the outer race
when pressing bearings into the housings.

2. Press shaft assembly into pump body (1) securing with
snap ring {66).

3. Install mechanical seal (69) using the following
procedure:

a. Clean and oil sealing faces using a clean light oil (not
grease).
Caution: Do not use oil on EPDM parts. Substitute
glycerin or scap and water.
b. Oil the outer surface of the seal seat, and push the
assembly into the bore in the pump body (1), seating
it firmly and squarely.

c. After cleaning and oiling the shatt, slide the seal body
along the shaft until it meets the seal seat.

d. Install seal spring and spring retainer on shaft.

4. Thread flexible joint (24} into shaft (26) in a clockwise
direction (RH thread). On 356 Models, install seal spacer
(69A) and washer (116) before threading flexible joint
onto shaft in a clockwise direction. On Model 36701, use
shaft pin (46) to pin flexible joint (24) to shaft.

5. Thread rotor (22) onto flexible joint {24} in a clockwise
direction {RH thread). On Model 36701, pin rofor (22) to
joint using rotor pin (45).

6. Slide stator (21} on rotor (22). On 331 and 332 Models,
insert rounded end of stator ring (135} into end of stator
prior o installing stator on rotor.

7. Secure stator (21) and suction housing (2}, with suction
port vertically up, to pump body (1} using screws (112).

8. Proceed as in installation instructions.

To Assemble Packing Models:
1. Press bearings (29}, with bearing spacer (33) in between,
on shaft (26} and secure in place using snap ring (66A).

Note: When replacing bearings, always press on the inner
race when assembling to shaft, and on the outer race
when pressing bearings into the housings.
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Install packing (42) before installing shaft assembly
using the following procedure:

a. Lubricate each individual ring of packing with a
grease that is insoluble in the fiuid being pumped.

b. Individually assemble each ring of packing loosely
_in the packing chamber of the pump body (1).
Stagger splits on rings. (Four rings, 3/16 inch
square required on Model 34411; four rings, 1/4
inch square and two lantern ring halves (57)
assembled between two rings on 356 Models).

c. Loosely install packing gland (41) on pump body (1)
using giand bolts (47).

. Press shaft assembly into pump body (1) positioning

slinger ring (77) between packing gland (41) and bear-
ing end of pump body, Secure the shaft assembly with
snap ring (66). .

. Thread flexible joint (24) into shaft (26) in a clockwise

direction (RH thread),

. Thread rotor {22} onto flexible joint {24} in a clockwise

direction (RH thread).

. Slide stator (21) on rotor (22). On 331 and 332 Models,

insert rounded end of stator ring (135) into end of stator
prior to installing stator on rotor.

. Secure stator {21) and suction housing (2), with suction

port vertically up, to pump body (1) using screws
{112},
Proceed as in installation instructions.

-Note: Adjust newly installed packing as described in

maintenance procedure.

WARNING: Replace belt or coupling guards

before reconnecting power.
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" When drderihg parts, pleése spécifi o
pump mode! number, pump serial number,
part number, part description and quantity.

MECHANICAL SEAL MODELS

PACKING MODELS

A Used on 332 and 367 only.
. Used on 356 oniy.

. Used on 356 and 367 only.

<> Used on -08 only.

DUsed on 367 only.
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PARTS LIST — 331, 332, 333, AND 344 MODELS

ltem Description Mechanical Seal Models Packing Gland
No. Models
33101 33104 33108
33201 33204 33208
33301 33304 33308 _
34401 34404 34408 34411
1 Pump Body 330-1065-002 330-1910-002 340-1060-001
1A Discharge Housing 340-2362-000
18 Bearing Housing 330-4587-000
1C Pump Base 340-2369-000
12 Suction Housing 330-1064-002 330-1911-002 330-4536-000 330-1064-002
*21 Stator See Stator section
below.
¥22 Rotor See Rotor section below with circled
numbers for each series.
@) @) @) ©)
24 Joint Carbon Steel/NBR 316 SSINBR Carbon Steel/NBR
320-1511-000 . 320-3758-000 320-1511-000
26 Drive Shaft 320-1499-000 320-2938-000 320-1499-000 |  320-2448-000
29 Bearing (2 req.) 630-0502-031 .
33 Bearing Spacer 320-1900-000
41 Packing Gland 320-6101-004
42 Packing 340-3396-005
47 Gland Bolt 619-1520-161
66 Snap Ring 320-1506-000
B6A Snap Ring 320-4182000
69 Mechanical Seal 320-2424-000
77 Slinger Ring 320-6382-000 320-6384-000
100 Pipe Plug (3 req.) . 610-0120-021
112 Screws (8 req.) 619-1430-103 320-5968-000 619-0860-081 619-1430-103
112C | Screws (4 req.) 61 9-0880-281
135 Stator Ring {331 -332 only} 320-7812-000
215 Lock Washer (8 req.) 320-6464-000
*Recommended spare parts.
STATORS Models
331 332 333 344
21 Standard Stator, NBR All Models | 340-3501-120 | 340-3502-120 340-3503-120 | 340-3504-120
21 EPDM Stator 340-3501-320 | 340-3502-320 340-3503-320 | 340-3504-320
21 FPM Stator 340-3501-520 | 340-3502-520 340-3503-520 | 340-3504-520
ROTORS

22 (1)416SS - All Models

320-2729-000

330-0906-000

320-1394-000

320-1841-000

22 (2) 3165 _All Models

320-2933-000

320-2942-000

320-2936-000

320-2934-000

See page 8 for Repair/Conversion Kits




'PARTS LIST — 356 AND 367 MODELS

" 'Page7

Item

Description Mechanical Seal Models Packing Gland Models Mechanical Seal Model
No. 3SGOD 35604 35611 35613 36701 36704
1 Pump B ody Cast Iron 31658 Cast Iron 31658 Cast Iron 31688
340-0636-000 340-1550-000 350-0420-000 350-0491-000 | 350-0423-000 | 350-0423-007
2 Suction Housing 350-0280-000 350-0489-000 350-0280-000 350-0480-000 | 350-0302-000 | 350-0302-007
21 Stator NER NBR NBR
340-3505-120 340-3505-120 340-3506-120
29 Rolor 41688 31683 41683 31655 41683 31655
320-2304-000 320-4431-000 320-2304-000 320-4431-000 | 330-2042-000 | 330-3077-000
24 Flex Joint Carbon Steel 31685 Carbon Steel 31683 Carbon Steel 31683
320-1583-000 320-4427-000 320-1583-000 320-4427-000 | 320-1748-000 | 320-4436-000
26 Drive Shaft 320-1759-000 320-4430-000 320-2765-000 320-4435-000 | 330-1805-000 | 330-1805-015
29 Bearing (2 req.) 630-0552-051 630-0552-061
33 Bearing Spacer 320-2764-000
41 Packing Giand 320-0003-004 I 320-0003-007
*42 Packing 340-3396-008
45 Rotor Pin 320-4439-002
46 Shaft Pin 320-4439-001
47 Gland Bolt 619-1530-241
57 Lantern Ring Half** 320-6585-000
66 Snap Ring 320-1758-000 320-2794-000
66A { Snap Ring | 320-3533-000 |
*69 Mechanical Seal 320-3945-000 320-1750-000
69A | Seal Spacer 320-4434-000 |
77 Slinger Ring 320-6383-000 320-6385-000 320-6385-000
112 | Screws (6 req.) 619-1530-161 619-1530-161
115 | Zerk Fitting | 320-2503-001
135 Stator Spacer 330-7594-000
202 | Shaft Key i | ] K 611-0040-240
215 Lock Washer (6 req.) 623-0010-411
261 Pipe Plug

*Recommended spare parts.
**2 Required

610-0120-011 | 610-0420-010 | 610-0120-011 | 610-0420-010¢ | 610-0120-011 | 610-0420-010

See page 8 for Repair/Conversion Kits
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REPAIR/CONVERSION KIT NUMBERS

ELASTOMER REPAIR/CONVERSION KITS

item bescription
t P 331 Models 332 Models
No.
NBR EPDM FPM NBR EPDM FPM
_— Kit No. 311-9026-000 *311-9025-000 311-8054-000 311-9027-000 311-8038-000 311-9055-000
21 » Stafor 340-3501-120 340-3501-320 340-3501-520 340-3502-120 340-3502-320 340-3502-520
24 = Joint 320-1511-000F 320-6367-000%1 | 320-4670-0001 | 320-1511-000% | 320-6367-0001 [ 320-4670-0001
.69 + Seal - 320-2424-000 320-6379-000 320-6504-000 320-2424-000 320-6379-000 320-6501-000
item Description
No 0 333 Models 344 Models
NBR EPDM FPM NBR EPDM FPM
— Kit No. 311-9023-000 311-8028-000 311-9056-000 311-9031-000 | 311-9030-000 311-8057-000
21 = Stator 340-3503-120 340-3503-320 340-3503-520 340-3504-120 340-3504320 340-3504520
24 + Joint 320-1511-000% 320-6367-0001 | 320-4670-0001 | 320-1511-000% | 320-6367-0001 | 320-4670-0001
69 +» Seal 320-2424-000 320-6379-000 320-6501-000 320-2424-000 320-6379-000 320-6501-000
t316SS/with appropriate elastomer.

tCarbon steel. NBR kits are available only with carbon steel joints; a 316SS/NBR joint

for 331-344 Models is

available as 320-3759-000.
/‘*'—‘“—_-‘.-'H\ .

ftem | Dtio “...356 Models.~ 367 Models
No, | Fescription NBR EPDM FPM NBR EPDM FPM
- Kit NOMQQZE;' Seal 311-9033-000 | 311-9032-000 | 311-9058-000 | 311-9060-000 | 311-9036-000 | 311-9124-000
21 |+ Stator 340-3505-120 | 340-3505-320 | 340-3505-520 | 340-3506-120 | 340-3506-320 | 340-3506-520
241+ Flox Joint 320-1583-000% | 320-6369-0001 | 32046710001 | 320-1749-000% | 320-6378-000% | 3206515-000%
69 |+ Seal 350-3945-000 | 320-6380-000 | 320-6510-000 | 320-1750-000 | 320-6390-000 | 320-6517-000
45|+ Rotor Pins 320-4430-002 | 3204439-002 | 320-4439-002
461+ Shaft Pin 330-4439-001 | 3204439001 | 320-4439-001

Kit No
— | aciing Gland Models) | 311-9035-000 | 311-8034-000 | 311-8059-000
21 | - Stator 340-3505-120 | 340-3505-320 | 340-3505-520
24 |- Joint 320-1583-000f | 320.6369-0001 | 320-4671-0001

131655/with appropriate elastomer. )
{Carbon steel. NBR kits are available only with carbon steel Joints; a 3165S/NBR joint for Model 35604 and
35613 pumps is available as 320-4427-000; a 316SS/NBR joint for model 36704 is available as 320-4436-000.

ABRASION RESISTANT SEALS

Models
Elastomer 331-344 356 36701
NBR 3206460000 3206505000 3206511000
EPDM 3206502000 3206506000 3206512000
FPM 3206503000 3206507000 3206513000
NBR = Nitrile

EPDM = Ethylens-Fropylens-Diene Terpolymer
FPM = Fluoroelastomer

@ 1999 by Moyno, Inc.
® Moyno is a registered trademark of Moyno, Inc.

Printed in U.5.A.
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Instrumentation

SVE System 1 & 2 Float Switch Assembly, Innovative Solutions Model
L500 Specifications & Operating [nstructions

SVE System 1 & 2Water Transmitter, Kobold Model DRB-1165
Specifications & Operating Instructions

SVE System 1 & 2 Vacuum Transmitter, Ashcroft K1 Specifications &
Instruction Sheet

SVE System 1 & 2 Air Flow Transmitter, Erdco Model 361 1installation
Operation & Technical Manual

Erdco Model 361 1Flow Meter Transmitter Callbratlon Curve

SVE System 1 & 2 Temperature Transmitter, Pyromation Series 440
Installation & Operating Instructions.

’



Multiple-Stage Switches: Vertical Mount

L500 Series Custom Switches with a Maximum Length

The L500 series level switches are To specify, review the choices in
individually designed from over mounting types, stem and mount-
1,400 component parts to create a ing, float sizes, switching points and
custom switch available in lengths electrical specifications that appear

from six inches (152 mm) to 11 feet  on these pages.
{3.3 meters).

Product Configuration Choices:

Mounting & Materials: Select mounting size, mount and stem material, float
material, switch type, and optional enclosure from Table A.

Float Size: Select float from Table B.
Switch Wiring: Select switch wiring from Table C.
Actuation Levels: Select switch actuation level(s). from Table D.

A. Component Choices L500:

SPST switches; no enc

Siky

Exampie: L500-0901-0803-00 = 2" NPT mounting; brass mounting & stem material; 316 SS float; 50VA

*Other mountings and materials are available. Gonsult factory for defails.

fnnovative Sclutions = 60 Great Hill Road * Naugatuck, CT 06770 « Tel: 203-729-6434 « Fax: 203-729-6696 » ww!




Multiple-Stage Switches: Vertical Mount

L500 Series Custom Switches with a Maximum Leng

C. Switch Wiring and Electrical Specifications

Each switching point requires one float. For special
applications, a single float can be used to activate
two switch points, though these points must have a
minimum separation of ¥" {(3mm). The maximum
number of actuation levels depends on

the wiring type selected.

Ratings: 20, 50, or 100 VA @ 120 VAC SPST
50 VA @ 240 VAC SPST
100 W @ 240 VAC SPDT
Connection: 24" Free Leads
#22 AWG
Mounting Attitude: Vertical +30°

B. Float Sizes and Operating Specifications

Group 1 SPST.

Qne Common Wire

o]

O—

Group 3 SPDT

One Common Wire




Multiple-Stage Switches: Vertical Mount

L500 Series Custom Switches with a Maximum Leng

D. Actuation Level Dimensions

A =1%" (38mm) minimum distance from
actuation point to inside surface of tank
or mounting pad. : L6—

B = 3" (76mm) minimum distance between
actuation levels. [ A

C = 2" (51mm) minimum distance from end
of unit to lowest actuation level.

D = ¥" (6mm) minimum distance between
points when a single float is used to
activate two switches. {One float can
activate two switches when the lower
switch is NC and the upper switch is
NO).

Notes:

1. A, B, and C dimensions are based on a

specific gravity of 1.0.

2, When using one fleat for two actuation

positions, contact the factory for avail-

‘ able switch ratings.

v 3. Aciuation levels are calibrated on
descending fluid level, with water as the
fluid, unless otherwise specified.

4, Standard tolerance on actuation levels is

%" {3mm).

e T o R a1 EEEE L

Integrated Temperature Sensors

All Innovative Solutions 1500, muiti- level switches can be specially equipped with™
integrated temperature sensors. Please contact Innovative for more information.

Thermistor: Variable resistance, continuous output
Thermocouple: "Type K Junction" continuous readout
Thermostat: Fixed set point for high/low alarm switching

Innovative Soluticns » 60 Great Hill Road » MNaugatuck, CT 06770 = Tel: 203-729-6434 « Fax: 203-729-669
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Features
@® Flow range 1.5-8 GPM to 15-200 GPM
® Bronze or stainless steel bodies
® Frequency or 4-20 mA output

@ Electronic displays and controllers
® Max. pressure 580 PSIG

The DRB and DPE series turbine wheel
fiowmeters are an economical yet very
reliable solution for measuring liquid fiows
in pipes up to 3 inches in diameter. The
unigue “insertion” impeller design
protrudes minimally into the flow stream
which minimizes head loss and allows
measurement of dirty liquids, and liquids
with high solid content, without risk of
failure. The DRB and DPE series feature a
PVDF impeller supported on a sapphire
bearing system which provides an
exceptionally long life and excellent
chemical resistance properties. The DRB
and DPE series are available with either
bronze or stainless steel threaded bodies.
A Hall effect sensor detects the passing of
permanent magnets imbedded in the

. impeller blades. The output of the Hall
sensor is converted to a linear pulse or

% 4-20 mA signal. Optionally, a variety of

 displays and controllers is availahle to
provide flow rate indication, analog
outputs and programmable setpoint
switches, The DRB and DPE series’
combination of simple, reliable design and
variety of body materials and electronics
options makes them a sure solution for the
toughest flow metering applications.

Specifications
Accuracy:

DRB Series  +3% of full scale

DPE Series:  £2.5% of full scale
Maximum Pressure

DRB Series: 250 PSIG

DPE Series: 580 PSIG
Operating Temperature:

-10to 176°F

Materials of Construction

Body: Bronze or 316
stainless steel
Impeller: PVDF
Axle: 316 stainless steel
Bearings: Sapphire
O-rings: Buna-N for bronze
bodies, Viton for
SS bodies
Piping Straight Run
Requirement: 20 X pipe diameter
. upstream
10 X pipe diameter
downstream

120

KOBOLD DRB/DPE Series Turbine Flowmeters

Electrical Specifications

Frequency Output
Output Type:

Power
Requirement:

Electrical
Protection:

Electrical
Connection:

4-20 mA Qutput
Output Type:

Max. Loop Load:
Power
Requirement:
Electrical
Connection:

Electrical
Protection:

PNP open
collector,
25 mA max.,

14-28VDC
NEMA 4X

Micro-DC plug,
4-pin male

4-20 mA, 2-wire
or 3-wire
depending on
model

500 chms

24 VDC £20%
Micro-DC plug,
4-pin male or

DIN 43650
(Hirschmann) plug

NEMA 4X

DRB/DPE Turbine Wheel Flowmeters

Compact Electronics

Output Type: 4-20 mA, 3-wire &
PNP switch or
2 PNP switches

Switch Rating: 300 mA Max. short
circuit protected
flow switch or
frequency
transmitter

Power

Requirement; 24 VDC £20%

Display Type: 3 digit LED

User Programmable

Functions: Transmitter span,
switch setpoint,
lockout code

Housing: T 304 S5, NEMA 4X

Electrical

Connection: Micro-DC plug,
5-pin male

Electronic Display/Controlier

Output Type: 4-20 mA, 4-wire
and 2 adjustable
setpoint refays

Relay Rating: ~ SPDT5amps @
230 VAC

Input Power: 115 VAC

Display Type: 3-1/2 digit LED
and 270° bargraph

Encilosure: " Epoxy coated

aluminum and
polycarbonate,
NEMA 4X

Subject to change without prior notice.



-DRB/DPE - Turbine Wheel Flowmeters

" Ordering CGodes for DRB Series

F300=Frequency output, Micro-DC plug

L342 = 4-20 mA, 2-wire, Micro-DC plug
L343=4-20 mA, 3-wire, Micro-DC plug

L442=4-20 mA, DIN 43650 plug

C34P=Compact electrenic,
4-20 mA + 1 PNP switch

C30R=Compact electronic, 2 PNP switches
K442=Display & Controller
Z340=Analog indicator + 4-20mA, 3-wire

1.5-8 DRB-1150 DRB-1250 N4=1/2" NPT
3-13 DRB-1155 DRB-1255 N5=3/4" NPT
5.5-20 DRB-1160 - DRB-1260 N6=1" NPT
6.6-65 <,DRB-1165> DRB-1285 N8=1-1/2" NPT
8-90 DRB-1170 ' DRB-1270  |N@=2" NPT
15-200 DRB-1175 . DRB-1275 NB=3" N?T
Accessories
Part Number 807.037=Mating 4-pin Micro-DC plug with 6 ft. cable for output F300, L342, L343 & 7340
Part Number 807.007=Mating 5-pin Micro-DC plug with 6 ft. cable for output C34F & C30R

Example DRB-1150N4F300

Ordering Codes for DPE Series

F300=Frequency output, Micra-DC plug

L342=4-20 mA, 2-wire, Micro-DC plug
L343=4-20 mA, 3-wire, Micro-DC plug

£442=4-20 mA, DIN 43650 plug

C34P=Compact electronic,
4-20 mA + 1 PNP switch

C30R=Compact electronic, 2 PNP switches
K442=Display & Controller
Z£340=Analog Indicator + 4-20mA, 3-wire

1.5-8 DPE-1150 DPE-1250 N4=1/2" NPT
3-13 DPE-1155 DPE-1255 N5=3/4" NPT
5.5-20 DPE-1180 DPE-1260 N6=1" NPT
6.6-65 DPE-1165 DPE-1265 N8=1-1/2" NPT
8-90 DPE-1170 DPE-1270 N9= 2" NPT
15-200 DPE-1175 DPE-1275 NB=3" NPT
Acc-essories
Part Number 807.037=Mating 4-pin Micro-DC plug with & f. cable for cutput F300, L342, L343 & Z340
Part Number 807.007=Mating 5-pin Micro-DC plug with 6 ft. cable for output C34P & C30R

Example DPE-1150N4F300

DRB/DPE with Analog Indicator
Subject to change without prior notice,

DRB/DPE with compact electronics

DRB/DPE with display lcontroil_er

121




- : - DRB/DPE - Turbine Wheel Flowmeters -

Dimensions

DRB/DPE transmitter only {frequency or 4-20 mA)
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o
b=
i
N/
J

N
i

/&

B
G
o 5
G2
5 G 34
1
G112,
2
G3.

I ) l & SW] B ]
PR SN B B
G 4. 530 NPT 116171 2.0 |1

CER = N K T ]
G112 3 UZNPT) 218 | 30r [ 2.o8
G2 2NPT 2757|318 216"
G3ANPT 303 d17]2.63"

L

G SW| B
G 172, 12 NPT _11.08"3.07"[1
G 34 3 NPT [1.81"3.0TH1
G 1. 1NPT 1.6473.07"1.
G 142, 9 1/2 NPT}2.16"13.07"3.2
G2 NPT 2,753,182 1
G3 33NPT 3.03"4 17712837

122 Subject to change without prior notice.
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KOBOLD Instruments Inc.
1801 Parkway View Drive
Pittshurgh, PA 15205

PH: 412-788-2830

FAX: 412-788-4830
www.koboldusa.com

- SeriesDRB -
Turbine Flow Sensor

Precautions

+ User's Responsibility for Safety: KOBOLD manufactures
a wide range of process sensors and technologies. While
each of these technologies are designed to operate in a
wide variety of applications, it is the user's responsibility to
select a technology that is appropriate for the application,
to install it properly, to perform tests of the installed system,
and to maintain all components. The failure to do so could
result in property damage or serious injury.

+ Proper Installation and Handling: Use a proper sealant
with all installations. Never overtighten the sensor within its
fittings. Always check for leaks prior to system starf-up.

* Wiring and Electrical: Because this is an electrically
operated device, only properly trained personnel should
install and maintain this product. Be sure that the power
supplied to the flow sensor is appropriate for the
electronics version supplied. Electrical wiring of the sensor
should be performed in accordance with all applicable
national, state and local codes.

» . Temperature and Pressure: The DRB is designed for use
in application temperatures from -10°F to 176°F. Operation
. outside these limitaticns will cause damage to the unit.

Specifications

Accuracy: 13.0% of full scale
Wetted Parts ]
Bronze Body: Bronze, PVDE, 316 SS, Sapphire, and
Buna-N

Stainless Steel Body: 316 S8, PVDF, Sapphire, and Viton

Max. Pressure: 250 PSIG
‘Temperature Range: -10°F to +176°F

Electrical (see model number table for model codes and
descriptions for each output type)

Electrical Protection (all versions):NEMA 4X/IP 65
Qutput K442

Output Type: 4-20 mA, 4-wire and 2 adjustable sef-point
relays (SPDT 5A @ 230 VAC)

Input Power: 115 VAC

Display Type: 3-1/2 digit LED and 270° bargraph

Enclosure: Epoxy coated aluminum and polycarbonate

Output F300
NP Pulse Output: PNP open collector, 25mA max.

‘ Power: 14-28 VDC
Electrical Connecfion: 4 pin micro-DC plug, male

»

Material Compatibility: The DRB process wetted parts
for the various body materials are stated below. Make sure
that the DRB is chemically compatible with the application
liquids. While the sensor’s outer housing is liquid resistant
when installed properly, it is not designed to be immersed.
it should be mounted in such a way that it does not
normally come into contact with fluid.

Flammable, Explosive and Hazardous Applications:
The DRB is not an explosion-proof design. If should not be
used in applications where an explosion-proof design is
required. '

Make a Fail-Safe System: Design a fail-safe system that
accommodates the possibility of sensor or power failure.
in crifical applications, KOBOLD recommends the use of
redundant backup systems and alarms in addition to the
primary system. .

Electrical (continued)

Output 1342: 4-20 mA, 2-wire, Rmax < 500 ohms,
power= 24 VDC
Electrical Connector = 4 pin micro-
DC plug, male

Output L343: 4-20 mA, 3-wire, Rmax < 500 ohms,

power= 24 VDC

Electrical Connector = 4 pin micro-
DC plug, male

Qutput L442: 4-20 mA, 2-wire, Rmax < 500 ohms,
power= 24 VDC

Electrical Connector = DIN 43650
(hirschmann) plug

Qutput Type C34P & C30R

Compact Electronics: 4-20 mA + 1 PNP switch or 2 PNP
switches depending on model code

Power Supply: 24 VDC £20%, 80 mA max.

Anazlog Output: 4-20 mA, 3-wire, Rmax < 500 ochm

Switch Type: PNP open collector, 24 VDC, 300 mA
max.

Electricai Conncetion: 5 pin micro-DC plug, male

FM Rev. 9/02
DRB_manual_revi_9-02



Part Number Decoding

1.5-8 40 DRB-1150 | DRB-125¢ . | N4=1/2” NPT F300=Frequency output, Micro-DC plug
3-13 40 DRB-1155 | DRB-1255 | N5=3/4" NPT tgj?:—gg m:, § wire, mfcro-gg p:ug
. ~ i} g =4-20 mA, 3 wire, Micro-DC plug
5.5-20 50 D 60 | DRB-1260 | N6=1" NPT L442=4-20 mA, DIN 43650 plug
8-90 80 DRB-1170 | DRB-1279 | N8=2" NPT _ 1 PNP switch _
15 - 200 70 DRB-1175 | DRB-1275 | NB=3" NPT C30R=Compact electronic, 2 PNP switches
Kd42=Display and Controller

Part Number 807.037 = Mating 4-pin Micro-DC plug with 6 ft. cable for output F300, L342, & L343
Part Number 807,007 = Mating 5-pin Micro-DC plug with 6 ft. cable for output C34P & C30R

Accessories

Electrical Connection for Output F300 & L343
(3-wire transmitters)

Micra-DC Fiug Cabla
Switch out 2
+24VDC Browrn: + 24VDC G
Bue: DC Gnd
Signal  Black:  Signal GND

Electrical Connection for Qutput L342

Electrical Connection for

Electrical Connection for Output C34P & C30R
{5~-wire Micro-DC Plug)

Switch out - GND

Electrical Connection for Qutput L442

(2-wire 4-20 mA) Output K442 _ {2-wire 4-20 mA)
_% ofvigng - . 2 +4-F0 ol out
]
Rk
|10 S AZDION DUIPU
_;__: 3 Proiviy oy ‘
| 7 E1y !
-]
% Pawer .
E)
. - 2
Mechanical Installation )

Piping Preparation: Piping should be rigidly supported at
" both the inlet and cutlet of the sensor to prevent potential

damage due to excessive stress on the sensor fitfings. In
order to ensure that the fluid flow profile is fully developed
and symmetrical, a minimurm straight piping run of 20 pipe
diameters upstream and 10 diameters downstream of the
sensor are required. The straight runs should be free of
{ees, elbows, valves, reducers and other disturbances.

Pumps: All pumps cause pulsations in the fluid. Centrifugal
pumps cause the least amount of pulsations in the fluid and
positive displacement or reciprocating pumps cause the
most. In order to minimize the effect of these pulsations on
sensor accuracy, the sensor should be located as far away
from the pump as possible. A pulsation dampener or accu-
mulator may be used to dampen pulsations if required. If

_the fluid putsations cannot be reduced to an acceptable

,.‘ level, a field calibration to determine the new K-factor for
the sensor installed in a pulsating system may be required.

Viscosity: All flow range and calibrafion data provided with
this sensor are for water, All furbine type transducers are
affected by viscosity. higher viscosities fend to make the
turbine wheel turn slower for a given flow rate. This resulis
in a lower K-factor for the sensor when it is used with a vis-
cous media (i.e. viscosity > 10 ¢St.) and the calibration data
provided for water flow is no longer valid. If the sensor is to
be used with viscous media, a field calibration is required fo
determine the new K-factor for the sensor,

Field calibration: For frequency output versions, a simple
field catibration can be performed to determine the new K-
factor for the sensor when it is to be used in a manner in
which the above specified calibration information does not
apply (i.e. use with viscous or pulsating media, insufficient
straight run etc.). With the sensor instalied in the system,
dispense a known quantity of the fluid to be measured
while using a pulse counter to count the number of pulses
generated by the sensor during the dispense. This informa-
tion can be used to determine the new K-factor specific to
your system and fluid.
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KOBOLD Instruments Inc.
1801 Parkway View Drive
Pittsburgh, PA 15205

PH: 412-788-2830

FAX: 412-788-4890
www.koboldusa.com
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O
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Series DPE
Turbine Flow Sensor

Precautions

User's Responsibility for Safety: KOBOLD manufactures
a wide range of process sensors and technologies. While
each of these fechnologies are designed to operate in a
wide variety of applications, i{ is the user's responsibility to
setect a technology that is appropriate for the application,
to install it properly, fo perform tests of the installed system,
and to maintain all components. The failure to do so could
result in property damage or serious injury.

Proper Installation and Handling: Use a proper sealant
with all installations. Never overtighten the sensor within its
fittings. Always check for leaks prior to system start-up.

Material Compatibility: The DPE process wetted parts
for the various body materials are stated below. Make sure
that the DPE is chemically compatible with the application
liquids. While the sensor’s outer housing is liquid resistant
when installed properly, it is not designed to be immersed.
It should be mounted in such a way that it does not
normally come into contact with fluid.

Flammable, Explosive and Hazardous Applications:
The DPE Is not an explosion-proof design. It should not be
used in applications where an explosion-proof design is
required.

+ Make a Fail-Safe System: Design a fail-safe system that
accommodates the possibility of sensor or power failure.
In critical applications, KOBOLD recommends the use of
redundant backup systems and alarms in addition fo the
primary system.

*  Wiring and Electrical: Because this is an electrically
operated device, only properly frained personnel should
install and maintain this product. Be sure that the power
supplied to the flow sensor is appropriate for the
electronics version supplied. Electrical wiring of the sensor
should be performed in accordance with alf applicable
national, state and local codes.

= Temperature and Pressure: The DPE is designed for use
in application temperatures from -10°F to 176°F. Operation
! outside these fimitations will cause damage to the unit.
| Electrical (continued)

Qutput 1.342:

~ Specifications
4-20 mA, 2-wire, Rmax < 500 chms,

Accuracy: £2.5% of full scale power= 24 VDC
Wetted Parts Electrical Connector = 4 pin micro-
Bronze Body: Bronze, PVDF, 316 SS, Sapphire, and DG plug, male

Buna-N
316 S8, PVDF, Sapphire, and Viton

4-20 mA, 3-wire, Rmax < 500 ohms,
power= 24 VDC

Electrical Connector = 4 pin micro-
DC plug, male

4-20 mA, 2-wire, Rmax < 500 ohms,
power= 24 VDC

Electrical Connector = DIN 43650
{hirschmann) plug

Output L343;
Stainless Steel Body:

Max. Pressure: 580 PSIG
Temperature Range: -10°F fo +176°F

Electrical (see model number table for model codes and
descriptions for each output type)

Electrical Protection (all versions}:NEMA 4X/IP 65
Output K442
Output Type:

Qutput L442:

4-20 mA, 4-wire and 2 adjustable set-point
relays (SPDT 5A @ 230 VAC)

115 VAC

3-1/2 digit LED and 270° bargraph

Epoxy coated aluminum and polycarbonate

Output Type C34P & C30R

Compact Electronics: 4-20 mA + 1 PNP switch or 2 PNP
switches depending on model code

24 VDC £20%, 80 mA max.
4-20 mA, 3-wire, Rmax < 500 ohm

PNP open collector, 24 VDC, 300 mA
max.

Input Power:
Display Type:
Enclosure:

Output F300
™NP Puise Output:

Power Supply:
Analog Qutput;:

PNP open collector, 25mA max. Switch Type:

Power: 14-28 VDC

Electrical Connection: 4 pin micro-DC plug, male Electrical Conncetion: 5 pin micro-DC plug, male

FM Rev. 9/02
DPE_manual_revi_9-62



Part Number Decoding

1.5-8 80 DPE-1150 DPE-1250 | N4=1/2" NPT F300=Frequency output, Micro-DC plug
3-13 80 DPE-1155 | DPE-1255 | N5=3/4" NPT ';31?2‘33 mﬁ, § wire, my:ro-gg p:ug
- - G=1" =4-20 MA, 3 wire, Micro-| plug
55-20 65 DPE-1160 { DPE-1260 | N6=1 NI:T L442=4-20 mA, DIN 43650 plug
6.6 - 65 140 DPE-1165 | DPE-1265 | N8=11/2" NPT | c34p=Compact electronic, 4-20 mA w/
8-90 135 DPE-1176 | DPE-1270 | N9=2" NPT 1 PNP switch
15 -200 110 DPE-1175 -DPE-1275 NB=3" NPT C30R=Compact electron'ic, 2 PNP switches
K442=Display and Controller

-Accessories
Part Number 807.037 = Mating 4-pin Micro-DC plug with 6 ft. cable for output F300, L342, & L343
Part Number 807.007 = Mating 5-pin Micro-DC plug with 6 ft. cable for output C34P & C30R

Electrical Connection for Cutput F300 and L343
(3-wire transmitters)

Micro-DC Plug

e /5U N
1

Cable

Switch out 2

*24V0C b

+24 VDO
2 Bue:  DCGnd GND
-LC 4 Signal  Black:  Signal

o o

- Electrical Connection for

[Electrical Connection for Output L342

Electrical Connection for Qutput C30R & C34P

{5-wire Micro-DC plug)

+24 VDG power  + {04-20 mA + 24 VDG power

GND

Switch out GND Switch out

Electrical Connection for Output £442

(2-wire 4-20 mA) OutputK442 (2-wire 4-20 mA)
= e
[P o wiing B 2 +d-20mA ot

P75 ]

_*

-
X}

t

-

[slefof=f=]=] =]}

- Mechanical Installation

Piping Preparation: Piping should be rigidly supported at
both the inlet and outlet of the sensor to prevent potential
damage due to excessive stress on the sensor fitfings. In
order to ensure that the fluid flow profile is fully developed
and symmetrical, a minimum straight piping run of 20 pipe
diameters upstream and 10 diameters downstream of the
sensor are required. The straight runs should be free of
tees, elbows, valves, reducers and other disturbances.

Pumps: All pumps cause pulsations in the fluid. Centrifugal
pumps cause the least amount of pulsations in the fluid and
positive displacement or reciprocating pumps cause the
most. |n order to minimize the effect of these pulsations on
sensor accuracy, the sensor should be located as far away
from the pump as possible. A pulsation dampener or accu-
mulator may be used to dampen pulsations if required. If

. the fluid pulsations cannot be reduced to an acceptable
Aevel, a field calibration to determine the new K-factor for
“the sensor installed in a pulsating system may be required.

1+ 24 YDOG

Viscosity: All flow range and calibration data provided with
this sensor are for water. All turbine type transducers are
affected by viscosity. higher viscosifies tend fo make the
turbine wheel turn slower for a given flow rate. This resuits
in a lower K-factor for the sensor when it is used with a vis-
cous media (i.e. viscosity > 10 cSt.) and the calibration data
provided for water flow is no longer valid. If the sensor is to
be used with viscous media, a field calibration is required to
determine the new K-factor for the sensor.

Field calibration: For frequency output versions, a simple
field calibration can be performed to determine the new K-
factor for the sensor when it is fo be used in a manner in
which the above specified calibration information does not
apply (i.e. use with viscous or pulsating media, insufficient
straight run etc.). With the sensor installed in the system,
dispense a known quantity of the fluid to be measured
while using a pulse counter fo count the number of pulses
generated by the sensor during the dispense. This informa-
tion ¢an be used fo determine the new K-factor specific to
your system and fluid.



Type K1 Thin Film Pressure
Transducer/Transmiiter

APPLICATIONS:

Hydraulic, refrigeration, machine
fool, test/measurement, pump con-
trol, HVAC, medical, construction
equipment and ail general purpose
industrial process applications

BENEFITS & FEATURES:
* 0.5% and 1.0% accuracy
* Vac.-2000 psi pressure range
* FM approved and UL listed
= Superior long-term stability
and repeatability
* Stainless steel NEMA 4X enclosure
* Current/voltage output

* Wide range of electrical
connections available

The Ashcroft® K1 transmitier intro-
duces the benefits of polysilicon thin
film performance at affordable prices.
Modem low-pressure chemical vapor
deposition methods provide simple,
stable molecular bonds between a
proven metal diaphragm and a poly-
silicon strain gage bridge. There are
no epoxies or bonding agents to con-
tribute to signal instability or drift.

The integral metal diaphragm and
polysilicon bridge are virtually
unaffected by shock, vibration or
mounting.

These transmitters are offered in
many standard pressure ranges with
either current or voltage output
signals. Transmitter performance is

&> [

directly traceable to the National
Institute of Standards and Tech-
nology and specifications are
conservatively stated. A calibra-
tion test certificate is available with
each transmitter.

PERFORMANGE CHARACTERISTICS

Standard Ranges {psi)

0/15* 0/300 0/3000* vac./60*
0/30% 0/500 0/7500*  vac./45
0/60* 0/750 0/10,006* vac./30™

/100 071000  0/15,000* vac./15*
0/150 0/2000  0/20,000* vac./0*
0/200 0/3000

*1% accuracy ranges only.

Consult factory for nenstandard ranges.
Accuracy Ciass (F.8.): 05% 1%
{Using T.P. method)

Best fit straight {ine (BFSL) £0.25  x0.4
Hysteresis +0.15 0.2
Nonrepeatability £0.05 2007
Interchangeability +#.5% 1.0%

Durability:.
108 cycles 20/80%FE.S. with negligible
performance change

Stability: +0.5% F.S./yr
ENVIRORMENTAL CHARAGTERISTICS - .

Temperature Limits:

Storage: —65t0 +250°F
Operating: —20to +180°F
Compensated Range: -2010 +160°F

Thermal Coefficients: (68°F ref.) %F.8./°F
Standard:

0.5% A%
ZERO +0.028% 10.04%
SPAN 10.028% +0.04%
Qptianal:
ZERQ +0.014% N/A
SPAN +0.014% N/A

Multiply thesmai zero coefficients by 1.5 on 0/30 psi,
vae/15 range and by 3 on 0715 and vac/0 ranges
Hemidity:

Na performance effect at 95% refative
humidity-nancondensing

FUNCTIONAL CHARACTERISTIOS ©

Overpressure Limits {F.5.):
0

/15~ 0/3000-  0/75Q0-
0/2000  0/5006 20,000
Proof 200% 150% 120%
Burst 800% 300% 150%
Vibration Sweep:

Less than +0.1%F.S. effect for 0-2000 Hz at

20 g's in any axis

Shock: Less than +0.05% F.S. effect for 100 g¢'s,
20ms shock in any axis .

Position Etfect: Less than 0.01% FS.

ELECTRICAL SPEGIFIGATIONS

Qutput Signal:

4-20mA (2 wire)

1-5 Vdc (3 wire)

1-6 Vdc (3 wire)

1-11 Vdc {3 wire) {minimum excitation 15 Vdc)
Power Reguirements:

10-36 Vdc unreguiated

Response Time: Less than 5 ms

Reverse Polarity Protected

Supply Current: <3mA for voltage outut

PHYSICAL CHARACTERISTICS - -
Enclosure: NEMA 4X (NEMA 1 oniy if <500 psig if

T0 ORDER THIS TYPE K1 TRANSDUCER/TRANSMITTER:

electrical termination is Bendix® or Hirschman®)
Weight: 2 oz. (approx. w/c cable)
MATERIALS:

Case: 300 series stainless steel

Cable: No. 24 AWG, 367 PVC, shielded, vented
UL approved

Diaphragm: 17-4 PH stainless steel

Standard Process Connections:

(316 stainless steel)

i3 NPT male or female

¥4 NPT male or female

V4 SAE-J-514 (male)

34 AMINCO (female) required for pressures
over 10,000 psi

Other connections available

HAZARDOUS LOCATION CERTIEICATIONS -+

{Available optional on 0.5% madal anly)

Factory Mutual <€&> approvals

Intrinsically Safe for use in:

Class 1, 11, Il Div. 1, Groups A, B, .0, F, G when
used with safety barriers connected in accordance
with Dresser drawing 718212 Sht (1 -3)
Nonincendive for:

Class |, Div. 2, Groups A, B, G, D

Special Protection for:

Class I, 111, Div. 2, Group F, G

Select: Eﬂ T
1. Type Gonfiguration (K1)

2. Ascuracy/TC

{3} 0.50%, +0.014%/°F (8} 0.50%, 20.020%/°F
{7} 1.0%, 20.040%/°F
3. Pressure G Al

(MO1) Ve NPT-M  (FO1} Y NPT-F  (MOZ} % NPT-M  {F02) ¥ NPT-F

{MEK} s -20-M  (FO9} amince ¥e-18-Female
4. Qutput Signat

{42) 4-20mA (15} 1/5 vde:
§. Electrical Terntination

{16} 1/6Vde (¥} 111 Vde

(E2) 36™ cable, shielded, PVG sheathing  {B4} Bendix 4-pin # PTO2A-8-4P*
{B8) WP Bendix 4-pin £ PTOZE-8-4P*
(C1) 2 NPT-M Conduit w/36™ Gable

(B6} Bendix 6-pin # PTO2A-10-6P*
{B9} WP Bendix §-pin £ PTO2E-10-6P*
6. Pressure Range

{HM) Hirschmann
miniature

(¥ac./0) Vac.) through (20000} 20,000 psi {see standard ranges). Call for more apdons.

7.0ptional X-Variations

(XFit} M Apgroval Option

*Mating tonnector available as negessary

Reference Bulletin PT-1

Consult factory for guidance in product selection
Phone (203} 783-6650, FAX (203) 783-6659 or

visit our web site at www.ashcroft.com

oressER)

Measurement



K2, K8

INSTRUCTION SHEET

ESSURE TRANSMITTER

WASHCROFT

Mounting

The transmitter requires no special
mounting hardware, and can be
mounted in any plane with negligible
position error,

Although the unit can withstand
normal vibration without damage or
significant output effects, it is always
good practice to mount the transmitter
where there is minimum vibration,

For units with NPT type pressure
fitlings apply teflon tape or an equiva-
lent sealant to the threads hefore
installing.

When tightening, apply a wrench to
the hex wrench flats located just above
the pressure fitting. DO NOT tighten by
using a pipe wrench on the housing.

Power Supply — K1 Models Only
The supply voltage for the 1-5 and
1-6 Vdc output transmitters must be
within the range of 10 to 36 Vdc. The
maximum supply voltage for a current
output transmitter is 36 Vdc while the
minimum supply voltage is dependent
upon the lgop resistance of the circuit.
The figure below shows the minimum
supply voltage (Vo) required for a
given loop resistance (Roor).

Noise

For minimum noise susceptibility,
avoid running the transmitter's cable
in a conduit that contains high current
AG power cables. Where possible
avoid running the cable near inductive
equipment.

Adjustment Potentiometers

The zero and span pots are accessible
through the top of the case. Loosen the
four screws and separate the top
carefully. The zero pot is marked with a
white dot. Connect the braided shield to
the guard terminal on the reading )
instrument (meter, etc.) if available or
to ground or to the power supply
negative terminal.

~

Form No. 250-2924 ® Copyright Dresser industries, Inc. 1/93-3 Rev 10/95-4 Rev. 2/97

WARNING!

This instrument is susceptible to damage when exposed to static
electrica!l charges. o avoid damage to the transducer observe the
following:
+ Ground the body of the transducer BEFORE making

any electrical connections

* When disconnecting, remove the ground LAST,

Mote: The braided shield and drain wire in the cable (if supp[ied) is
not connected to the transducer body, and is not a suitable ground.

CAUTION: Pressure spikes in excess of the rated overpressure
capability of the transmitter (transducer) may cause ifraversible
electrical andfor mechanical damage to the pressure measuring
and containing element(s).

@2 Tranducers K8 Tranducers
6-PIN BENDIX = 0.5
0850 .
! 4-PINBENDIX h |‘—— 11 _’l
08 50, -
N T e L
=“r | = i j -
0.5
3. =4
2
K .

.‘— —-l ’-—0.34
—AW ' Load Limitations 4-20mA Quiput Only
. /9 - (R LDGP’

HEX

1182 %4

1000 -

CQutput — K8 Only

Sensitivity may be from 6 mV/V 1o 18
mV/V for any individual transducer.
Zero offset is within £3 mV/V. Qutput
is proportional to supply voltage.

750

5004
Excitation — K8 & K2

For proper operation a voltage
within the range of 5 to 10 Vdc must 2501
be applied between the fransducer’s 0
supply terminals.

0 10 20

30 36
Printed In U.S.A



K1 Transducers - Electrical Connections K2 Transducers — Electrical Connections K8 Transducers — Electrical Connections

oo Ratiometric (mV/Y) -1 7 Ratiometrie {mV/V)
Cable Type F2 Cahle Type F2
= +Power Aed = +Power = +Power
Whhs = Common White = ~Powar Whlle = —Power
Green = Output Green = +Output Graen = +Qutput
. Black = -Output Black = -Cutput
Cable Type Ct
Red = + Powsr Cable Type C1 4 inch Leads
White = . Commen = + Power = +Powsr
Green =  Output Whlie = — Power Whlle = —Power
N Green = * Qutput Green = +Qulput
Hirshmann Type Black = — Ouput Blue = -Output
BT Bendix 4-Pin -
PIN4 = Ouput fna = :gg“t‘;’r Special Wiring - See “X” Variation
Bendix 4-Pin, 6 Pin PinC = -Outout On Unit Label
PinA = +Power Péri‘g‘l:'l)al and pn@i?v;:r:mwns (neg.)
g}" 483 = 8““’”1 must be electrically Isclated from Variation Wire Hackup Pin
n - omman each other. #2289 + Output A
Bendix 6-pin #2261 7 Quiput 8
PinA = +Power — Power o
gng = -'-(F;gwer Shunt Caf. E&F
n = -
Cable Type F2 Fne I loubw B Gonnactar Only
Red = +Power PnE = ShuntCal Red = +Power
Black = -Power FinF = Shunt Cal. aQ Black = gmon
Cable Type C1i Red = +Power
Red = . +Powar XTG Black = Common
Black = -~-Powar Graen = Qutput
Hirshmann Type
PiN-1 = +Powar
FiN-2 = ~Power
Bendix 4 Pin, 6 Pin WARNING: READ BEFORE INSTALLATION
e I feowar Fiuid hammer and surges can destroy any pressure transducer and must
always be avoided. A pressure snubber should be installed fo eliminate the
damaging hammer effects. Fluid hammer occurs when a liquid flow is sud-
denly stopped, as with quick closing solenold valves, Surges occur when flow
is suddenly begun, as when a pump is turhed on at full power or a valve is
quickly opened.

Liquid surges are particularly damaging to pressure transducers if the pipe
is originally empty. To avoid damaging surges, fluid lines should remain full (if
possible), pumps should be brought up to power slowly, and valves opened
slowly. To avoid damage from both fluid hammer and surges, a surge
chamber should be installed.

Symptoms of fluid hammer and surge's damaging effects:
a) Pressure transducer exhibits an output at zero pressure
(large zero offsef). If zero offset is less than 10% FS, user
can usually re-zero transducet, install proper snubber and
continue monitoring pressures.

B) Pressure transducer output remains constant regardless

of pressure.

¢) Insevere cases, there will be no output

INETOUMENT [Ty Recalibration Instructions:
TRA“:;'[‘)’U":::R cs 1. Apply 0% Full Scale Pressure.
2. Set the cutput using the Zero adjustment potentiometer.
BRESSER INDUSTRIES, INC.
INSTRUMENT DIVISION 3. Apply 100% Full Scale Pressure,
38 WELLINGTON ROAD
MILEORD, CONNEGTICUT 06450 U.S.4. 4. Set the output using the Span adjustment potentiometer.
(203} 783-6650 VOICE 5. Repeat steps 1 thru 4 as necessary.
(203} 763-6559 FAX
I MWiring Diagrams for All Transducers - powen,
£ LReo ¢pow) * RED e Paver '
EONER — WHITE_{-Bower) o = WHITE_{Comman)
- TRAKSOUCER - TRANSDUGER
+ GREEN (+ Output)| -
| [:I BLACK s—ommml GREEN {+ Qutput)
W WETER TeTER
4-Wire Ratiometric {(mV/V) 3-Wire Voltage 4-20 mA

Form No, 250-2924 @& Copyright Dresser Industries, c.  1/93-3 Rev 10/95-4 Rev, 2/87
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Evanston, 1ilinois 60202-6318 USA
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Section |

Purpose

The ERDCO Series 3600/3700 Flowmeter with integral Transmitter provides an interface
between an ERDCO Direct Reading Flowmeter and the user's electrical control, display
andfor remote readout. A 4 to 20 mA signal is provided for remote readout, controller
operation, recorder, etc, ‘ '

Section I

information

ERDCO Direct Reading Flowmeters with integral Transmitter are pravided with a precision
servo-type potentiometer and integral electronic circuitry to provide a 4 to 20 mA analog
output signai.

-ERDCO flowmeters are linear over a major portion of the scale range. To achieve this degree
of linearity, the flowmeter design dictates scale compression and expansion at the extreme
low and high ends respectively. The signal is plotted for each instrument and is included in
this manual. :

If electrical isolation is required, use devices provided by others.



Section i

Specifications

Operating Loop Voltage Supply 20 to 30v, dc

Operating Temperature Range* 0to 75°C (32 to 163°F)
Storage Temperature Range _ -40°C to 85°C (-40°F to 170°F)
QOutput Signal 4 to 20 mA

Output Load Range 0<R <750 ohms

Transmitter Signal Linearity Better than 5%

Output Signal Repeatability | +0.5% full scale

Circuitry Two wire

*As the Transmitter is integral to the flowmeter, the flowmeter is to be located in an application
whereby the fluid being measured is within this temperature range.



Section |V
Instaflation
4.1 CONNECTION 7O FLOWMETER - The transmitter circuitry which is integral to the

flowmeter includes terminals for user connections. For flowmeter with explosion proof
enclosure for transmitter, refer to Technical Manual FM-15432. The circuit component

Terminal 1  24v + Nominal

Terminal 2 Controiler, Meter, etc.

Terminal 3 Earth Ground (No intemal Connection)

—— :""l 2
— {5
i [[ —o— —{82}—
. ~—fpE}— !
—{63}— —E—
3 —{8d—
18]
Figure 1

The flowmeter is supplied with a % inch NPT(F) electrical conduit connector. This fitting does
not prevent the entrance of moisture ar any foreign matter into the indicator/electronic area of
the flowmeter. Therefore, when conditions may allow the introduction of any material into the
electrical conduit, or condensation may occur, a seal must be provided in the user's conduit to
protect the flowmeter. A sealing fitting for rigid conduit, such as Appleton Electric Company
part number EYSM-50 can be used for this purpose. Be certain that the sealing fitting is
oriented so that when potted, no sealing compound is allowed to enter the flowmeter.

4.2 REMOTE POWER CONNECTION - Connect a source of 24 volts, dc capable of supplying
0.05 amperes or more with less than 1 volt peak-to-peak ripple as follows:

Positive to Terminal 1
Negative to Controller, Meter, etc. to Terminal 2
Extermal Earth Ground: Terminal 3 {No internal connection. Pravided only for connecting wire

shield to local earth ground.)



Section V

Alignment

Each Flowmeter-Transmitter is factory calibrated at room temperature so that the no flow
position produces 4mA output and full scale output produces 20mA output. It may be
necessary to readjust these settings for a different input range or for a different operating
temperature. In such cases, ensure that the unit has fully attained the ambient operating
temperature with power on. Then observe the following procedures:

5.1 ADJUSTMENT ACCESSIBILITY - Remove the retaining ring securing the window from
the flowmeter and carefully remove the window and Q" ring.

5.2 SCALE ADJUSTMENTS - Refer to Fig. 1 for adjustment locations.

5.2.2 Let the flow indicator rest at no flow position and adjust the ZERO control for an output
indication of 3.98mA to 4.02mA or ZERO reading on recorder, etc.

5.2.3 Manually position the flow indicator at maximum scale reading and adjust SPAN control
for an output indication of 20.0 milliamperes or maximum scale reading on recorder, controller,
efc.

5.2.4 Repeat steps 5.2.2 and 5.2.3 until no further adjustment is required and no flow and
maximum flow scale corresponds to 4 and 19.9 to 20.1 mA respectively.

5.2.5 The calibration curve, FMA-14350 identifies the actual signal output as a function of
flow for measurement purposes.

5.3  Reinstail the "O" ring, window and retaining ring.



Section VI

Circuit Description

The transmitter section of the Flowmeter is shown schematically in Fig. 2. A diode protects
the circuit against reverse polarity in case of miswiring. A 47V MOV and a 50 mA (0.05A)
quick blow fuse provides transient overvoitage protection on the nominal 24VDC supply line.
A high precision and accuracy 5V regulator produces a floating 5VDC for operation of the
transmitter and for voltage reference.

This voltage reference is applied to a precision potentiometer. This potentiometer is rotated
by fluid flow via magnetic coupling between the flowmeter vane and the indicator. The
potentiometer wiper then produces a voltage which varies with the position of the indicator
and hence, the flow.

A low power, low offset voltage operational amplifier (UIB) buffers this voltage into a voltage to
current converter, which is comprised mainly of UIA, transistor Q1 and their ancillary
components. This converter regulates the output current through the current loop by
monitoring the voltage across R8.

Independent potentiometers are provided for ZERO and SPAN. As long as the minimum
output current is 4mA or more, adjustments on either potentiometers do not affect the setting
of the other. Operation of the circuit is also insensitive to load resistance of the loop, with the
maximum load at 750 Chms including the resistance of the electrical conductors in the loop.
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SERIES 440

p ¢/26 MATION, INC. - ~ INSTALLATION AND
- Quality in Every Degree® -~ R ' OPERATING INSTRUCTIONS

1 Safety notes
Safe and secure operation of the head transmitter can only be guaranteed if the operating instructions and all safety
notes contained are understood and followed.

1.1 Gorrect Use

The unit is a universal, presettable temperature transmitter for resistance thermometer (RTD). The unit is constructed for
mounting in a connection head and a field housing. The manufacturer cannot be held responsible for damage caused
by misuse of the unit.

1.2 Installation, commissioning and operation

The unit is constructed using the most up-to-date production equipment and complies with the safety requirements of
the EU guidelines, if it is installed incorrectly or is misused, certain application dangers can occur. Trained personnel
must do instaliation, wiring and maintenance of the unit. These personnel must have read and understood these
instructions and must follow them to the letter.

2 Function and system construction

2.1 Function

Electronic monitoring of input signals into an analog output signal in industrial temperature measurement. The head
transmitter is mounted in a connection head or separated from the sensor in a field housing. Setting up of the head
transmitter is done using PC and configuration software. The configuration kit is required for setting up the head
transmitter.

2.2 Measurement system
Transforming the following input signals:
» Resistance thermometers {RTD) {in 2 or 3 wire connection systems)

Fault monitoring of:
* Measurement range override or undercut
* Sensor breakage and short circuit

3 Installation

3.1 Installation conditions

Ambient temperature: {-40 to 85) °C [-40 fo 185] °F

Installation area: Field housing; connection head according to DIN 43 729
Installation angle: No limit

Safety notes: The unit must only be powered by a power supply that operates using an IEC 61010-1 compliant energy
limited circuit.

3.2 Installation

» Feed the sensor inset cables through the central hole in the head transmitter

» Position the head transmitter in the connection head

» Feed the installation screws through the slots in the head transmitter.

* Screw the head transmitter into the field housing using a screwdriver while not over tightening.

4 Wiring
4.1 Overview
Terminal layout

Power supply and current output SETUP socket
5 — %t (10to35)Vdc

4 —D—- (4to20)mA
rnA .

2-Wire RTD 3-Wire 3
3

1 of 4 ' ' : ' 440-1




4.2 Measurement unit connection

_ Attention: Switch off power supply before opening the housing cover. Do not install or connect the unit to mains power. .
_if this is not followed, parts of the electronic circuit wili be damaged.

sensors:
Connect the sensor cables to the respective head transmitter terminals (Terminals 1 to 3} by following the wiring
diagram (see figure 4.1).

* Qutput signal and power supply:
Open the PG cable gland on the head transmitter or field housing. Feed the cable through the opening in the PG cable
gland and connect the cable cores to terminals 4 and b according to the wiring diagram (see figure 4.1).

* PC configuration {SETUP socket}:
Open the flap on the SETUP socket (Figure 4. 1) and connect the SETUP connection cable.

Hint: The screws on the terminals must be screwed tightly. Head transmitter configuration during measurement
operation is possible. There is no need to disconnect cables!

" Potential leveling

Please take note when installing the head transmitter remotely in a field housing. The screen on the (4 to 20) mA signal
- output must have the same potential as the screen at the sensor connections! When using earthed thermocouples,
screening of the output (4 to 20) mA cable is recommended. In plants with strong electromagnetic fields, screening of
all cables with a low ohm connection to the transmitter housing is recommended.

5 Operation
5.1 Short form instructions (SETUP)

Presettable Parameters

* Sensor type
* Connection mode (2 or 3 wire connection)
Standard settings . * Units (*C or °F}

‘ * Measurement range start {depends on sensor)
* Measurement range end (depends on sensor)

+ Compensation resistance (0 to 20} Q on 2 wire connection
* Fault condition reaction (= 3.6 mA or = 21.0 mA)

» Output {analog standard/inverse}

Expanded settings * Damping (0 to 8) s

* Offset {9.9t049.9) 'C[-17.8 to +17.8] °F

* Measurement point identification/TAG Service functions

Service functions * Simulation {on/off)

For detailed TransComm operating instructions please read the online documentation contained in the software.
I

5.2 Communicaticn

The head transmitter must be set up using a PC and configuration kit. The following points must be taken into account if
trouble free setting up is to be achieved:

* Configuration software installation

» Connect the head transmitter to the PC usmg the connection cable from the configuration kit.

' Configuration software installation '

* |BM PC or compatible computer (minimum Pentium 166 MHz)
* Windows 95/98/ME/NT4.0/2000

* 54 MB RAM

System conditions * Minimum 30 MB free memory on hard drive

* CD-ROM drive

* Screen resolution 800 x 600 Pixel

* Free serial interface

* Pentium 400 MHz

Recommended minimum « 128 MB main RAM
configuration * 120 MB free hard drive memory
» Screen resolution 1024 x 768 Pixel
Start Windows
1. Place installations-CD in the respective drive
Installation start 2. Start “Setup.exe” and foltow the installation instructions

3. If required, the help/operating manual can be printed once the software has
been successfully installed.

440-1 ' 20f4



Connecting the head transmitter to the PC using the configuration kit connection cable
1. Connect the SETUP connector of the interface cable to the SETUP socket in the head transmitter {see figure 4.1).

2. Connect the RS232C connector to a free serial interface socket on the PC. In order to achieve optimum connection,
tighten the RS232C connector screws to the PC,

Note: Configuration of the head transmitter must be done with or without power applied.

6 Commissioning

6.1 Installation check

Monitor all connections making sure they are tlght In order to guarantee fault free operation, the terminal screws must
be tight onto the connection cables. The unit is now ready for operation.

6.2 Commissioning
Once the power supply has been connected the head transmitter is operational.

Setting up using the PC configuration software
The head transmitter left the factory with a default parameter configuration. If no customer specific configuration was
mentioned on the order, the default parameter configuration is constructed as follows:

Sensor Pt100 (RTD)
Connection mode - | 3-wire
Measurement range {0 to 100} °C
and units

Hint: If a change has been made to the measurement point, the head transmitter can be re-configured. In order to re-
configure the parameters follow these instructions;
« Install the configuration software and make connection to the PC (see Chapter 5, Operation).
» For detailed operating instructions for the PC configuration software, please read the online documentatlon contained
in the software.

Interactive setting up of the temperature transmitter
Customer specific linearization and sensor matching is done using the TransComm configuration software. The
program calculates the linearization coefficients X0 to X4, that need to be entered into the PC configuration software.

6.3 Function check
Measuring the analogue (4 to 20} mA output signal or following failure signals:

Measurement range undercut | Linear fall to 3.8 mA

Measurement range excess Linear rise to 20.5 mA

Sensor break;

L. = 3.6 mA or = 21.0 mA selectable
sensor short circuit

7 Maintenance
The head transmitter is maintenance free,

8 Fault finding

8.1 Repair concept and disposal

Due to its construction, the head transmitter cannot be repaired. When disposing of the head transmitter please take
note of iocal disposal regulations.

8.2 Fauitfinding and repairs
Trouble shooting in generat

Action/Cure
2 wire connection incorrect Rfa-connect correctly (see connection
diagram}
No power supply to the 2 wire connection Check the current loop
No communication Power supply too low (< 10V dc} Check power supply
Interface cable defective Check the interface cable
" PC-interface defective Check the interface of your PC
Head transmitter defective Replace head transmitter

3 of4 ' 440-1



Trouble shooting on RTDs (Pt100} -

Fault

Current
{=3.6 or
= 21.0) mA

Sensor defective

Action/Cure

Check sensor

Incorrect RTD connection

Connect the cables correctly {see
connection diagram)

Incorrect 2 wire connection

.connection diagram){Polarity}

Connect the cables correctly (see

No power supply on the 2 wire connection

Check the current ivop; the supply should
be > 10V dc

Incorrect transmitter programming {number of
wiras) .

Change parameter ‘connection mode’ (see
chap. Operation)

Programming

Thermocouple set up (see chap.
Operation). Change to RTD

Head transmitter defective

Replace head transmitter

Incorrect or inaccurate
measured value

Sensor is incorrectly installed

Reinstall sensor correctly

Heat dissipation via sensor

Monitor sensor installation positioning

Incorrect transmitter programming {number of
wires)

Change parameter ‘connection mode’

Incorrect transmitter programming {Scals)

Change scale

Wrong RTD set up

Change parameter ‘sensor type’

Sensor connection {2 wire)

Monitor sensor connection

Sensor cable resistance not compensated (2
wire}

Compensate cable resistance

Offset incorrectly set up

Monitor offset

440-1
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THE INPUTS

# TAGNAME
RANGE

E0S RESEARCH LTD.
" ProCeontrol Series IT+

ProView Configuration File Information
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INCLUDED IN THIS SYSTEM ARE:

TAGNAME DESCRIPTION

WM U W N
=
0
()
s
]

10 TP101S
11 B201 S
12 TP201S
13 RESET

17 VT_101
0-30 THG
18 FIT101
0-900 CFM
19 FT_101
0-65 GPM
20 TT_101
0-200"F

21 VT_201
0-30 THG

22 FIT201
0-700 CFM
23 FT_201
0-65 GPM
24 TT_201
0~200"F

Moisture Separator 1 Level Switch High-High
Moisture Separator 1 Level Switch High
Moisture Separator 1 Level Switch Low
Condensate Tank 1 Level Switch High-High
Moisture Separator 2 Level Switch High-High
Moisture Separator 2 Level Switch High
Moisture Separator 2 Level Switch Low
Condensate Tank Level 2 Switch High~High
SVE Blower 1 Motor Status

Moisture Separator Transfer Pump 1 Status
SVE Blower 2 Motor Status

Moisture Separator Transfer Pump 2 Status
Reset Pushbutton

Vacuum Transmitter

Flow Indicating Transmitter
Flow Transmitter

Temperaure Transmitter
Vacuum Transmitter

Flow Indicating Transmitter
Flow Transmitter

Temperaure Transmitter

*INPUT SETUP NOTES

D - This input is a (Discrete) or ON/OFF Input.

=

oQOoCCoCQ0O0

DUPTEDUBOY
FE2zaggaZ

A,EP,ST
A,EP, ST
A,EP, ST
A,EP, ST
A,EP,ST
A,EP, ST
A,EP, ST

A,EP, ST



A - This input is a (Analog) or Variable Input.

C - This input 1s a Pulse Flowmeter Input.

P - This inpuit is a Pulse Accumulator Input.

UPP - Units per Pulse. Number of units (i.e. Gallons) to record for each
pulse

NO-This input is a (Normally Open) Discrete Input.

NC~This input is a (Normally Closed) Discrete Input.

EP- (Endpoint) This input is "Active" when its value is outside the low
to high alarm levels.,

WD— (Window) This input is "Active" when its value is between the low
and high alarm levels.

ST~ ({Status) This input shows a green LER in ProView when it is in its
Active State, ' :

AL-(Alarm) This input shows a red alarm bell in ProView when it is in
its Active State.

SU-(Startup) This is a menu function input. When activated it will run
the startup routine.

SD-(Shutdown) This is a menu function input. When activated it will run
an emargency shutdown,

- (Manual) This is a menu function input. When activated it place the
unit in Manual Mode.
AU- (Auto) This is a menu function input. When activated it place the

unit in Auto Mode.

SQ- (Square Root) This analog channel's reading is proportional to the
square root of the input.

LT-(Lamp Test)This is a Lamp Test input. When activabed it will turn en
all Alarm Light outputs. ) : ’ .

THE DISCRETE OQUTPUTS INCLUDED IN THIS SYSTEM ARE:

# TAGNAME TAGNAME DESCRIPTION SETUP*
1 B 101 SVE Blower 1 Motor Ceil

2 TP 101 Moisture Separator Transfer Pump 1 Motor Coil

3 B 201 SVE Blower 2 Motor Coil

4 TP_201 Moisture Separator Transfer Pump 2 Motor Coil

5 MS1_HH Moisture Separator 1 Level High-High Alarm AT
6 SVEILV SVE Blower 1 Low Vacuum Alarm AT
7 CTl HH Cohdensate Tank 1 Level High-High Alarm AT
g MsZ2 HH Moistureg Separator 2 Level High-High Alarm AL
& BSVEZLV SVE Blower 2 Low Vacuum Alarm ' Al
10 CT2_HH Condensate Tank 2 Level High-High Alarm AT

*QUTPUT SETUP NOTES

Gl-(Group 1)- This output will not respond to processes 17-32.

GZ- (Group Zj- This output will not respond to processes 01-16.
LT-{Lamp Test} - This output has been declared as an alarm light.
Al-(Alternate Image) - This output is displayed as an icon other than
the default switch.

THE ANALOG QUTPUTS INCLUDED IN THIS SYSTEM ARE:

# TAGNAME TAGNAME DESCRIPTION SETUP*
INPUT

*ANALOG QUTPUT SETUP NOTES



PID -This output is involved in a PID

{Proportional, Integral,Derivative) control loop.

PRO -This output is involved in an open (Proportional) contrel loop.
FOR =The PID or PRO loop will run in the ({(Forward) direction.

REV ~The PID or PRO loop will run in the ({Reverse) direction.
INPUT-This Tagname will serve as the input te the control loop.

THE PROCESS CONTROL TASKS EXERCISED BY THIS SYSTEM ARE:

Process 0l: If MS1 HH is ON

THEN Delay for 2 Seconds, Send Report [FAX #1;FAX #2;Page #
1;Page #2],

Switch B_101 OFF AND MS1 HH ON

Page Message: ' 7

Process 02: If B101 S is ON AND VT _101 is Low

THEN Delay for 10 Seconds, Send Report[FAX #1;FAX #2; Page #
1;Page #2],

Switch B 101 OFF BND SVELLV ON

Page Message: ' !

Process 03: If CT1_HH is ON

THEN Delay for 2 Seconds, Send Report[FAX #1;FAX #2;Page #
1;Page #21],

Switch TP_101 OFF AND CT1 HH ON

Page Message:; ' '

Process 04: If MS2 HH is ON .

THEN Delay for 2 Seconds, Send Report[FAX #1;FAX #2;Page #
1;Page #21,

Switch B 201 OFF AND MsS2 HH ON

Page Message: 7 !

Process 05: If B201_5 is ON AND VT 201 is Low

THEN Delay for 10 Seconds, Send Report[FAX #1;FAX #2: Page #
1:Page #2171,

Switch B 201 OFF AND SVE2ZLV ON

Page Message: ' !

Process 06: If CT2 HH is ON

THEN Delay for 2 Seconds, Send Report[FAX #1;FAX #2;Page #
1:Page #21,

Switch TP_201 OFF AND CT2_HH ON

Page Message: ' !

. Process 07: If MS1 HH 'is OFF AND SVEILV is OFF
THEN Switch B_101 ON

Process 08: If MS1 H is ON AND CT1 HH is OFF
THEN Switch TP 101 ON

Process 09: If MS1 L is ON
THEN Switch TP _101 OFF

Process 10: If MS2 HH is OFF AND SVE2LV is QFF
THEN Switch B 201 oN

Process 11: If MS2 H is ON AND CT2 _HH is OFF
THEN Switch TP 201 ON



Process 12:; If MSZ L is ON
THEN Switch TP 201 OFF

Startup 01: Switch MS1 HH OFF AND SVE1LV OFF AND CT1 HH OFF AND MS2 HH
QFF AND SVEZLV QFF AND CTZ2 HH QFF

Shutdown 01: Switch B 101 OFF AND TP_101 QOFF AND B 201 OFF AND TP 201
QFF
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ProControl User’s Manual v2.X

EOS Research Ltd. (EOS) warrants its products to be free from defects in materials and workmanship for a
period of one year from the date of purchase. Its obligation under this warranty is limited to repairing or
replacing, at its sole option, any such defective products. This warranty includes parts and labor. This warranty
does not apply to equipment which has been damaged by accident, negligence or misapplication or has been
altered or modified in any way. '

EXCEPT AS PROVIDED HEREIN, EOS RESEARCH LTD. MAKES NO WARRANTIES, EXPRESSED OR
IMPLIED, INCLUDING WARRANTIES OF MECHANTABILITY AND FITNESS FOR A PARTICULAR -

PURPOSE. Some states do not permit. limitation or exclusion of implied warranties, therefore the aforesaid

limitation(s) or exclusion(s) may not apply to the purchaser.

This warranty gives you specific legal rights and you may also have other rights which vary from state to state.

IMPORTANT SAFETY PRECAUTIONS

Any complex hardware or software may be difficult to document, explain or understand. It is important to
consider the consequences or unexpected or abnormal behavior which may be caused by a defect or human
failure to comprehend. In order to protect people and property from damage, a thorough safety analysis should
always be performed. When the consequences of a failure are serious, it is essential to protect life and property
against such a failure with redundant backup systems or safety devices. It is agreed between the purchaser and
EOS Research Ltd. that protection against and the consequences of any such failure are entirely the purchaser’s
responsibility. :

This device is not approved for use in life support or medical systems.

As installed, this product may be part of a system which is required to meet various electrical, fire, safety or other
codes and regulations. Compliance with these codes is the purchaser’s responsibility.

Specifications subject to change without notice.

© 1996-2003 EOS Research Litd.

EOS Research Ltd.

159 Walnut Street
Rochester, NH 03867
603.332.2099

Fax: 603.332.2727
procontrol@eosresearch.com
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1.0 SYSTEM OVERVIEW H i

1.1  General 1
1.2 Key Concepts 2
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APPENDIX A - Typical ProControl Wiring

Please see the ProView manual for operation of the remote access software which is
“supplied with the ProControl Series 27, |
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The ProControl Series 2" s is a small but powerful microprocessor based control/
telemonitoring system. By combining a control panel and remote monitor in one

unit, the Series 22" can act as a central supervisory and data management tool for
any stand-alone operation. The ProControl Series 2755 Gan perform multiple tasks:

o Stand-Alone Control: The ProControl Series 2™ is a sophisticated
programmable logic controller that will efficiently supervise and control your
operation. It can interface with up to 70 electrical devices (float switches,
pressure transducers, pH transmitters, flow meters, pumps, blowers, etc.), and
execute numerous control functions simultaneously. Automatic shutdown
routines can be programmed in to protect you operation during alarm
conditions. It is extremely versatile in terms of the control algorithms it can
execute.

¢ Remote Control and Monitoring: The ProControl Series 2" s oives you a
window into your operation from any remote location, using the easy-to-use
Windows-based software supplied with the system. You communicate with the
ProControl over a modem link, which allows you to view all of your system’s
operating conditions, while also providing the same access to control functions
that you would have if you were at the site (e.g., turning pumps on and off,
adjusting alarm sefpoints, etc.). No other telemonitoring device gives you the
ProControl’s level of remote control capability. '

e Reporting: The ProControl Series 2F s will keep you informed. It will send
you periodic fax status reports of your project operations on a schedule
specified by you, and will alert you immediately either by fax or by numeric or
alpha-numeric pager if an alarm condition warrants attention. No longer do you
have to assume what’s happening at your remote operation.....the ProControl
will tell you exactly.

« Datalogging: The ProControl Series 2F s is your information manager. Itis a
powerful datalogger that automaticaily records all operating conditions in its
battery-backed memory. You can access your logged data remotely at any time,
and download it to your office computer for further processing. The
datalogging capability is an invaluable tool for reporting purposes,
troubleshooting, and trend graphing,.

One or more of these features can be used in your installation; they are standard in
every ProControl unit. '

1 \backup\8100\0074.doc
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Inputs and
Outputs (I/0’s)

Digital Inputs

Analog Inputs

Digital Outputs

|l The following are the building blocks of any Series 2 fus monitoring and control
system,

No system can be effective in the real world without communication and one of the
principal ways the ProControl communicates is by responding to information
collected by sensors and by issuing “commands” to other electronic or electrical -
devices. Sensor information constitutes an Input while a “command” to another
device constitutes an Output. The Series 2 s works with all of the more important
types of I/O devices in general use. Appendix A demonstrates how a variety of /'O
devices are connected to the ProControl.

These inputs are designed to detect the closure of switch contacts such as those
found on float switches or overpressure sensors. They can respond to any normally
open or normally closed dry contact. The Series 2™ provides its own wetting
(supply) voltage of 5 volts DC for each digital input circuit. The Series 2°** can
respond to changes in state as fast as 4 Hz or 3 Hz (cycles per second) depending on.
the model purchased. Digital inputs are “debounced” for 125 or 150 milliseconds,
respectively. This means that a switch or other input that changes state (becomes
open or closed) must stay in that state for 125 or 150 milliseconds before the Series

27" will respond to the change.

Eight high-speed digital inputs can also be used for traditional digital (pulse-output)
flow meters. These inputs can detect signal changes at up to a 200/500 Hz rate. All
high-speed digital inputs are “debounced” for 1250/500 microseconds. The faster
rate applies only to those systems containing the 18.432 MHz processor.

These inputs are compatible with sensors which send out a 4 - 20 milliamp (mA)
signal. Most analog sensors are available with this type of signal, examples being
pressure transducers, pH transmitters, and many flow meters. These inputs allow
the operator to read the actual “value” of a parameter, such as pressure, instead of
an on/off signal. : - '

Digital outputs turn things like pumps, solenoid valves, and alarm lights on and off.
The Series 2P digital outputs are relay outputs designed to swiich small loads
| directly, such as motor starters, lamps, and solenoid valves.
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Analog Outputs

Tagnames

Analog outputs are typically used in process control schemes where a controlled
piece of equipment can accept a signal which is variable over a range. This output
is expressed as a percentage (0 - 100%) and is used to control pump speeds,
chemical dosing rates, etc., instead of conventional on/off operation. The
equipment that the ProControl sends the analog output to must accept a 4 - 20 mA
signal. Often, an analog output is used in conjunction with an analog input such as
a pH transmitter to form a control scheme known as feedback control. In essence,
the input and output will work together to maintain a user set input level. This
concept is described further in the next section under Analog Output Processes.

Each input and output is given a descriptive Tagname by the user that uniquely
identifies it to the system operator. For instance, a digital input could be called
“TANKHI”, an analog input could be called “AIRFLO” and a digital output could
be called “PUMP_1". This tagname is used by the local LCD display, the FAX
report and by the ProView software. The analog inputs are also given a Unils
Tagname which identifies the unit of measure associated with the input sensor.
Each tagname can be up to six characters long and each units tagname can be up to
three characters long (“PSI”, for instance). The tagnames can include the uppercase
letters A-Z, the numbers 0-9, a blank space, and the underscore (_) character.

|l The status of all inputs or outputs can easily be monitored both locally and
‘remotely. What gives the Series 2" "5 jts real power, however, is the ability to

automatically initiate actions based on the status of the inputs and your pre-
programmed instructions (this is often called Process Control). These actions can
include switching certain outputs, faxing back a report, sending an alphanumeric or
numeric page, shutting down the entire system or sounding the local alarm. Process
control functions are programmed into your ProControl by EOS Research or one of
our technology partners according to your specifications.
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Active State | Central to the use of control on the Series 2°™ is the concept of Active State. Each
input on the ProControl receives certain signals from a sensor which constitute
“normal” operation and other signals which constitute an exception to normal
operation.

A digital input can monitor only two states, ON or OFF (alternatively, CLOSED or
OPEN). The Active State would be the state in which the controller would respond
to the digital input, and perform certain actions or generate an alarm. For example,
if a high level float switch in a tank is tripped (turned ON) by rising fluid level, we
can say that its Active State correlates to a situation in which the fluid level is high.
The active state of the float switch could cause the Series 27 s 1o trigger an alarm,

turn off a pump, or initiate some other action. The Series 27 s can be set up so that
either ON or OFF is the active state.

An analog input sensor can take on many states (or values) between the minimum
and maximum of its measurement range. The ProControl operator, however, can
set two threshold values which divide the total input span into two functional
regions. These threshold values are more commonly called the Low Alarm Limit
and the High Alarm Limit, although on the Series 27 S these thresholds are
somewhat more flexible in use than those names imply. An analog input which has
transcended either its Low Alarm Limit or High Alarm Limit is said to be in its
active state.

For instance, consider an analog input sensor which measures
pressure from 0 to 10 PSL. The system operator could set the low
limit to 4 PSI and the high limit to 6 PSL In this case the Active
State would usually be considered as the input state greater than 6
PSI or less than 4 PSI. This interpretation is called Endpoint Active
State (EAS) on the Series 2°15 yecause the endpoints of the range
are the areas which need to trigger action or generate alarms. The
opposite interpretation is also possible and is called Window Active
State (WAS). Any input values between 4 PSI and 6 PSI would
WAS frigger action or generate alarms.

0 psi

Figure 1. Active State

If the ProControl has Alarms Set, when any input enters its active state, a local
beeper will sound on the ProControl. The word Alarm here applies only to the
sounding of a local beeper and is not associated with any process control. The
active state condition is indicated on the LCD display and can be acknowledged by
the operator. The beeper is silenced when it has been acknowledged or after 30
seconds have elapsed. The beeper only operates when the system is operating in
Manual mode.
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Startup | The Startup Sequence is a series of control algorithms or steps which run in
Sequence | succession and which are designed to place the system in its normal operating
mode. It can be as simple as turning all the outputs on simultancously, or as
complex as a multi-stage delay with many conditions.. Up to 8 or 16 individual
startup steps can be declared depending on the model of the controller. The
ProControl can be configured to automatically run this sequence when the unit is
powered up.

Process Tasks | A Process Task is an ongoing control algorithm which runs continuously. Think of
each process task as an IF-THEN statement, in which an action is initiated if a
certain condition or combination of conditions exists. Some examples are:

e IF Tank Level Sensor 2 is on, THEN turn Pump 2 off
e IF Air Flow Rate < 10 cfin AND Reactor Temperature > 250%, THEN open Bleed
Valve 2

Up to 16 or 64 separate process tasks can be run simultaneously depending on the
model of the controller. Process tasks can trigger FAX reports, pager alerts, and
system shutdowns.

Shutdown | The Shutdown Sequence is a series of control steps which run in succession and
Sequence | which are designed to shut your system down in a manner which is best for the

: equipment or treatment processes involved. The shutdown sequence can be
activated manually or automatically due to an alarm condition. Here is a typical
shutdown sequence:

s  Tum off Well Pumps 1 and 2

e  Wait 5 minutes, then turn off Stripper Blower

¢ Open Bleed Valve 2

«  When Oxidizer Temperature < 150°, turn off SVE Blower

Automatic | The use of the startup sequence, process tasks, and the shutdown sequence
Operation | constitutes Automatic Operation of your system with the ProControl Series 2P%

(otherwise known as Auto Mode). The Series 2P il be placed into auto mode
(automatically) when your system has been started up using the programmed startup
sequence. I one condition of the programmed startup sequence is not met during
the startup process, your system will be completely shut down by the ProControl as
a safety measure. Once the startup sequence has been successfully completed, the
| ProControl begins running the process tasks continuously. PROCESS TASKS WILL
RUN ONLY WHEN IN AUTO MODE. Please note that the audible beeper will not
sound even if the ProControl has Alarms Set when it is in Auto Mode, since the
process tasks will control these situations as the user has specified.
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Manual | You can override the Series 27 programmed control functions by operating in
Operation | Manual Mode. In manual mode, your process will respond only to operator input
from the keypad of the ProControl, or to commands issued from the ProView
software. PLEASE NOTE THAT PROCESS TASKS AND THEIR ERROR-CHECKING
‘MECHANISMS DO NOT RUN DURING MANUAL MODE! Manual mode is useful when
you wish to troubleshoot your system, but none of the system safegunards built into
auto mode are available. You can place your operation into auto mode any time by
issuing the command from the keypad.

Analog Output | In some cases, you may want to use an analog output to control equipment that

Processes | maintains an analog input at a certain constant level. For examptle, you may wish to
automatically maintain a pH of 8.5 in a reaction tank by varying the dosing ratec of a
chemical feed pump. The pH you wish to maintain (8.5) is called the SetPoint of
the analog output process. An analog input to the ProControl (in this case, a pH
transmitter) is said to provide feedback to the unit, and combined with an analog
output, constitute feedback control.

.PID Loops | A reliable type of feedback control can be obtained through a PID Loop. PID
stands for Proportional-Integral-Derivative, and is a commonly-used process
control technique. We’ll skip the details of the mathematics involved, but suffice it
to say that a PID loop is the favored control technique for most analog output
processes. With only a Proportional term applied in the equation, the analog
output is controlled based on an error signal generated from the difference between
the SetPoint and the actual analog input. The PID loop can also improve its
performance as it continues to run if an Infegral term is used and can respond to
quick changes in the controlling analog input if a Derivative term is used. EOS
Research will configure your PID loops for you and can provide further information
if necessary.

Proportional | In some cases, it may be desirable to base an analog output signal on an analog

Outputs | input value. In this situation, no specific SetPoint is used because there is a direct
relationship between the output and input values. For example, if you wanted to
base the output of a metering pump on some flow rate, you might use a proportional
output to relate the amount of chemical metered to the flow rate.

6 \backup'\810010074.doc



ProControl User’s Manual v2.X

System Tagname

Tagname Value

Dimensional
Units or 1/O
Status

Menu Selection

I 1f your unit did not come with an LCD display, the following sections do not

apply.

The 2 line x 20 character LCD display is used to display and control system
operations. The display is divided into separate areas or fields, as outlined below.

Tagname Value
System Tagname or Qutput Designation

Dimensional Units
or VQ Status

AIRFLO  343.65 CFM
REPORT OFFj?,AUTQ 12
7

Communications
Status
Menu Selection System Status

Figure 2. Display Fields

This six-character field is used to identify the /O point displayed. Descriptive
names such as WELL1 or BLOWER are used.

For analog inputs, this field displays the value of the input, the high alarm limit,
or the low alarm limit. For digital outputs, QUTPUT is displayed. For digital
inputs, this field is unused. For analog outputs, this field displays the output
percentage, the output level, or the associated input setpoint. '

For analog inputs, this three-character field displays the dimensional units
associated with the input sensor, such as GPM or PSL. For digital inputs and
outputs, this field displays either ON or OFF. For analog outputs, this field
abbreviates percent with PCT. In the case of digital outputs, if the particular
output displayed has been designated a lamp output (see ProView manual), and a
lamp test is currently running, an asterisk (*) will appear before ON or OFF to
indicate the lamp is illuminated despite the indicated output status (the output
will return to this indicated status once the lamp test has been completed).

This field displays the current menu selection.
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Commaunications | This field displays one of five different descriptors which indicate any of several

Status | special functions of the ProControl. If no communications action is being taken,
“>” will appear. Communications messages include: SP (Sending Page) -
indicates that the unit is attempting to send either an alphanumeric or numeric
page; EF (Encoding Fax) - indicates that the unit is presently encoding a
facsimile report as a result of a request by either the operator or the unit itself; SF
(Sending Fax) - indicates that the unit is atternpting to send a fax report; and DC
(Data Communications) - indicates that the unit is presently interfaced with
ProView. :

System Status | This area displays the current system status: AUTO, MANUAL, START, or
SHUTD and an associated process task number indicating the last successfully
completed Auto process, current Startup process, or current Shutdown process.
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The Series 2° keypad contains 12 buttons which are used along with the LCD
Display fo control the operations of the system.

FHEOEEMO
HEHEE

Figure 3. Series ¥ s Keypad

This key is used to scroll through a series of options which are displayed on the
LCD screen, and which allow the user to configure various aspects of system
behavior. '

These keys are used to display information about particular /O points on the LCD
Screen. The keys allow the user to scroll through all of the system I/O points either
forward or backward. -

The Acknowledge key is used to silence the audible beeper or to acknowledge a
memo sent from a remote ProView user.

The Set Hi Lo key allows the user to change the high and low alarm limits for
analog inputs or to toggle the display in the /O Summary.

The Emergency Shutdown key is used to turn off all outputs and return the system
to manual mode. The programmed shutdown sequence is not executed using this

key.

The Field key is used to select a character position to be edited. It is used in
conjunction with any direct alphanumeric entry.

These keys are used to toggle system variables from one state to the next or io scroll
through possible character entries when used in conjunction with the Field key.

This key is used to place the system in manual mode.
This key is used to place the system in auto mode.

The Enter key is used to initiate certain actions selected by other keys or to confirm
alphanumeric editing done using other keys.
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Field

i/l When the system is first turned on the password screen is displayed and the user is

prompted to enter the password to gain access to the system. “EOS” is the default
password. The password on the Scries 2P was designed as a low-level security -
feature. It is not sufficient in and of itself to withstand a determined effort at
system entry. The ProControl unit can be configured to bypass the password screen
when the unit is powered up.

r ™ ,
CUSTOMER ID TAGNAME Use the Up and I?own keys to change
the character displayed above the
| ENTER PASSWORD: BAA | (yor

4 ~ . .
CUSTOMER ID TAGNAME The Field key is used to move the
cursor to the next character to be

( ENTER PASSWORD: BAA | cdited.

The enter key submits the password

for approval.

CUSTOMER ID TAGNAME
ENTER PASSWORD: EOS

If the password was entered correctly, the following screen will be displayed for
about a second before the operations screen is displayed:

VER 2.XXX : 1

/ 1

/ \

ROM Verslon # User Setup Version #

[Password Accepted

Otherwise, the following message will be displayed for a second and the user will
be returned to the password menu:

Incorrect Password

After the password has been entered correctly, the operations screen is displayed.
The operations screen allows the user to set system parameters and to review the
status of all system inputs and outputs.

WELL1 OFF
ALARMS SET >MANUAL
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A Down
Up 4

AEDEE

i?[“QGﬁJ

D
e

~

[ WELL2 ON
ALARMS SET >MANUAL

-
WELL3 OFF A
ALARM ET

S 8 S >MANUAL y
WELL2 ON
ALARMS SET >MANUAL y

input Tagname Input Status

/ |

WELL2 ON
ALARMS SET >MANUAL

Qutput Tagname

Lamp Status

Output Status

PUMP1  OUTPUT *QOFF
AT,ARMS SET >MANUAIL

:

ALARMS SET >MANUAL

PUMP1 OUTPUT QNJ

:

PUMP1 OUTPUT ON
ALARMS SET >MANUAL

)

Pressing the I/O Up or I/O Down keys
will scroll through the operational I/O
points in the system. Data relevant to
a particular I/O point will be displayed
to right of the point’s Tagname.

Forward scroll through I/O points
Forward scroll through I/O points

Backward scroll through I/O points

A digital input displayed in the
operations screen will be displayed as
shown.  When the input is in its Active
State “ON” will be displayed in the
Input Status area. Otherwise, “OFF”
will be displayed.

A digital output displayed in the
operations screen will appear as
shown. When the output has been
turned on, “ON” will be displayed in
the Qutput Status area. Otherwise,
“OFF” will be displayed. The cursor
is displayed under the first character in
the status field to indicate that it can
be changed. The Lamp Status
character (*) will be shown for a lamp
output if a Jamp test is running

“regardless of the output’s frue state.

Pressing the Up or Down key will
toggle the digital output state and turn
the corresponding relay OFF or ON.

Pressing the Field key will move the
cursor to the Menu selection field.
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Analog Tagname Units An analog input displayed in the
/ Analog Value operations screen will be displayed as
{ \ f shown to the left. The value of the
H20FLO 54.6 GPM analog input will be shown along with
ALARMS SET sMANUAL the dimensional units. In the case of a

pulse accumulator (totalizer only), you
will see only TOT where units is

normally displayed.
4 ™\ Use the Set Hi Lo key to set the low
Set
H20FLO 20.0 gpy| Usethe 59
LOW ALARM >MANUAL
N J
| 7 -\ Press the Set Hi Lo key again to set
Set y again to
Ei gﬂ I'gL 80.0 ASPM the high alarm limit. |
\ ARM >MANT J
4 "\  Press the Set Hi Lo key again to see
Set Yy ag
H2OFLO 120817 GAL the total flow on a flow type input, and
| TOTAL FLOW >MANUAL | gnoe more to refum.
A ][ pown 4 H20FLO 30.0 GPM\ The Up and Down keys are used to
Up 4 change the value of the current
\QLOW ALARM >MANUAL _J  character, as denoted by the cursor.
Ve H20FLO 30.0 GPM\ The Field key is used to move to the
LOW AL : AL next character to be edited.
\ ARM >MANU J
' H20FLO 30.0 GPM To save the low alarm limit changes,
LOW AL . AL press the enter key.
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—H Analog Tagname

An analog output displayed in the

/ Pe"’e"{age operations screen will be displayed as
{ v shown to the left. The percentage of

VRPUMP 25.0 PCT full scale output will be displayed as
\ALARMS SET >MANUAL well.

Set /VRPUMP 25.0 PCT The Set Hi Lo key can be used to set
HiLo the output percentage.
OUTPUT LVL >MANUAL

.

Press the Set Hi Lo key again fo

Set
WIRLVL 33.0 FT declare the SetPoint of an associated
SETPOINT >MANUAL analog input. The SetPoint is used

only if a PID control loop is in use as
an analog output process.

Pressing Set Hi Lo again returns to the
original menu.

/VRPUMP 35.0 PCT ™  The Up and Down keys are used to

change the value of the current

\OUTPUT LVL >MANUAL ) character, as denoted by the cursor.
4 UMP ™ The Field key is used to move to the
VRP 33.0 PCT next character to be edited.
\OUTPUT LVL >MANUAL
VRPUMPD 35.0 PCT To save the output level changes, press

the enter key.
OUTPUT LVL >MANUAL
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ALARMS

REPORT

STARTUP

When pressed, the Menu key will

»ﬂl : ! o ” 'fvo || Ack H Hs.e._'oi@ scroll through a series of items which

allow the user to configure various
[ & ) [“‘;""J |,m,"e ' aspects of system behavior. A
description of these items appear in a

10 character field at the bottom left of
the display. Either the Up and Down
keys or the Enter key is used to
change the item.

Use the Up and Down keys to enable or disable Alarms.

' ™ )
TAGNAM DIM
| ALARMS OFF >MANUAL y
Up b4
KTAGNAM DIM\
\ALARMS SET >MANUAL

Use the Up and Down keys to enable or disable the unit’s reporting capabilities
(fax or page).

TAGNAM DIM |

REPORT OFF >MANUAL ~ ) (Down
o | | v

TAGNAM ~ DIM '

REPORT ON >MANUAL

Use the Enter key to send a FAX report immediately.

TAGNAM DIM
FAX NOW  >MANUAL

Use the Enter key to run the Startup Sequence.

TAGNAM DIM | .
STARTUP >MANUAL
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SHUTDOWN

LAST
SHUTDOWN

LOG OFF

LAST MEMO

Use the Enter key to run the Shutdown Sequence.

TAGNAM DIM
SHUTDOWN >MANUAL

This display ifem shows what input or output caused the last shutdown.

TAGNAM DIM
SDN TAGNAM >MANUAL

Use the Enter key to Log Off the system and return to the password menu.

TAGNAM ‘ DIM
LOGOFF >MANUAL

Use the Enter key to see the last memo sent from the remote ProView user.

Up and Down are used to scroll through the message, and Ack is used to return to
the ProControl menus. If you hit any other key you will see an informative
message telling you which keys are valid. The message will be displayed for 3
seconds if no keys are pressed, but can be acknowledged before the 3-second
period by pressing either the Ack or Enter keys.

4 ™\
TAGNAM DIM
Enter
>l'..AST MEMO >MANUAL ) ’
HEY BULLWINKLE, _ ——-
\REMEMBER TO SHUT THE ) 2
4 A
LIGHTS OFF!
\PUSH <ACK> TO RETURNJ Field'
/
UP & DOWN TO SCROLL h
\OR <ACK>NOWLEDGE y Ack ]
@ N
LIGHTS OFF! :]
‘ Ack
\PUSH <ACK> TO RETURNJ
e ~\ _
TAGNAM DIM
\LAST MEMO >MANUAL Y.
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I0 SUMMARY | Use the Enter key to enter the I/O summary. The analog input values 0-10
represent a percentage of full scale (i.e. 0 = 4 mA, 5 = 12 mA). Set Hilo is used
to toggle between input/output summaries. An underscore represents an open
input or an unswitched output. A block indicates a closed input or a switched
output. An x or X is displayed when an output is not enabled and is unswitched or
switched, respectively. An asterisk (*) will be displayed if an output is declared as
a lamp and a lamp test is currently being performed. The Field key can be used to
move the blinking cursor through the outputs. The Up/Down keys can be used to
toggle the state of the output whose position is covered by the blinking cursor.
| The Enter key will return the ProControl back to its standard menus. If you press
any other keys you will see an informative message telling you which keys are
valid. The message will be displayed for 3 seconds if no keys are pressed, but can
be interrupted before the 3-second period by pressing the Enter key.

Ve
I Manu l TAGNAM DIM Enter
\IO SUMMARY >MANUAL

4 T N . DIN} (sat

\01234567891001234 AIN

N

T EXT )
/I:L__l__l__lxxx DO A lﬁ) Down
9 EXT‘/
(e L L lxxx DO ) Auto
EXT Mode
o —/
(HILO, FIELD, UP/DOWN) ()
) \CHANGE I0,ENTER EXIT ') e/
(el Bxxx DO ) | (emer |
\xxxxxxxxxxxxxmm EXT ) __/
TAGNAM ' DIM\
[IO SUMMARY >MANUAL )
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MODES

GROUP

Use the Up and Down keys to toggle an Analog Output from Manual confrol to
PID control or Proportional control, depending on which analog output process is

being used. This selection will only appear if an analog output tagname is

displayed and the analog output is part of an analog output process.
TAGNAM  100.0 PCT
MODE MaAN >MANUAL e .
: Down
TAGNAM 96.3 PCT '
MODE PID  >MANUAL -

TAGNAM 25.0 PCT
MODE PRO >MANUAL

The ProControl allows outputs to be assigned to different Groups to allow greater

process control flexibility. In some cases, you may wish to be able to specify

alternate process tasks for a given output. For instance, you can have the operation

of a pump be controlled by a series of level switches in a tank, or alternately, the
pump can be run on a timed cycle. By selecting the appropriate process Group,
you can change the control strategy for that piece of equipment. EOS Research
will configure the groups for you according to your specifications

Use the Up and Down keys to select a Group for the displayed output. This menu

item is displayed only for outputs that have been configured by EOS to have
alternate process Groups.

- ~
TAGNAM OUTPUT DIM

\GROUP 1 SMANUAL A Down
Up 4

N

e A
TAGNAM OUTPUT DIM
| GROUP 2 SMANUAL

_/

Your ProControl unit has three status LEDs to the le_'ﬁ of the keypad, which are
used to indicate the following:

System Status: Normally ON when unit is powered.
One blink - The system has internally reset.
Two blinks - An internal error has occurred.

‘| Connect: ON if user is remotely or locally connected.

ON if system is faxing or paging.
Slow blink - last fax or page failed, press ACK to clear.
Fast blink - local connect cable inadvertantly left plugged
in, press ACK to clear. _
Network: Rapid blinking indicates an active network connection.
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;3_51 Fax Report

The ProControl unit will keep you informed of your system’s operations with
facsimile status reports. With the supplied ProView sofiware you can configure
the unit to send fax reports to up to two different numbers. You can also have
these reports sent on a daily basis, at regular intervals during the day, or when
triggered by specific process tasks. You can send one at any time by using the Fax
Now option either from the menu on the ProControl’s display, or through the
ProView software.

The fax report you receive will contain several fields, each denoted by a shadow
box. The number of fields will depend on the configuration of your system. For
instance, you would not see a field indicating Analog Outputs if your system does
not contain any of these.

The fields as you will see them are shown below. All information enclosed in
brackets is variable and depends on your particular system configuration.

<FAX RECIPIENT>

will indicate the intended fax recipient’s name.

THE <SYSTEM NAME> SYSTEM IN <SITE LOCATION> AT <TIME> ON <DATE:>
SETUP VERSION X : ROM VERSION 2.x : MODEL Bl

will indicate the name and location of your system, the date and time at which the
fax report was initiated, your current ProView setup version, and the current on-
board software version 2.X. '
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<MODE><PXX> LAST SHUTDOWN AT <TIME> ON <DATE> BY <SHUTDOWN CAUSE:>
FAX REPORT INITIATED BY <FAX CAUSE>

will indicate the current <MODE> of the controller and associated process. For
example, if the controller is running the startup or shutdown sequence, you would
see either START or SHUTD followed by the current algorithm. Similarly, in auto
mode, you would see AUTO followed by the last successfully completed process
task.,

The LAST SHUTDOWN indicates when the system last initiated the shutdown
sequence and what caused it to happen. For example, if the shutdown sequence
were initiated by a key press, the cause you would see would be KEYPAD.
Similarly, if the shutdown sequence were caused by a process task such as a high
pressure sensor whose tagname was HIPRES, you would see HIPRES as the
<SHUTDOWN CAUSE:>. If multiple inputs or outputs caused the shutdown (i.e. a
process task was dependent on more than one input being in the active state and/or
multiple outputs being ON), the most recent one which changed will appear as the
cause.

Similarly, the FAX REPORT INITIATED BY line will indicate the tagname of

the I/0 point which caused the fax to be sent, provided there was only one I/O

point responsible. If multiple I/O points were responsible, the process itself will be
indicated. Consider, for example, a process task where a shutdown was caused by

HIPRES and BLOWER, and a fax was also generated. The <FAX CAUSE>

would be PROCESS XX, where XX is the number from 1 - 64 of this process task.

In the case where Fax Now was selected from the menu option on the LCD, the '
<FAX CAUSE> would be KEYPAD. The <FAX CAUSE> from a ProView

generated Fax Now command would be REMOTE. This line will not appear on

daily or interval scheduled fax reports. '
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<TAGNAME> is <STATE>» <TAGNAME:> is <STATE> ...

will indicate the status of all of the digital inputs in four columns. Inputs which
are in the active state will appear as ON and those which are in their normal state

will appear as OFF.

<TAGNAME> is <STATE> <TAGNAME> is <STATE> ...

will indicate the status of all of the digital outputs in four columns.

<TAGNAME> is <VALUE> <DIM> LIMITS are L: <LO-LIM> <DIM> H: <HI-LIM> <DIM>
<TAGNAME> is <VALUE> <DIM> TOTAL FLOW is <FLOW: <DIM> :
< TAGNAME > TOTAL FLOW is <FLOW> <DIM>

will indicate the current value, dimensional units, low alarm limit, and high alarm
limit for all analog inputs which are not flow-type inputs. The precision of the
values displayed can be selected through ProView. Any flow-type analog input
which is responsible for maintaining a total flow will display that flow in place of
the. alarm limits. Any pulse-type digital input used for a digital flow meter will
appear here since the information being obtained by that type of flow meter is
analog in nature. In addition, pulse accumulators (volume totalizers) will appear
here.

<TAGNAME> <PCT> PCT <MODE:> <TAGNAME> <PCT> PCT <MODE>

will indicate the output percentage and mode of operation of all analog outputs.
The precision is fixed to one decimal place and will range from 0.0 to 100.0,
expressed as a percentage. The <MODE> of operation will be PID if the analog
output is currently being used in a PID loop, or PRO if the analog output is
currently being used in a Proportional scheme, otherwise it will be MAN indicating
that the analog output is under manual control.

The next two pages contain examples of scheduled and alarm fax reports.
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THE HORTH WATER SUPPLY SYSTEH IN HMAYBERRY USA @ 09:44:00 OH 12/10/1999

. SETUP YERSIOH 1 : ROM VERSION 2.156 : HODEL B2

WEL110 is OFF WEL210 is OFF TWE_HH is OFF THK_HH is OFF

WLPHP1 is ON WLPHP2 is ON FINPHMP is OH CHLMET is OR

NAOHET is OH PH_ALM is OH CL._ALH is OH TWRALH is OFF
WL1ALHM is OFF WLZ2ALH is OFF THKALH is OFFE

LIMITS are L: 8.0 ET - H: 70.0 ET

LIMITS are L: 8.00 EFT H: 12.00 FT

TOTRL FLOW is 14794 GAL -

TOTAL EFLOW is 12661 GAL

TOTAL FLOW is O GaL

LIMITS are L: 6.00 PH H: 8.00 BH

LIMITS are L: 0.75 PPH H: 2.00 PPH
. ¥EPHP1 86.68 pCT PID ¥yspHp2 100.0 PCT PID

NAOHED 100.0 PCT PID CHLRED 20.0 PCT PRO
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BULLWINKLE J HOOSE

THE HORTH WATER SUPPLY

SYSTEH TH HAYBERRY USA

SETUP VERSIOH 1 : ROM YERSTON 2.156 : HMODEL B2

FAX BEPORT

HOQ PREVIOUS SHUTDOWHN

IHITTATED BY REHOTE

is OFF WELZLO is OQFF
is OFF

WLPHE2 is OHN
PH_ALH is ON

is OFF WLZAIM is OFF

THKLVL
FINFLO
FLOW_2
FLOW 1
FIN_PH
FIN _CL

is 0.00 FT
is 203.5 GPH
is 399.4 GPH
is 0.0 GPH
is 0.00 PH
is 0.00 PPH

NACHED

VSPHP1

100.0 PCT PID

37.4 PCT PID

TWE_HH is OFF

FIHNPHP is ON
CL_ALM is ON
THKALH is OFF

LINMITS are L: 8.0 ET
LIMITS are L: B.00 ET
TOTAL FLOW is . 11348 GAL
TOTAL FLOW is 8671 GAIL:
TOTAL FLOW is O GaL
LIHITS are L: 6.00 PH
LIHMITS are L: 0.75 PPH
¥spHp2 100.0 PCT PID
CHLRED 20.0 PCT PRO

H:
H:

faefee

@ 09:34:12 COH 12/10/1999

THK_MH is OFF

CHLHET is ON
TWRALH is OFF

70.0 ET
12.00 FT
8.00 PH
2.00 PPH

22
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The ProControl unit can alert you to important conditions at your site via a page
"I alert. Any system that is not in manual mode, that is, executing process tasks or

the startup or shutdown sequences, can send a message up to eighty characters in
length to an alphanumeric pager or up to nineteen digits in length to a numeric
pager. If you are out of the office and away from a fax machine, you will still be
alerted to any trouble at your site. With ProView you can select up to two pager
numbers to be called. Each process task or startup/shutdown algorithm is capable
of sending a message to either or both of these pagers. The pager messages are
configured by EOS Research according to your specifications.

An example message for an alphanumeric pager would be:

ANYTOWN SITE

High water level EQ Tank
System shut down!

Call Fred to fix: 555-6789
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ProView 2.1x User’s Guide

" LEICENSE: EOS Research, Ltd. grants you the right to use the eﬁclosed program (the “Software™). You will not use, copy, modify, rent, sell or
transfer the Software or any portion thercof except as provided for in this agreement.
You may: '

1. Use the software on up to fwo computers
2. Copy the software solely for backup or archival purposes

RESTRICTIONS: You will not:

Use the Software or cause the Software to be used on more than rwo computers at the same time.
Sub-license the Software.

Reverse engineer, decompile or disassemble the Software

Copy the Software except as provided in this agreement.

Permit simultaneous use of the Software by more than two users.

e

TRANSFER: You may transfer ownership of this license to another party if the receiving party agrees to the terms of this Agreement and you
retain no copies of the Software and accompanying documentation.

Transfer of the license terminates your right to use the Software.

OWNERSHIP AND COPYRIGHT OF SOFTWARE: Title to the Software and all copies thereof remain with EOS Research Ltd. or its
vendors. The Software is copyrighted and is protected by United States copyright laws and international treaty provisions. You will not remove
the copyright notice from the Software. You agree to prevent any unauthorized copying of the Software.

WARRANTY: EOS Research, Ltd. warrants that it has the right to license you to use the Software.

EOS Research Ltd. warrants that the media on which the Software is furnished will be free from defects in materials and workmanship under
normal use for a period of one year from the date of purchase. EOS Rescarch Ltd.’s entire liability and your exclusive remedy shall be the
 replacement of the Software if the media on which the Software is furnished proves to be defective. This watranty is void if the media defect
has resulted from accident, abuse or misapplication. Any replacement of media shall be warranted for the remainder of the original warranty

period or 90 days, whichever is longer.
DISCLAIMER: Except as provided above, the Software is provided “AS I1S™ without warranty of any kind.

LIMITATION OF LIABILITY: THE ABOVE WARRANTIES ARE THE ONLY WARRANTIES OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER EOS
RESEARCH LTD. OR ITS VENDORS SHALL BE LIABLE FOR ANY LOSS OF PROFITS, LOSS OF USE, INTERRUPTION OF
BUSINESS, NOR FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY KIND WHETHER UNDER

THIS AGREEMENT OR OTHERWISE.

AUDIT: EOS Research Ltd. reserves the right to conduct or have conducted audits to verify your compliance with this Agreement.

TERMINATION OF THIS LICENSE: EOS Research Ltd. may ferminate this license at any time if you are in breach of any terms or
conditions. Upon termination, you will immediately destroy the Software or return all copies of the Software to EOS Research Ltd. along with

any copies you have made.

- U.S. GOVERNMENT RESTRICTED RIGHTS: The Software and documentation are provided with “RESTRICTED RIGHTS.” Use,
duplication, or disclosure by the U.S. Government is subject to restrictions as set forth in FARS52-227-14 and DFAR252-227-7013 et seq or its
SUCCEsSOr.

EXPORT LAWS: You agree that neither the Software nor the direct product thereof is intended to shipped either directly or indirectly to
foreign countries unless a validated export license is obtained from the U.S. Department of Commerce.

APPLICABLE LAWS: This Agreement is governed by the laws of the State of New Hampshire and the United States, including patent and
copyright laws. Any claim arising out of this Agreement will be brought in Rockingham County, New Hampshire. -
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EOS RESEARCH, LTD.

SOFTWARE LICENSE AGREEMENT

By using this Software you are agreeing to be bound by the terms of this Agreement. Do not use the
Software until you have carefully read and agreed to the preceding terms and conditions. If you do
not agree to the terms of this agreement, promptly return this document and any accompanying

items.

Information in this document is subject to change without notice and does not represent a commitment on
the part of EOS Research, Ltd. No part of this manual may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopying and recording, for any purpose without the
express written consent of EOS Research, Ltd. '

© 1995-2003 EOS Research, Ltd. All rights reserved. Printed in the United States of America.
ProView and ProControl are trademarks of EOS Research, Ltd.

Windows, Excel and Access are trademarks of Microsoft Cotporation.

EOS Research, Ltd.
159 Walnut Street
Rochester, NH 03867

Voice: 603.332-2099
FAX: 603.332-2727
Email: procontrol@eosresearch.com
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CHAPTER 1: INTRODUCTION AND INSTALLATION

r I Yhis chapter provides a brief introduction to ProView features, system requirements for running the
program, and instructions for installing it.

Introduction to PROVIEW

ProView is a powerful but straightforward software package used in conjunction with the ProControl system
to provide integrated stand-alone control and remote telemetry for your operation. ProView versions 2.1 and
higher can serve as an on-site or remote human-machine interface (HMI) for both the Series II and Series

2plus proControls. With ProView you can:

Monitor system sensors

Control equipment that are outputs on the ProControl
Change the way the system operates

View and change systein setpoints, alarm levels, etc.
Extract datalogged system information

In short, ProView can be used to remotely gain the same level of control over your operation as if you were
at the site. Although many system parameters can be set with the ProControl’s display and keypad (if
included), ProView allows a more comprehensive, easy-to-access view into system operations.

In order for ProView to function, your PC must be connected to the ProControl unit. It can be connected in
one of two ways. The first way is with a cable (provided with your ProControl system) that connects your
PC’s serial port with the ProControl unit. This method of connection is most often used at the system site
using a laptop PC. The second method is via dial-up modem from your office or from anywhere that a

connection to the telephone system can be established.

You should be familiar with the operation of the ProControl unit and have read the ProControl
User Manual before using ProView.

System Requirements

COMPUTER: You will need an PC or compatible with a 486 (minimum) or greater microprocessor with
4MB RAM and Microsoft Windows version 3.1 or later. A minimum of 4MB of Hard Disk space needs to

be available. A mouse or similar pointing device is also required.

Several functions in ProView require the use of the right mouse button. Make sure the right mouse
' button is not assigned to some other function such as double-click. See your mouse driver software

for details.
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MODEM: You need a Hayes compatible (AT) Modem that supports a data rate of 9600 baud (this means
almost any commonly-available modem). The modem can be external or internal. It must be connected to

COM Port 1, 2,3 or 4.

' Some PCs are now being supplied with so-called “WinModems”, which are not true hardware
modems and will not work with ProView for communication with a ProControl system. A true
Hayes-compatible hardware modem is an inexpensive investment in reliable communications.

How to Install ProView from Windows Explorer

1. Close all open programs before beginning the ProView installation procedure. Close any task bars for
software packages like Microsoft-Office that may be lurking at the edge of your screen. . If a ProView
installation fails, it is almost always the resull of having other programs open al the time of installation.
Certain programs, when included in the Windows Startup group, may cause the ProView installation to
Jail, and must be removed temporarily from the Startup group prior to installing ProView.

2. Open the Windows Explorer and insert Disk 1 of the ProView diskettes in your a: drive.

3. Click on the a; drive, then double-click on the setup.exe file Or click on the Windows Start button,
choose Run... and type in a:setup.exe.

4. The ProView installation program will begin and will guide you through the rest of the installation
process.

After the appropriate files from Disk #1 have been installed, you will be asked to insert Disk #2, and then
Disk #3. ProView uses a default folder of C:\ProView for the program installation, but you can specify a

different one if you’d like.

You will also be provided with configuration files (or site files) for every ProControl unit you need to access.
At a minimum, you will have a configuration file with a “.pvs” extension and one with a “.not” extension
(these are normally supplied pre-configured for you on a separate diskette). Using Windows Explorer, copy
these site files to the folder in which your ProView software was installed. Depending on your site
configuration, you may have other files included along with the two standard site files. The files will have
the extensions of .pid or .pvg. You must copy these files to the ProView folder as well.

When the installation is complete, you will see the ProView program group and icon. We recommend
making a shortcut to ProView that you can then move to your main Windows screen. Right-click on the
ProView turtle icon in the program group, then click on Create Shortcut. Drag your new shortcut to a
prominent position on your Windows main screen.

4

Shortcut to
Proview 2.1563
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Running ProView

After installing ProView as described above, double-click on the ProView icon. After an introduction
screen, you will see the ProView Main screen.

T31FOS Research Lid. - [Proview for Series 2 plus]

@ Fle Enable Commurications System Datalogging  Password  Help & x{
B 5 m @
Qiscretelqpuis . Discrete or Analog Inputs Discrete or Analog Inpute Discrete Outputs

I IR

The main screen contains a series of pull-down menus and a Toolbar that provides shortcut buttons for
commonly-used commands. Placing the cursor over a Toolbar button and leaving it there for a short while’
produces a “balloon”. A balloon is a small pop-up message that describes the action to be taken if the

Toolbar button is “pushed”.

Right now, since no site file has been loaded, the main screen is blank, and the toolbar is disabled. Ali
menus except the File menu have been “ghosted”. A selection is ghosted when the operation represented by

the selection is unavailable.

Below the Toolbar are four columns of information arranged in a standard format. These columns are filied
in based on the system setup and the current system status. The Discrete Inputs column contains
information about the switches or sensors connected to inputs 1 through 16 on the ProControl unit. The two
columns labeled Discrete or Analog Inputs contain information about the 4-20 milliamp (mA) sensors or
discrete switches connected to ProControl inputs 17 through 32 (examples include analog instruments such
as flow meters or pressure transducers and digital devices such as float switches). The Analog Outputs area
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resides behind the third colurnn, and is accessed by clicking on the Discrete or Analog Inputs label at the
top of the column. The Discrete Qutputs column contains information regarding the devices connected to
the ProConirol’s output relays. The Extended Outputs area, behind the Discrete Outputs column, contains
information regarding any outputs configured beyond the first 14, if available on the ProControl model you

are using.

At the bottom of the screen are a series of information boxes. These show the status of certain important
system parameters when ProView is connected to a ProControl unit.

A Word About Changing Settings

ProView has been designed to make it easy to view-and change the settings that govern the way your system
works. However, ProView must always be connected to the ProControl unit in order for these changes to
take effect. It is important to remember that ProView itself is only a window into the operation of the
ProControl unit. It does not provide any control functionality on its own. Chapter 3 discusses how to

connect to the ProControl.

When a setiing is changed in ProView (e.g., alarm level, password, datalog interval), a “7” is temporarily
appended to the description or title of the information to indicate that the new value has been sent to the
ProControl. When the “?” disappears, the data has been received by the ProControl and confirmed by

ProView.

While many of the controls that change information in ProView are represented graphically, much of the
information is displayed in text form. To edit text-based information, click on it and make your changes as
you would in any Windows application. When you click on the text, it is highlighted to show that it has the

current focus.

After completing your text editing the changes must be saved by ﬁr&t pressing the ENTER key while
the cursor is still within the text box being edited, and then clicking on the “OK" button for the

current form.
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CHAPTER 2: GETTING STARTED

his chapter explains how to open a ProView site file, describes what’s in all those little boxes on the
screen, and shows you how to print the system configuration to a file.

QOpening a Site File

Every ProControl unit has a site file that tells the unit which inputs or cutputs are enabled, what their
descriptive Tagrnames are and how they should respond to changes in input status. This same file is used by
ProView to provide a window into what is going on within the remote ProControl unit and, by extension,

with the site operation. To open a site file:

1. Click on the File menu, then click Open Site. You will see the Open Site dialog box. You can also
use the ALT-Key combination represented by the first underlined character in the menu name. In

this case, use ALT-F.

For opening subsequent site files, you can use the Open Site Toolbar button at the top of the
@) in screen. ProView will also list the last Sfour site files that you accessed at the bottom of
the File menu. If you wish to open one of these, just click on the appropriate file name.

-| monitor.pvs
‘| waterdem pvs proview

2. In the Drives area of the dialog box click once on the down arrow to pull down the Drives list, then
click on the drive that contains the file you wish to open. :
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3. In the Directory area of the dialog box, click on the folder that contains the file. To move “up™ in
the directory tree, double-click on the level to which you want to move. To move “down” in the
directory structure, double-click on the appropriate folder.

4. In the File area you will see all files in the selected drive and folder that have the extension .pvs or
.pvg. Oaly files with these extensions can be opened. Select the file you wish to open by clicking on
the file name in the file list box, then click the OK button to open the selected file.

The title bar of the main screen will change to include the file name and version number. The file name and
version aumber are enclosed within brackets.

5. In the Security dialog box, enter the password for your site file, and click on the OK button or hit

Enter.

Enter Password:

Change Egégm_itd -

Ca_ncél' .

- 0K

A word about passwords: The password used in ProView can be different than the one used
to access the ProControl unit through its on-board display. In either case the valid
characters are 0-9 and A-Z, upper case only. Up to three characters are permitted. The
password was designed as a low-level security feature sufficient to prevent inadvertent
operation and to deter tampering. It is NOT sufficient in and of itself to withstand a
determined effort at system entry. The default password is supplied to you with your
ProControl unit by your system integrator.

6. If the password is incorrect, the dialog box will disappear and a beep will sound. No system
configuration information will be shown. You will need to select the Password menu and re-enter it.

7. If the password is correct, the Security dialog box will disappear and the system configuration
information will be shown on the main screen.

ProView is supplied with a View-Only Mode password, “VOM", which may be used 1o connect
FYI to the ProControl to observe the system siatus and obtain logged data; however, no changes to
any ProControl operating settings may be made when in this mode.
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- :Disciete or-Analog Inputs. ,
FITWRLVL . Lo bt L gge.

Examining the Main Screen

This particular site file shows five discrete inputs, seven analog inputs, eleven discrete outputs, and four
analog outputs.

Discrete Inputs

WELILO (| WELILO @ | wELILO 48 |

On the left side of the screen below the heading Discrete Inputs are shown the tagnames of enabled discrete
(or digital) inputs. To the right of the tagname is a virtual “LED”. This LED’s color or shape will change
based on the status of the input. If a discrete input is “OFF”, the LED next to the tagname is gray in color. If
a discrete input is “ON”, then the LED is green. If the discrete input is “ON” and has been set up as an alarm
input the LED becomes a red “Alarm Bell”. Some panels are blank because those inputs have not been
enabled in this particular site configuration.
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Analog Inputs
FLBW_1 I« « « I« 11 200

O

[ U T T T T T B |

0.0 crM

Discrete Outputs
WLPMP1 | WLPMP

In the second column below the heading Analog or Discrete Inputs are shown the enabled analog inputs.
Analog inputs can also be configured as simple discrete inputs. Below the tagname is another LED. This
LED behaves in a similar fashion to those for discrete inputs; it is gray when the input is not “active”, and
green or red when it is in the active state (see the definition for Active State in the ProControl User Manual).
A small bar graph provides a visual indication of the value of the analog input. At the left and right ends of
the bar graph are numbers that represent the lower and upper limits, respectively, of the analog input values
(corresponding to 4 and 20 mA). In this case FLOW_1 has been set up with a range of 0 to 200 GPM.
Below the bar graph is a numerical representation of the current value of FLOW_]1.

On the right side of the screen below the heading Discrete Qutputs are shown the enabled discrete outputs,
corresponding to the relay outputs in the ProControl. In this site configuration there are 11 outputs. Above
the tagname of the output is either a virtual “Toggle Switch” or lamp/button representation. By its position
and/or its color it shows the state of discrete output: if the switch is lefi-leaning and gray the output is
“QFF”; if the switch is right-leaning and green then the output is “ON".

PHALM . _ PH_AIM):

Discrete outputs can be configured as an alarm lamp or button when this would be more appropriate. If the
lamip/button appears gray then the output is “OFF”. If the lamp/button appears red or green then the output is

‘LON!‘J. .
Your system may also have Extended Outputs, which are located on a panel behind the discrete outputs. To

access these outputs, point your mouse at the words Discrete Outputs at the top of the column and click the
left mouse button.

D"ﬁp\ rete Dulputs Extended Outputs
[View Extended Outputs | &
Outputs Unlocked INTRDR

WLPMF1 | PHALM NORMAL

e} ’

Regardless of what the discrete outputs look like in ProView, they all behave the same way on the

FYI ProControl itself — namely, the associated relay output is energized when the output is ON.
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Analog Outputs
VSPMP1 E
Manual ° 60 % '

The third column contains the Analog Outputs area. [t may be concealed by the second column of Discrete
or Analog Inputs. To pull the analog outputs to the front, click on the title Discrete or Analog Inputs at

the top of the third column of the ProView screen.

To the right of the tagname there is a slide-scale that indicates the current percentage of full-scale output (0%
to 100%), displayed both graphically and with text. Below the tagname is the current mode of the output.
This mode can be changed from Manual, which indicates the output is under user control, to PED or PRO,
which would indicate that the output is involved in an output control scheme and is under automatic control.

These output control schemes are described in Chapter 5 under Analog Output Options.

Printing the Setup to File

A more detailed listing of the site configuration can be made by printing the setup data to a text file. To print
the setup, do the following;:

1. Click on Print Setup in the File menu.
Or

Click on the Print Setup button.

2. You will see the Print Setup to File dialog box.

™ Print Seiup 1o File ‘ %]

File Name: - | Directeiy: "~~~ ‘ !

|waterdem.cfg e \proview

et t
= proview ;
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3. Specify the drive and folder in which the text file will be saved.

4. ProView will select a default file name for you, with the extension .cfg. However, you can give the
file another name if you wish. You can also select an existing .cfg file name by clicking on the file
naine in the file list box.

5. Click on the OK button to print the setup to the seiected file.

if you are overwriting an existing file, a message box pops up to make sure that you don’t make a mistake.

Proview for Series 2 plus B A word about Files:

Do not confuse the site configuration file (_pvs), which
is a birary file, with the printed setup file (.cfg), which
is a text file. A text file can be viewed with a word
processing program while a binary file typically
cannot.

Examining the Setup File

To examine your site configuration file, use a text editor or word processor such as Notepad or Word to open
the file you have just created.

The file produced by our sample site is shown below. The first section consists of identifying information
about the ProControl unit and information about the inputs and outputs wired to it.

EQS RESEARCH LTD.
ProControl Series II+

ProView Configuration File Information

hkk Ak bk hhkhdkkhkhk Ak kb kR kR A Ak kb h Tk h kb bhkhk kT hkd kb hk k¥

¥kx%kx FAX Recipient: BULLWINKLE MOOSE bl
¥+ Customer: - MAYBERRY WATER DEPT ko okok &
*rkx+x Site Location: MAYBERRY RED *k ok kk
R S R TR R T R T T g R T R R R R R R R R R
*****-Setup: 1 ok kK&
*****.Option: B * Ik ok ok
kkkkt Type: 102 * ek kK
**xkx* Serial Number: 7421 FrE KK
*xx%% Date: 09/06/2000 Fok ok Ak
x*4k% Time: 10:17:01 e
kxkk% proView: Version 2.153 Bk

hhkkhkhhdhdhkhkd kb hhh kb hhdhhhhhhhdkdhdddhdhhdrdhrrbhhhbbbhhx
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THE INPUTS INCLUDED IN THIS SYSTEM ARE:

TAGNAME DESCRIPTION

Water Tower High Alarm Level
Clearwell Tank High Alarm Level

# TAGNAME

1 WEL1IQO Well 1 Low Level
2 WEL2LO Well 2 Low Level
3 TWR_HH

4 TNK HH

B RESET Reset Switch

17 TWRLVL Water Tower Level
18 TNKLVL C(Clearwell Tank Water Level
19 FINFLO Finish Flow Rate
20 FLOW_2 Well 2 Flow Rate
21 FLOW_1 Well 1 Flow Rate
22 FIN_PH Finish Water pH
23 FIN_CL

*INPUT SETUP NOTES

D - This input is
A - This input is
C - This input is
P - This input is
UPP

NO-This input is a
. NC-This input is a
EP- {(Endpoint) This

WD~ (Window) This
ST- {Status) This
AL- (Alarm} This
sU- (Startup) This is
SD- (Shutdown) This is
MN- (Manual) This is
AU- (Auto) This is

S0- {Square Root) This
LT- (Lamp Test)This is

a menu
a menu
a menu
a menu
analog
a Lawmp

Finish Water Chlorine Residual

a (bPiscrete) or ON/OFF Input.
a (Analog) or Variable Input.
a Pulse Flowmeter Input.

a Pulse Accumulator Input.
- Units per Pulse. Number of units (i.e.
{Normally Open) Discrete Input.

(Normally Closed) Discrete Input.
input is "Active" when its value is outside the low to high alarm levels.

input is “Active" when its value is between the low and high alarm levels.
input shows a green LED in ProView when it is in its Active State.
input shows a red alarm bell in ProView when it is in its Active State.

function input. When
function input. When
function input. When
function input. When
channel's reading is

activated it
activated it
activated it
activated it
proportional

SETUP* RANGE
D,NO,AL
D,NO, AL
D,NO,AL
D,NO,AL
D,NO,ST,sU
A EP,ST 0-100 FT
A,EP,AL 0-15 FT
A,EP,ST 0-600 GPM
A,EP,ST 0-400 GPM
A,EP,ST 0-200 GPM
A,EP,RAL 0-14 PH
A,EP,AL 0-2 PPM

Gallons) to record for each pulsge

will run the startup routine.
will run an emergency shutdown.
place the unit in Manual Mode.
place the unit in Auto Mode.

to the square root of the input.

Test input. When activated it will turn on all Alaxm Light outputs.

THE DISCRETE OUTPUTS INCLUDED IN THIS SYSTEM ARE:

TAGNAME DESCRIPTION

Sodium Hydroxide Metering Pump

# TAGNAME

1 WLPMP1 Well 1 Pump

2 WLPMP2 Well 2 Pump

3 FINPMP Finish Water Pump

4 CHLMET Chlorine Metering Pump
5 NAOMET

8 PH ALM pH Alarm

9. CL_ALM Chlorine Alarm

10 TWRALM Water Tower High Alarm
11 WL1AIM Well 1 Low Level Alarm
12 WL2ALM Well 2 Low Level Alarm
13 TNKALM

*QUTPUT SETUP NOTES

Clearwell Tank High Level Alarm

Gl-{Group 1)- This output will not respond to processes 17-32.
G2-{Group 2)- This output will not respond to processes 01-16.
LT- (Lamp Test) - This output has been declared as an alarm light. .
AI- (Alternate Image) - This output is displayed as an icon other than the default switch.

AL
AI
AY
Al
AL
AI

11
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THE ANALOG OUTPUTS INCLURED IN THIS SYSTEM ARE:

TAGNAME TAGNAME DESCRIPTION SETUP* INPUT
VSPMP1 Variable Speed Drive for Finish Water Pump PID, FOR TWRLVL
VSPMP2 Variable Speed Drive for Well 2 Pump PID,FOR TNKLVL
NACHFD Caustic Soda Feed Rate PID, FOR FIN_PH
CHLRFD Chlorine Feed Rate PRO, FOR FLOW_2

*ANAT.OG OUTPUT SETUP NOTES

REV

-This output is involved in a PID (Proportional, Integral,Derivative) control loop.
-This output is involved in an open (Proportional) control loop.

-The PID or PRO loop will run in the (Forward)} direction.

-The PID or PRO loop will rum in the (Reverse} direction.

INPUT-This Tagname will serve as the input to the contreol loop.

Input and Output Configuration

The INPUTS section identifies all enabled system inputs from 1 to 32 and describes how they are configured.
the input number is followed by its TAGNAME and the TAGNAME DESCRIPTION, which is taken from the
Notes file (more on that in Chapter 5). In addition, a SETUP section further identifies each input in terms of
its signal nature, analog (A) or discrete (D); its configuration if discrete as Normally Open (NO) or Normally
Closed (NC); and its alarm display nature when active, Alarm (AL) or Status (ST). Discrete Inputs can also
be configured as functions such as Startup (SU) or Emergency Shutdown (SD), and can be used as a lamp
tester (LT) which will illuminate any Discrete Outputs that are configured as lamps. A RANGE is specified
for all Analog Inputs as well as the Active State region, denoted Endpoint (EP) or Window (WD). :

See the ProControl User Manual for a further explanation of Normally Open, Normally Closed, and

FYI related terminology and a description of Endpoint and Window Active States.

The DISCRETE OUTPUTS section is similar except that there are some different SETUP codes. Some
outputs may be assigned to groups (G1,G2) that affect the way they are viewed by the process tasks. Outputs
which display an Alternate Image (lamp image) than the standard switch image are designated AL

The ANALOG OUTPUTS section details the setup of any enabled 4-20 mA output loops. The SETUP codes
PID and PRO indicate whether or not the output is involved in one of two analog output control schemes
known as PID loops or open loop Proportional control. The direction of the analog output control scheme is
indicated by forward (FOR) or reverse (REV). The input that provides the reference signal upon which the
analog output scheme is based is designated under the INPUT heading.

- For a further explanation of PID or open loop Proportional control please see the Analog Output

FYI Options section in Chapter 5.

In this particular setup, TWRLVL is the input to the PID control loop that operates on the variable speed pump
VSPMP1, with VSPMP1 maintaining a “setpoint” for the value of TWRLVL. The chlorine feed rate CHLRFD

will be varied in proportion to the flow rate FLOW_2 under open loop proportional control.
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Process Tasks

The next section of the setup file is a listing of PROCEss CONTROL Tasks. These determine how the
ProControl unit responds to input changes while in Auto, Startup or Shutdown modes. It is important to note
that the ProView software does not take any independent action itseif. All automated control decisions are
made by the ProControl unit, although you can change many operating parameters via ProView.

THE PROCESS CONTROL TASKS EXERCISED BY THIS SYSTEM ARE:

Process 0l: If WELLILO is ON
THEN Delay for 2 Seconds, Send Report [(FAX #1;Page #11],
Switch WLPMPl1 OFF
Page Message: 'Well 1 Low Level Mayberry North '

Process 02: If WLPMPL is OFF BND PH_AIM is OFF AND
CL_ALM is OFF AND TWRALM is OFF BND TNKALM is OFF
THEN Delay for 30 Seconds, Switch WLPMP1 ON

Process 03: If FIN_PH is High
THEN Delay for 5 Seconds, Switch NAOMET OFF AND PH ALM ON

Process 04: If FIN CL is High
THEN Delay for 5 Seconds, Switch CHLMET OFF AND CL_ALM ON

Process 05: If TWR_HH is ON
THEN Delay for 2 Seconds, Send Report [FAX #1;FAX #2;Page #1;Page #2],
Initiate Shutdown, Switch TWRALM ON
Page Message: 'Tower's about to overflow, Bullwinkle - COME OUT Now! !

Process 06: If TNK HH is ON
THEN Delay for 2 Seconds, Send Report [FAX #1;FAX #2;Page #1;Page #2],
Switch TNKALM ON
Page Message: 'Clearwell Tank High Mayberry North °*

Process 07: If TWRLVL is High
THEN Delay for 5 Seconds, Switch TWRALM ON

Process 08: If TWRLVL is NOT High or Low
THEN Delay for 5 Seconds, Switch TWRALM OFF

Procees 09: If TNKLVL is High
THEN Delay for 5 Seconds, Switch TNKALM ON

Process 10: If TNKLVL is NOT High or Low
" THEN Delay for 5 Seconds, Switch TNKALM OFF

Process 11: If FIN_PH is High or Low
THEN Delay for 5 Seconds, Send Report [FAX #1;Page #1],
Switch PH_ALM ON
Page Message 'Finish Water pH Alarm Mayberry North '

Process 12: If FIN_PH is NOT High or Low
THEN Delay for 5 Seconds, Switch NAOMET ON AND PH_AIM OFF

Process 13: If FIN_CL is High or Low
THEN Delay for 5 Seconds, Send Report [FAX #1;FAX #2;Page #1;Page #2],
Switch CL_ALM ON
Page Mesgage: ‘Finigh Water Chlorine Alarm Mayberry North '

Process 14: If FIN CL is NOT High or Low
THEN Delay for 5 Seconds, Switch CHLMET ON AND CI._ALM OFF
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Startup 01: Switch WLPMP1 ON AND PH_ALM OFF AND CL;ALM OFF AND TWRALM OFF AND WL1ALM OFF AND
WL2ZALM OFF AND TNKALM OFF

Startup .02: Delay for 2 Seconds, Switch WLPMPZ ON

Startup 03: Delay for 2 Seconds, Switch FINPMP ON

Startup 04: Delay for 5 Seconds, Switch CHLMET ON AND NAOMET ON

Shutdown 01:

Switch CHLMET OFF AND NACMET OFF

Shutdown 02: Delay for 2 Seconds, Switch WLPMP1 OFF AND WLPMP2 QFF

Shutdown 03: Delay for 2 Seconds, Switch FINPMP OFF

This sample configuration has a fairly straightforward process flow. On startup, some of the system outputs
are switched on sequentially and all alarm indicators are switched off. On shutdown, all pump outputs and
chemical metering devices are turned off. The process tasks are mostly self-explanatory. Some process tasks
include fax and pager reporting functions. It is important to remember how and when the process tasks are

nn:

Process tasks are run continuously while the ProControl unit is in AUTO mode. Process control
tasks are event-driven, i.c., they occur once when the “IF...” conditions are true (subject to any
delays). No automatic action is taken in MANUAL mode.

Startup and Shutdown processes are run in sequence. When the Startup sequence is finished, the unit
is placed in AUTO mode and the Process Tasks are run. If any Startup. process in the sequence fails,
then all the non-lamp outputs are turned “OFF” and the unit reverts to MANUAL mode. A Startup
process fails when any IF condition is not satisfied for 60 seconds after the Startup process begins
(there may not be any IF conditions in your Startup sequence). The Startup sequence begins when

_ the ProControl or ProView operator initiates it. The Startup sequence can also begin when power is

first applied to the ProControl unit if the “Auto Startup” option has been enabled.

The Shutdown sequence works in a similar manner. When the Shutdown sequence is finished, the
ProControl unit reverts to MANUAL mode. If any Shutdown process in the sequence fails (is not
run after 60 seconds), then all the non-lamp outputs are immediately turned “OFF” and the unit
reverts to MANUAL mode. The Shutdown sequence can be initiated either by the ProConirol or
ProView operator or by a process task (Process 5 does this in our example).

Process Capability

The ProControl runs process tasks which are based on Boolean IF ___AND _ THEN __ logic. There are
64 available processes, 16 of which can be used as part of a startup sequence, and 16 of which can be used as

part of a shutdown sequence. Each process can:

be based on several, simultaneously existing /O conditions
include short or long delays for de-bouncing or simple time delay
use memory variables (registers) for linking processes

cycle outputs with timers or during certain times of the day
perform system shutdowns
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FYI

send reports to fax and/or pagers

If you wish to modify the ProControl programming, please contact your Control System Integrator

for assistance.

15
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CHAPTER 3: ESTABLISHING COMMUNICATION

his chapter explains how to connect to the ProControl unit using ProView by local serial cable and by

remote modeni.

By itself, ProView does not reveal very much about your site’s operation. It must be connected to the
ProControl unit in order to yield any data.

Local Connection

To establish a local connection, perform the following:

1. Use the local serial cable supplied with the ProControl to connect the computer you are using to a
ProControl unit. One end of the cable terminates with a female 9-pin connector. Use this end to
plug into the serial port on your computer. The other end of the serial cable is terminated with a 9-
pin RJ-45 “Ethernet” connector. Use this connector to plug into the “RS-232/Serial” port on the

right hand side of the ProControl unit.

Be sure to disconnect the serial cable from the ProControl unit after you ave finished. If you do not,
'  remote communications and alarm reporting will not be possible. :

If the ProControl unit is powered OFF for any reason, wail 45 seconds after péwer up before
l plugging in the cable to attempt a local connection. Otherwise, the ProControl’s modem may not be

properly configured.

7. Click on Local Connection in the Communications menu. You can also use ALT-C.
Or
.
Click on the Local Connection toolbar button.

You will see the Local Communications dialog box.

]

»* Local Communications
~ Select Port
® CoK1 O COK3
O CcomM2 O coWg

Port Status “

Connect to ProControl

e

DisConnect from ProControl
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3. Select the COM port to which the ProControl is connected by clicking on the “radio button™ next to
the COM port you want to use. COM ports 1 through 4 are supported.

4. Click on the Connect to ProControl button.

5. You will see status messages in both the Port Status area of the Local Commtunications dialog box
and in a smail information box near the bottom of the main screen. Usually you will see “Trying
Local...” followed by “LOCAL CONNECT” if the attempt is successful. If the attempt ts
unsuccessful you will see message boxes outlining the suspected problem.

6. After connecting, click on the OK button to hide the Local Communications dialog box.

After establishing a local connection, ProView will perform an initial scan of site conditions. This will take
a few moments during which time the mouse pointer wilf turn into an hourglass. Afier the initial scan, data
will be updated on the screen every second or so.

Here is a view of the main screen after a local connection has been established:

TEEOS Research Lid. - [Pmmw for Snes 2 plus [\'.raterdem.cf;} [l]] )
# F'[e Enable Cnmmumcatlons §ystem Datalagglng : Paswurd Help Set__p

WALV
O o
| TNKLVL

. .--|FINFLO

T [FLOW.Z gy 400 | CHLRFD

RESET. O[O  "30106  cpm | ero

O °v92 ' 'm
FIN_CL ‘ﬂ- vele
O “1g7 " b THRALM

Last Shutdown 08:41:32 _ 8/28/2000 . Remate

LOCAL CONNECT At |Plamms OFF
i lo ® [Reportorr| TTTT11

Note that the screen has been updated to reflect the current operating condmons at the site. At the bottom of
the screen, various message panels have been filled in as well.
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Remote Connection

For a remote connection, the procedure is a little different. Follow these steps:

I. Make sure that your modem has been installed properly and that the phone line is plugged in to the
proper port on the modem.

Your modem must be Hayes (AT) compatible and capable of operation at 9600 baud.

2. Click on Remote Connection in the Communications menu. You can also use ALT-C.
Or

=7
Click on the Remote Connection toolbar button. =

You will see the Remote Commuaications dialog box.

" Remo!e Cnnmwmcatmns x|

Select Pmt

: _ i OtoMs
OEI]HZ R O CoM4
Y CallStatug 7 U

oy

Slgnal Level Slgna[ Quallty

SI-E Phone Humhel

1 {555] 555-1 21 2

" Initialization String

M1VINOS37=6

Series |l - Hockwe!l Chipset Based Modem

Sernes I - U.5. Robotics Modem

Serieg ll - Cellular Modem MNP10

Senes [l - Cellular Modem MNP18EC

Series 2plus - Hockwell Chipset Based Modem

Series 2plus - U.S. Rabotics Modem __VJ

Dial Remote Site | . Hangup || Test Connection I

L1} 4

3. Select the COM port to which your modem is connected by clicking on the “radio button next to the
COM port you want to use. COM ports I through 4 are supported.

4, Check to see that the Site Phone Number is the one you want to dial. If not, click on the phone
number and change it. If you need to dial an 8, 9 or some other prefix first to get an outside line, add
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a comma or two after the prefix to obtain a pause before dialing the main number (e.g., 8,555-1212).
Do not add parentheses or dashes.

5. Fxamine the Initialization String to see if it is correct for your type of modem. For Series 2Pl
- systems, you will usually use the Initialization String for Rockwell Chipset or U.S. Robotics

modems. If these do not work, use the Default string instead.

6. Click on the Dial Remote Site button.

7. You will see status messages in both the Call Status area of the Remote Communications dialog
box and in the lower portion of the main screen. Usually you will see the following messages:

Trying Remote... ProView is attempting to contact your PC’s modem
OK ProView has successfully connected to the modem
Setup... ProView is sending the initialization string to the modem
Dialing... ProView is dialing the site phone number

CONNECT 9600 ‘Connection has been established with the remote modem

REMOTE CONNECT ‘Connection has been established with the remote ProControl unit
8. If the attempt is unsuccessful you will see message boxes outlining the suspected problem.

9. After connecting, click on the OK button to hide the Local Communications dialog box.

Ending a Connection

The simplest way fo end a connection, to hang up in essence, is to click on the Disconnect button on the

This works for either a local or remote connection.

Toolbar. i

Alternatively, you can re-open the Local or Remote Communications dialog box and click on either the

Disconnect from ProControl button (Local) or the Hangup button (Remote). After ending the connection,

you should see NOT CONNECTED in a message box near the bottom of the screen. =
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Sending a Memo

A useful feature of the ProControl is the ability to transmit short memos to a site operator. From ProView,
you can send a message of up to 160 characters to the display of the ProControl unit. The site operator must
acknowledge your memo before returning to his normal display. This feature is useful in communicating
with a person at the remote site while the phone line is in use for a connection to the ProControl.

To send a memo, follow these steps:

1. From the Communications menu, select Send Memo.

MemoPad ] |

Send amemg to the remote PioConlrol operator - -

_{Joe, call the office &l .
upon arrival at site| 4

G 4T CA=0 Malenghi 160

e [-Me-ssaéxe' Len

Sendﬂew Memoto ProControl | Cancel m:;

2. Type your memo onto the screen of the MemoPad. It will appear on the ProControl’s display
exactly as it appears to you on the MemoPad, two lines at a time. Words will automatically wrap
around to the next line, but you may hit Enter (Carriage Return or CR) to jump to the next line if
necessary. However, the fewer <CR> characters you use, the longer the text message you can
type, since each <CR> represents 20 characters. The Message Length counter will keep track of
the number of characters you have used. The Max Length counter wilf decrease to let you know

™ how many more characters can be entered.

3. By clicking the right mouse button when the pointer is over the text window, the text window
will become larger, allowing you to view more text without having to scroll up and down.
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MemoPad ' X]

Send a memo to the remote ProContio! operator

Joe, call the office upon arrival at il
site. I need you to confirm a motor freame
and gize referenced in the operation and
maintenabce manual. LI

‘g
. N Man J Auto
| o Joom] Vi

A0 WanLength & 200

4

[Message Length i1

axK

Send Hew Memo to PloContluIJ T Cancel

i

Click the Send New Memo to ProControl button to send the memo to the ProControl’s display,
OK to temporarily save the memo but not transmit it, or Cancel to abort the entire procedure.

The Ack button on the MemoPad will flash red and your PC will beep to indicate when the
ProControl operator has acknowledged your memo.
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'CHAPTER 4: MANAGING YOUR SITE

his chapter explains how to change the way your ProControl system operates by switching between
Manual and Automatic modes, initiating a startup or shutdown sequence, and changing other general

system settings.

Switching Between System Modes

There are four modes of operation for the ProControl: Manual, Automatic, Startup and Shutdown. To

initiate a switch to a different mode, simply click on the appropriate Toolbar button or

click on Process Operations in the System menu.
Goto AUTO Mode: Clicking on the coffee cup will place the ProControl into Automatic mode.
Goto MANUAL Mode: & Clicking on the hammer will place the ProControl into Manual mode.

STARTUP System: Clicking on the green traffic light causes the ProControl to initiate a Startup

sequence.
SHUTDOWN System: Clicking on the red traffic light causes the ProControl to initiate a Shutdown
sequence.

Emergency OFF: Clicking on the red hand will cause an Emergency Shutdown, which turns off all
- outputs immediately and places the ProControl in Mangal mode.

Be sure you understand the safety risks and other implications of issuing these commands. When the icons
' are clicked, the actions are immediate and equipment may start up or shut down automaticaily. Most
importantly, switching the ProControl to Manual mode will defeat any safeguards programmed into the
system and allow equipment to continue running without any process control. Manual mode should only
be used on a shori-term basis for system troubleshooting or clearing alarm conditions, preferably with de-

powered equipment Circuils.

You can monitor the current system mode by looking at the message panel at the bottom of the main screen.

Manual | ) .
The system is currently in Manual mode.
Auto . .
' The system is currently in Auto mode.
Start 2 ) .
' The system is currently in Startup mode, the last startup task run was startup task #2.
Shut 2 _ _
=1 The system is currently in Shutdown mode, the last shutdown task run was shutdown task #2.
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The last action to initiate a Shutdown is listed in another message panel at the bottom of the screen. In the
example below, the shutdown was initiated by a remote user.

Last Shutdown 12:28:13 . 9/6/2000 . Retmuoute

System Operations

Following are several other operational parameters that can be set by ProView.

Date & Time

The ProControl unit maintains an internal real-fime clock which it uses to time-stamp datalogged
information and control other important system functions. To set the Date & Time:

I. Click on the System Time toolbar button.
Or

Choose System Operations from the System menu and click System Time. You will see the Date &
Time dialog box.

# Date & ime

" ProContiol

970672000 ia:iiéfutéféuﬂfi.i 4
144825 . 13:33:33. |4{al4

ProControl = System I . |

2. The left side of the dialog box displays the current date and time kept on your PC. The right side of
the dialog box is the date and time according to the ProControl unit. Follow the procedure outlined

below if you need to change the time.

3. " To set the ProControl’s clock equal to the PC’s clock click on the ProControl = System button. To

" set the ProControl’s clock to a specific time use the time spinners ¥ :l The upper spinner changes the
date and lower set of three spinners change the hour, minute and second (left to right, respectively).

4. To set your PC’s time (System time) use the Windows Control Panel.

FYI Daylight Savings Time is not supported by the ProControl’s clock. You will need to make any
necessary changes manually. :
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Changing the time by a large amount can lead to discontinuities in the datalogging history of your
I ProControl unit, particularly if you move the ProControl's time forward. See the section on Datalogging
* Setup in Chapter 3 to check on your system's datalogging status.

Alarms

An alarm is only an audible indication to the operator that an input signal 1s in its active state. On the
ProControl unit, the beeper sounds if the Alarms are Set, the unit is in Manual mode and an input is in the
active state. The Alarm continues to sound until it either is acknowledged by the operator or times out by
itself. In ProView, a “Beep” sounds from the PC if the Alarms are Set, and an input that has been
configured as an Alarm Input enters the active state. No acknowledgment is necessary.

The current status of the alarm feature is displayed in a message' box at the bottom of the main screen.

IAIalms OFF ’ :

To enable or disable Alarms, click on the Alarms toclbar button, which toggles this feature on and off.

Or

Click on Set Alarms in the Enable menu.

Remote Reporting

A report is a fax or a pager message sent by the ProControl unit. In order for any reporting to occur, Remote
"Reporting must be enabled. The current status of the reporting feature is indicated in a message box at the.

bottom of the main screen. Feport OFF|

To enable or disable remote reporting, click on Remote Reporting under the Enable menu. A check mark is
displayed if reporting is enabled.

Log Off Remote User

This function is used occasionally to reset the remote ProControl’s display to the password menu. It is often
used to ensure that an on-site user does not change any ProControl settings while you are remotely
- connected, and to ensure that password protection is restored if the last user did not Log Off locally.

To Log Off the remote user, choose System Operations from the Systems menu, and click on Log Off
Remote User.

Initiate FAX NOW!

This function is the equivalent of pressing FAX NOW on the ProControl unit. It is used to generate and send
a current fax status report to the currently enabled fax numbers. Fax reports must be enabled in the FAX
Report Setup dialog box and ProView must be connected via modem (remotely) for this command to

proceed.
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ProView will disconnect from the ProControl unit (hang up) after issuing this command to free the remote
phone line for fax use. Normal FAX back operations and times will not be affected.

To initiate the fax, choose System Operations from the Systems menu, and click on Initiate FAX NOW!

Initiate New FAX NOW!

This function is identical to Initiate FAX NOW! except that you can specify a number that is not currently
enabled to receive faxes from the ProControl. You can use this for testing the fax capabilities or to send a

fax update to a third party.

To initiate the fax, choose System Operations from the Systems menu, and click on Initiate New FAX

NOW!
Proview for Series 2plus ‘ =

Enter the FAX number to which the FAX report wil be -

oy
: I Cancel '

-

ProView will alert you first that you will be disconnected from the system in order for the fax to proceed.
. Enter the FAX number to which the fax report will be sent, making sure you include a prefix or the numeral
1 and the area code, if necessary. Click the OK button to send the fax report.
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CHAPTER 5: CHANGING SYSTEM PARAMETERS

his chapter explains how to change the settings that govern much of the operation of your system, such
as the state of a discrete output, analog alarm levels and fax and datalogging setups.

Switching an Qutput State

The state of a discrete output can be changed manually by clicking on the “switch™ associated with its
tagname. ProView includes a “locking” feature for discrete outputs as a safety measure to prevent
inadvertent output changes; you must “unlock” the outputs in order to turn them on or off. The outputs are
locked and unlocked by clicking on the “slide switch™ at the top of the Piscrete Outputs section of the main

screen.

You should leave the slide switch in the Locked position whenever possible.

Bear in mind that if the ProControl unit is in Auto mode, any discrete output change you make may be
' “overridden” by a process control task. Do not turn outputs on or off unless you are familiar with the
® process control in effect for your system.

To change the state of a discrete output, click on the toggle switch.

2. The toggle switch will change positions, and a “?” will appear for a moment afier the
tagname. This indicates that the command was sent to the ProControl unit but that confirmation of
the state change has not yet been received.

3. The “?” will disappear after confirmation of the state change has been received from the

ProControl unit.

Depending on your site configuration, you may be able to change certain parameters that affect how the
discrete outputs in your system operate in Auto mode.

Process Groups

The ability to set a Process Group is a rarely-used feature that prevents an individual output from being
switched by certain process tasks when in Auto mode. If your ProControl has been configured for Process
Groups, you can switch between Group 1 (ignore processes 17 — 32) and Group 2 (ignore processes 1 —186).
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Do NOT enable process groups unless your ProControl has been configured specifically to use this
| feature! Be sure you understand the safety risks and other implications of issuing these commands.

QOutput Cycle

Some of your outputs may have been configured as “Switched™ outputs, where the output is turned on and
off according to a timed cycle, or during a specific time of day.

Output Options

To change an output option, do the following:

1. Place your mouse pointer over the output’s tagname until a balloon appears. Click the right mouse
button until you see Output Options.

wwum

]Well1 F‘ump Uutput Dptmns
B ! WLPHP2

2. Click the /eft mouse button.

3. You will see the Set Output Options dialog box. The Set Process or Set Qutput Cycle panels may
not be visible if those options do not apply. Both panels will be disabled if ProView is not connected

to a ProControl unit.

& Set Guiput Cptions for WLPMP1 H

. Set Process . Set Output Cycle

[ Enable @ Group 1 Time N 00:30 |4]$
OGroup2 . | Time OFF 02:00 |44 ‘

4. To énable a Process Group click on the Enable check box and click elther the Group 1 or Group 2
radio buttons in the Set Process panel. Once again, Do NOT enable process groups unless your
-ProControl has been configured specifically to use this feature!

5. If the output has been configured to run in a switched mode, you will be able to change the Output
Cycle times by clicking on the value you want to change and entering the new time in an
hours:minutes format (be sure to hit Enter after you type in the new time). Alternatively, click on
the up or down spinners to increase or decrease the time you want to change.

6. Click on the OK button to confirm the changes and send them to the ProControl unit. Click on
Cancel to get rid of any changes.
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- Notes

Each 1/0 point can have its own set of associated Notes. The notes are stored on your PC in a file with a .not
extension along with your .pvs file. You can attach notes which explain the functional purpose of the [/O
point or-define the [/O point in more detail. This can eliminate uncertainty that may result from the
limitation of six characters in each point’s tagname.

To edit an [/O point’s notes do the following:

1. Position the mouse pointer over the [/O point’s tagname until a balloon appears, and right-click until
you see Notes.

mey OO g

| learvell Tank High Aarm Level: Not'esJ

LL30 SA JD B B |

2. Click the left mouse button to enter the “Notes” feature. The Notepad dialog box appears.

% Notepad %]
' " MNotes for TNK_HH R
<Clearweli Tank High Alarm Level> al

y
1 4
Cancel |[saven

3. Click in the Notes window to edit or add descriptive text. Any notes enclosed in angle-brackets (i.c.
<note>) will appear within the balloon when you position the mouse pointer over the tagname, and at

the top of the main screen.

"4 EOS Research Lid. - [Clearwell Tank High Alarm Level]

4. Click the Save butfon to save your notes and/or definitions or press Cancel to exit without saving.
You must afso save the site file before exiting ProView to retain any changes made in Notes.

Sometimes it is a good idea to provide a more complete description of what an input or output does

FY. in the Notes;. e.g., “Causes System Shutdown” or “Turns ON when Tank is Full”. Feel free to
customize the notes to suit your purposes, they are stored locally on your PC and do not affect the

operation of the ProControl itself.

Analog Alarm Levels

The analog alarm levels define what parts of an analog input’s range are considered “active” and which are
not. This affects not only the color of LED’s and bar graphs on the main screen but also can affect process
control if the analog input is used in a process task. Depending on how your system has been configured, you
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will be able to set up to four “activation levels” that define when an input becomes active. Some ProControl
configurations allow you to set a Low Alarm Limit and a High Alarm Limit, while others allow you to
additionally define a Low-Low Alarm Limit and a High-High Alarm Limit. These activation levels are
somewhat more flexible in use than their names imply, in that they are not only used to trigger alarms. If an
alarm limit value is exceeded, it could be used to simply turn on a pump or reset a switch, for example.

To set an analog alarm level, do the following:

1. Position the mouse pointer over the 1/O point’s tagname until a balloon appéars, right-click until you
see Alarm Levels.

FLO _1 1 I« [ 200
O o l"l. ll 1 [} t 1 1} T
?—ﬁ.‘m el 1 Flow Rate : Alarm Levels

2. Left-click and the Alarm Levels dialog box appears.

= ﬁ.}arm Imrels for FLOW 1
’ an Luw Alalm

N 'Al._i:llw ﬁ._lalm' '

o ‘ GPH
I i nghAIarm L
1700 GPM
“High High Alarm .

200.0

3. The present alarm levels are shown in text as well as in the position of the sliders. Note that the
High Alarm value must be greater than the Low Alarm value, and the ngh High Alarm value
must be greater than the Low Low Alarm value.

4. You may adjust the alarm values by clicking and holding a red slider and moving it to the left or
right. As you move the slider the numeric value is updated to reflect the change you are making.
The alarm level will be set to a new value when you release the mouse button.
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1 Alarm Levels for FLOW 1 x4
Low Alarm

ettt

36.8 GPM
High Alarm

o haad we T N L LR g
170.0

5. Alternatively, you may click on the alarm level text and edit the value for the alarm level. This is
usually a better way to input a precise value. Be sure to hit the Enter key to send the new value to
the ProControl unit. Click on the OK button to hide the Alarm Levels dialog box.

1 Alarm Levels fox FLOW_1 x|

Lowalam =~ - 00T

250

High Alarm

1700 7 gpM |

Cancel | OK

' Remember that any changes you make to the alarm levels are immediate and may impact the process

control for your system. Be sure you understand the safety risks and other implications of issuing these
commands.

Site Information

Site Information refers to data used in the fax report and in the various files printed by ProView.

To view or change the Site Information do the following:

1. Click on Site Information in the File menu. The Site Information dialog box appears.
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% Site Information x|

Customer Name

EOS RESEARCH LTD

Site Location

PORTSMOUTH NH

FAX Recipient
PROJECT MANAGER

Cancel

UKI

2. To change the Customer Name, Site Location or FAX Recipient click on the text you want to
change and edit it. Only uppercase letters, numbers and blank spaces are allowed. - The Customer
Name field also appears on the main screen of the ProControl unit’s display.

3. Click on the OK button to confirm the changes and send them to the ProControl unit. Click on
Cancel to get rid of any changes.

FAX Report Setup

This setup screen is used to change when and where the ProControl’s fax report is sent, and whether
individual fax recipients are enabled.

To view or change the FAX Report Setup, do the following:
1. Click on FAX Report Setup in the Communications menu.

Or

Click on the FAX Report Setup toolbar button. S you will see the FAX Report Setup dialog box.

¥ FAX Repori Seiup

1st FAX Number ~ 2nd FAX Number
1 (683) 431-2562 431-2562
™ Alarm FAX _ [~ Alarm FAX -~

[~ Scheduled FAX [~ Scheduled FAX

@ Every Day &: 07:00

Scheduled FAX j
O At intervals of: 01-00

Next Scheduled FAX @ 07:00
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2. If Remote Reporting is not enabled, the contents of the dialog box will appear “grayed out” or
disabled.

3. The first and second FAX number panels determine what kinds of fax reports are sent by the
ProControl unit and where they will be delivered. There are two kinds of fax reports generated by
the ProControl. A Scheduled FAX report occurs on a regular basis to provide a status report, while
an Alarm FAX report will be sent when issued by a Process Task that has been configured to do so
(usually to report an alarm condition). To enable either type of fax report click on the Alarm FAX
or Scheduled FAX check boxes. If you enable Scheduled FAX reports the Alarm FAX reports for
that same number are automatically enabled as well. You cannot enable only Scheduled FAX

reports.

4. To change the phone number to which the ProControl will fax reports click on the phone number and
edit it. The ProControl can fax to two different phone numbers. It will make up to three attempts to
send the fax. If the first try is unsuccessful, the second try will be initiated 5 minutes later, and a
third attempt will be made 5 minutes after that. If the third try is unsuccessful the fax attempt will be
‘abandoned and the ProControl will enter a fax failure into the Events log (see Chapter 6). The
ProControl will try both phone numbers (if they are both enabled) on the first try before moving on

to a second attempt. .

5. In the Scheduled FAX panel, you can select when the regularly scheduled faxes are sent. Choose
the Every Day @ button and edit the time to the right of it to have a report sent at the same time
every day (24-hour clock). To have a report sent at a specific time interval, choose the At intervals
of button and enter the time interval in HH:MM format. When you hit Enter, the data will be sent to

the ProControl unift.

6. The Next Scheduled FAX variable indicates when the next scheduled fax report will be sent, You
can also change it yourself if, for instance, the ProControl is set to fax every hour but you would like
it to skip a few hours before resuming, To set the Next Scheduled FAX time click on the time in
that panel and enter the new time in 24 hour format. Note that if you enter a Next Scheduled FAX
time fhat is earlier than the current time as determined by the ProControl’s clock, you will prevent

any scheduled faxes from being sent until the next day at that time.

7. Click on the OK button to confirm the changes and send them to the ProControl unit,

Paging Setup

This setup screen is used to change where the ProControl’s alarm pager messages are sent, and whether
individual page recipients are enabled. You will need to contact your paging service directly to obtain some
of the information necessary for proper paging setup. The paging capability is similar to the ProControl’s fax
capability in that you can send information to two pagers and it will make three attempts at reaching each

number.

You will need to obtain your pager company’s modem dial-up phone number and your pager 's modem dial-
up ID (this is often different than your regular pager ID). This information is generally not available from

 the customer service staff at the pager company. You may need to ask for someone in technical support

who is familiar with pager modem dial-up. :
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: To view or change the Paging Setup do the following:

1.

Click on the Paging Setup toolbar button.

Click on Paging Setup in the Communications menu.

Or

You will see the Pager Setup dialog box.

i Pager Setup x|
Pager Service Number 1 Pager Service Number 2

1 (700) B86-7141 1 {(700) 886-71411
(%X Enable Page - 5 [17(" Enahlg F’-ég‘g:; '
@ Numeric Pager ~ |- - O Numesic Pager
O Alpha Pager .. | . @iAlpha Pager:

1st Pager Identification & 2nd:F'ager Identification #
5960104 © . |B125375

* There are no Pages in thé qué_ue .

" Baud Rate for Paging
O 300Baud -~ ()1200Baud - * .@ 2400 Baud

77 " Page Messages -

' Ig PraContral Alert: Tank _High-l-l_igh B
. lf.:a_nce_l l [1] 4

In the Pager Service Number panels, enter the telephone number for your pager company’s modem
dial-up.

Click on the Enable Page check box, and choose Numeric Pager or Alpha Pager (text).

Enter the pager ID number you obtained from the pager company in the Pager Identification #
panels.

The next panel indicates whether there are any queued pages. In other words, if a page has not yet
been successfully completed and you have dialed into the ProControl with ProView, you may be

interfering with the ProControl’s attempts to send a page.

Hext Page is Scheduled to oceur at 165:66

Select the baud rate in the Baud Rate for Paging panel, which is the speed at which the page
information is sent to your paging company. It is generally recommended that you use 300 baud for
the greatest reliability. Even at 300 baud, the ProControl takes only a few seconds to transmit the

information to your pager company.
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7. The Pager Message field allows you to view and/or change the information which will be
transmitted fo your pager from specific events. [f you are using a numeric pager, this message
cannot exceed nineteen digits in length and may contain only numerals. If you are using an
alphanumeric pager, this message can be up to 80 characters in length. After you edit the message,
hit Enter to send the updated message to the ProControl unit. Use the up and down spinners to view
the other Process Tasks that cause pages to be sent. You should be familiar with the process control
of your system before attempting to make changes to these messages.

Pager Message for Process 5 - Pager #1 42

@ Water Supply System - Tank High-High

.. Once you have finished making your changes click OK to close the dialog box.

Datalogging Sefup

There are three different types of datalogging on the ProControl. Discrete input and output changes are
logged as they happen. Events are also logged as they happen, and include changes in control mode (e.g.,
Auto, Manual), local and remote connections to the ProControl, system startup/shutdowns, fax or page
failures, and execution of Process Tasks. Analog input and output values are logged at specific time
intervals determined by the user. The Datalogging Setup dialog box is used to determine how datalogging is

carried out in the ProControl unit.
To view or change the Datalogging Setup do the following:
1. Click on Datalogging Setup in the Datalogging menu.

Or

‘:.i ]
Click on the Datalogging Setup toolbar button. You will see the Datalogging Setup dialog box.

EZ Datalogging Sehp , ]

Datalog Enable "~ Analog'Logging -

X Discrete Logging interval [HH:MM] 00:01

X Analoeg - .

X Events Mext Point @ [HH:MM] 13:54
"~ Cancel l

2. To enable a type of datalogging click on the Discrete, Analog or Event check boxes located in the
Datalog Enable panel. '

3. To change the logging interval for analog inputs click on the time value indicated for Logging
Interval and edit it. This interval can range from 1 second to 24 hours, expressed in minute/second
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FYI

format or hour/minute format (default). Clicking on the HH:MM adjacent to the Logging Interval
will toggle between hour/minute format and minute/second format.

The Next Point @ variable is set by the ProControl every time a data point is logged to show you

- when the next analog data points will be logged. You can change this value if you wish the

ProControl to delay before resuming analog datalogging. Click on the time associated with Next
Point @ and enter the new time in either HH:MM or MM:SS format. Note that if you enter a Next
Point @ time that is earlier than the current time as defermined by the ProControl’s clock, you will
prevent any analog datalogging from occurring until the next day at that time (or next hour if using

MM:SS format).
Once you have finished making your changes click OK to close the dialog box.

When setting your analog logging interval, be aware of the available memory in the ProConirol unit
you are using. If for instance, your ProControl has a capacity of 5,000 analog data points per input
channel and you specify a S-minute logging interval, there will be available memory for
approximately 17 days worth of analog data. Changing the log interval to 10 minutes will make the

memory last twice that long. Once the memory is full, the oldest data is purged to make room for the current

data.

Changing the Password

You can change the password for opening a site file in ProView or for access to the ProControl unit from its
keypad. The passwords do not have to be the same. If you change the password while ProView is connected
to a ProControl unit, the new password will be used for both ProView and the ProControl unit. If you change
the password while not connected to a ProControl unit, the new password will be used only for that site file
in ProView. In order to save the new password for the site file in ProView, you must save the site file
(File...Save Site). However, any change to the password in the ProControl unit itself is inmediate.

To change the password, follow these steps:

l.

Click on the Password menu.

Or

Click on the Password toolbar button. @ You will see the Security dialog box.

Ent_et F‘assward:_

Change Password
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2. Click on the Change Password button. You will prompted to enter the Old-Password in the text
box. Click the OK button or hit the enter key. [f you do not enter the password correctly, a beep
“sounds and the security dialog box disappears.

0ld Password:
I

Change Password

Cancel ax

3. You will then be prompted to enter the New Password in the text box. Recall that the password can
" be up to three characters consisting of the numbers 0-9 and the letters A-Z. After clicking on the OK
button or hitting the enter key, you will be prompted for the new password again.

New Password:

Change _F_a_s#,wurd ‘

Cancel |,

4. IHf both new password attempts were identical, the new password will be accepted and the Security
dialog box will disappear. If ProView is connected to the ProControl, the new password will be in

effect for both ProView and the ProControl unit.

Analog Qutput Options

If your ProControl system is configured with analog outputs, you will be able to adjust the output level, or
the parameters used in a control algorithm associated with that output. Your system integrator should have
already configured your analog outputs with these algorithms if they apply to your process. Analog outputs
can be involved in one of two different types of control scheme: PID or Proportional control. A PID
(Proportiondl-Integral-Derivative) Loop is a feedback-based loop that maintains an analog input at a user-
defined Setpoint. The ProControi automatically adjusts the analog output using a mathematical formula that
includes Gains for the proportional, integral and derivative terms. PID control is a commonly-used process.
control technique, descriptions of which can be found in most control theory texts.

If you are familiar with PID control terms, note that the PID gains used by the ProControl are
FYI defined differently than some of the terms in traditional use. Proportional Gain on the ProControl

corresponds with the classic definition of proportional band. However, the Integral Gain and
Derivative Gain are the inverse of integral (or reset) time and derivative time. Hence, an
increase in any of these guins tends to increase the corresponding proportional, integral and derivative

action.
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A PRO (Open-ioop Proportional) algorithm generates an analog output signal that is directly proportional to
the value of an analog input. The analog output percentage is computed by multiplying a constant of
proportionality by the associated input’s percentage of full-scale.

If a control scheme is not assigned to an analog output (or if the output has been placed in Manual mode),
you can change the output value by clicking on the slider for that output and dragging it up or down, or by
highlighting the number beneath the slider scale and typing a new value.

You can modify the PID parameters of a PID-controlled analog output (the P, I and D Gains) if your analog
output is not responding smoothly or quickly enough to changes in its associated input. The proportional (P)
gain specifies the output level based on the error between the Set Point (desired input level) and the actual
input level. Integral (I) gain smoothes the output level based on the tracking history of the input to the Set
Point and provides a means of better steady state control. Derivative (D) gain will allow the output to
respond to quick changes in the input and provides a means of establishing good transient or instantaneous

control.

In the case of a PRO output, you can modify the P Gain to alter how much the output value changes as the
“associated input changes. A value of 100 indicates that the output will be 100% when the input is at full
scale. A value of 50 indicates that the output will be 50% when the input is at full scale

The Max Change parameter allows you to regulate how much the analog output can change in one control
cycle (one control cycle is about 1/4 of a second).

Be sure you fully understand PID and proportional control concepts before adjusting any of these
parameters. Large changes in output can result from changing the gains or the set point, which can cause
equipment damage or unforeseen safety hazards. For help in choosing appropriate gains for your process,
contact EOS Research technical support.

To change the PRO or PID parameters, Set Point, or Max Change parameters:

1. It is highly recommended to first place your analog output into Mahual mode. Click on the PID (or
PRO) beneath the Tagname and wait a second for it to change to Manual.

2. Position the mouse pointer over the analog output’s tagname until a balloon appears, and right-click until

you see PID Options.
YSPHP
Variable Speed Drive for Finish W ater Pump : PID Options

3. Left-click and the PID Parameters dialog box appears.
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EJ PID Parameters for YSPAIP] | |

Advanced Options
P Gain | Gain D Gain | HAX Change r

Auto Tuning
Enable { Enable PID Tuning

O UDBI’I Loop |Tune NDW!I

10 2.0 2 100x

. Pre-Tune ® Closed Loop - | Cancel I
0 0 0 E 0z
Adaptive [ Enable
5.00 ) _.l]'l a 0.1 50 % Pre-Tune RBesults
Set Point for TWRLVL ' Idle___1 ast Pre-Tune Failed.. unzpecified
° : too reason._Returning PID Loop to Manual
: ﬁ R Contral
60.0 Tl e

4. To change any of these parameters, you can either click and drag the sliding scale or click the numerical
text and enter the value through the keyboard. You can also change the upper limit on all of the gain
scales.

5. Click the OK button to save your changes. If not, click the Cancel button.

6. To restart your PID loop, click the word Manual underneath the Tagname and wait a second for it to
change to PID. Your new parameters are now in use by the ProControl.

- One type of auto-tuning algorithm is provided with ProView, and can be used to calculate optimal PID
parameters for certain types of process loops. Contact EOS Research technical support to see if auto-tuning
may benefit your process. ' :

If the analog output is configured for proportional output, the (2 Gainfor CHLRFD £
dialog box on the right will be displayed. You can make P Gain | MAX Change

changes as outlined above.

200 | 100X g -

ox

10 | 50 %
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Process and Instrumentation Diagram

The P&ID option allows you to pull up an alternate “process and instrumentation diagram” representation of
your system, which can be used to display operating data that is superimposed o a process diagram {or map,
or picture of your dog, etc.). The P&ID option is designed to provide an alternate human-machine interface
(HMI) for ProView with customizable graphics. Note that the P&ID screen is not interactive like the main
ProView screen is; that is, data can be displayed on this screen, but commands cannot be issued from it.

Typically, your system integrator would configure this screen for you. The P&ID capability must be enabled
by the integrator in order for you to use this feature. If this option has been included in your system

configuration, you can view this diagram by clicking on the P & ID icon .

(=1 Process and Instrumentation Diagram

U IFINPHE 444

(wipkpt - R EfwiPup2
7z3% - RiGHlls0 6%
(WELTLO - pEcsal k= WEL2L0

ok Fid HERE oL P 9 pA e bt
R ¥R b VS L g b e ¥
s SR ST

The Process and Instrumentation Diagram contains a graphical representation of your system. Digital
inputs and outputs are displayed as tagname boxes that change color when the 1/O point is active (red or
green). Analog /O are displayed as numerical values, with analog outputs also containing the % symbol to
distinguish them from analog inputs. Click the OK button to go back to the main ProView screen.

As discussed above, the P&ID screen is typically supplied by your system integrator. However, if you would
like to make changes to the P&ID screen, follow the procedures outlined below. If you want to change the
background image, you can create a new .pid file. The P&ID must be a bitmap format file (.bmp) that can be
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created with Paintbrush™ or other drawing programs. The bitmap image can be any size you choose, the file
name must be the same as your ProView site file (.pvs) with the filename extension changed to .pid, and it
must be placed in the same folder as your .pvs file.

When you open the P&ID screen in ProView, you can move or remove the /O boxes as you choose.
Remember to Save the site file before you exit ProView to store these changes.

To change the appearance of the P & ID:

1. To move a descriptive box containing either a tagname or value, hold the shift key and click the left
mouse button when positioned on the appropriate box. This will enable you to drag and re-position

the box wherever you choose.

2. To remove a descriptive box, double-click on the box. Once you have removed a box, it will no
longer be available to you unless you restore all boxes. :

3. To restore all descriptive boxes, position the mouse at the bottom of the P & ID window in the gray
area. Then hold down the control and shift keys while simultaneously clicking the left mouse button.
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CHAPTER 6: WORKING WITH LOGGED DATA

his chapter explains how to gather and analyze logged data that is being stored in the ProControl unit’s
battery-backed memory.

Hour Meters

The ProControl maintains Hour Meters for inputs and outputs to indicate how long the 1/O point has been
ON and OFF. The hour meters are particularly useful in keeping track of equipment “run” times (discrete
outputs), but are also maintained for discrete and analog inputs. For analog inputs, the hour meters indicate
the time the input has been in and out of its Active State (see the definition of Active State in the Series 2P/s
User Manual). The hour meters are updated every second on the ProControl unit. The ON and OFF times
are displayed at a resolution of 1/10 (0.1) of a minute.

To read the Hour Meters, follow these steps:

1. Position the mouse pointer over the 1/O point’s tagname until a balloon appears, then right-click until
you see Hour Meter.

_ WLPHF1 |
[wiel 1 Pump ; Hour Metem:
: [WLPHP2

9. Click the lefi mouse button to view the hour meter. The Hour Meter dialog box appears.

£ Hour Meier for WLPAIP1
Total Time ON | Total Time OFF Duty Cycle
001,085 -01.0 000,703 370! __El-]lAB %

USRS

- |i Cancel ;

3. The Hour Meter box displays information in the form of Hours : Minutes.10th Minutes for both
ON time and OFF time. The Duty Cycle or ratio of ON time to total time is also displayed. It may
take a few seconds for the display to be updated once the dialog box appears.

4. To edit the Total Time ON or Total Time OFF, click and highlight the total time text and make the
required changes. Press the enter key to confirm the changes and send the new value to the
ProControl unit. Resetting the time values to zero, for instance, can be used when a motor is
changed out, to keep track of lubrication intervals, etc.

5. Click on the OK button to close the Hour Meter dialog box.
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Totalizers

If your site configuration includes an analog input to which a flow meter or pulse counter is connected, it
may also include a Totalizer. Totalizers provide the ability to view the cumulative total of a flow-based

input or accumulated pulses from a counting device.

To view the Totalizer do the following:

1. Position the mouse. pointer over the I/O point’s tagname until a balloon appears, then right-click until
you see Totalizer.

FLOW 1. . \giziad « ' ¢ [ 200

_(JWelT Flow Rate : Totalizer GPM

2. Click the left mouse button to view the totalizer. The Totalizer dialog box appears.

%]

2 Totalizer for FLOW 1
" TotalFlow ..

041556  GAL

uxl

éaﬁc_cl

3. The Total Flow for this input since the totalizer was last reset is displayed. It is updated every
second while the dialog box is visible and while ProView is connected to the ProControl unit.

4. 1If you would like to set the totalizer to a different value, click on the value displayed in the dialog
box. Enter the new value for the totalizer and press the enter key.

5. Click on the OK button to close the Totalizer dialog box.

Trend Graphing

ProView can display a real-time trend graph while you are connected either locally or remotely to the
ProControl. A 5-minute trend can be displayed in the lower left hand side of the ProView window.

To start trend graphing:

1. Position the mouse pointer over an analog input’s tagname until a balloon appears, then right-click
until you see Trend.

FI-NF u '." lﬂ Err s | goo

lhisfr Fiov;' Fiai:a “Trend| GFM
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2. Click the left mouse button to produce the Trend window for that Input.

Trend for FINFLD in GPM

3. The trend window provides a.S-minute history of the real-time data for that analog input. You wil
see the trend “drift” from right to left across the window, and it will be updated as long as you are
connected to the ProControl. If you wish to observe another trend, click on the tagname of another
analog input and the trend window will be refreshed with the new data.

4. To stoptrending and empty the trend window, click on the Trend for... text block in the trend panel.

Downloading Logged Data

Operations data is stored electronical!y in the ProControl’s memory in accordance with the datalogging setup
(Chapter 5). To view the logged data, click on Get Logged Data in the Datalogging menu. This opens the
Extract Datalogged Information dialog box.

TRaton -

N ks 1 fi_ .-

Events |

| GetLoggedData

“logStart Timeé |  DataType | ~ Move Data |
RIS SR TR L _Extract Log Data From ProControl System .
© 09/05/2000 || A4l | @Discrete . | Atttk b
123508 | -Aaja| | O#nslogin | Sav° LogDatatoFile [ Open Datalog File '
— - : O Analog Out ‘Expart to Test File' |~ Expost to CSV File "~ |

" Update Start Time 1 © Eventg Cance! Log Data Extraction

Extracting:

1]4
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Getting Logged Data

To extract datalogged information from the ProControl unit, do the following:

1. Select the start time in the Log Start Time panel. ProView will extract all data that has been logged
since this time. Change the start time by clicking on the spin buttons to increase or decrease the
Month, Day, Hour, Minute or Second. Click on the Update Start Time button to reset the start time

to the current time. -

Log Staet Time

0971572000 | £&}2
14.01:05 | 2l2g]

Update Start Timg |

2. Select the type of data you wish to extract. Click on the Discrete, Analog In, Analog Out or Events
radio button.

‘Dat_a Type
@,_lf_likcrete )
O Analog In
O Analag Out
0 _E\fents '

3. Click on the Extract Log Data From ProControl System button.

Extract Log Data From ProControl System J

4. ProView performs a scan of available data. You can then monitor the progress of the data extraction.

Extracting: 49 . | . T i s | T

5. A message box will appear when the data extraction process is complete.
Proview for Series 2 plus [ X] I
@ Datalég Extraction Completel
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Looking at Discrete Data

To examine the discrete datalog record that you have extracted click on the Discrete tab.

‘/ Discrete M
{ W

The Discrete data window appears. On the left, the Select I/O list box contains a list of all enabled discrete
inputs and outputs. [n the middle is the Discrete Data record. On the right, the Farliest Record extracted is
shown as 9:38:18 on 9/15/2000. The Latest Record is 13:44:50 on 9/15/2000. A total of 49 records were
extracted. Clicking on All in the Select I/O list box will show the entire discrete record in the Discrete Data
window. You can scroll through the discrete records in the window.

( - Discrete T Analog . - L . Events T ' "GetLogged Data_ )
Select 170 : Dis;:_relerl)ata {1-49] - 49 . Ealiest Record 1
9715/2000,09:38:18 > WLPMP1: ) ANNRRRRARRER NG | |

9/15/2000,09:38:20 > WLPHMP2: ON T 971572000, | T 099818

9/15/2000,09:38:22 > FINPHP: ON : ekl
9/15/2000,09:38:27 > HAOMET: ON ’ * - Latest Record : 49 4.
9/15/2000.09:38:27 > CHLMET: ON L. I Lt I: F!ltl :
9/15/72000,09:38:32 > PH_ALM: ON : —— —

9/15/2000.09:40-09 > PH_ALM: OFF LI ‘gris/2000 | ‘1384505 |

8:RESET
33WLPMPT |

|. . L : 49P;Jin-ts | | ' l Y [

The Select I/O List box can be used to filter the data record to include just one discrete input or output. [n the
example below, the TNK_HH input has been selected. Whenever a single input or output is selected,
statistics are generated regarding the selected input or output, spanning the period of time from the first state
change to the last one in the record. There are 8 data points for TNK_HH below, and the input was ON for
45 seconds and OFF for 15 seconds for the period of time between the first and last record. '

([ Discrete T © Analog T  Events. T © GetLoégged Data ]
Select 170 Discreto Data [1-49] - 49 "7 . Eailiest Record 1
Ml 971572000,13:43:49; ON _ B MMWKNRTRIRNRRRE (|
9/15/2000.13:43:49: OFF —
9/15/2000,13:43:50: O 9/15/2000 |  09:3818
9/15/2000.13:43:51: OFF Latest Record ~ ~ 43
9/15/2000,13-43:57- ON TR L
B-RESET 9/15/2000.13:44:02: OFF :
33:wiPMP1 x| | |9/15/2000,13:44:10: ON 9/15/2000 |  13:44:50
Time ON 000045 | TimeOFFO00:00:15 | 8Points | [ .

Moving the Earliest Record and Latest Record sliders or spin buttons will filter the total record with
respect to time. Click and hold a slider and move the mouse to the left or right. You can also click on the
spin buttons to change the time window. When you are finished filtering the time, click again on the input
you wish to examine in the Select J/O list box to see the results of your changes. In the example below, the
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total record has been limited to records 5 through 25. Within this time interval, 4 state changes of TNK_HH

Qccurred.
Dizcrete r Analog T Events T Get Logged Data y
Select 170 - Discrete Data [1-49] - 49 Earliest Record 5
BB 9/15/2000.13:43:45: ON ' e bsddia 4P
9/1572000,13:43:49: OFF oty
9/15/2000.13:43:50: ON 9/15/2000 |  09:38:27
9/15/2000,13:43:91: OFF Latest Record _ 25
LJ..J...L..L..I..J...EL.LJ.:.L:JA-J jlﬂ
33wLPMPT x| 971572000 | 13:43:51
Time ON 000001 | TimeOFF 000001 | 4Paints | | |
Looking at Events Data

First, go back to the Get Logged Data tab and extract the Events data. After the data has been extracted,
click on the Events tab to examine the event datalogging record.

_ —T - Events |.} ' T_
The Events data window appears. The Select Event list box contains a list of all enabled processes and.

. other ProContro! events. In the middle is the Event Data record. The Earliest Record and Latest Record
extracted are shown to the right. .

(. Discrete. . .- T L Analng j .« Events: S T . Get Logged Data: ¥
" Select Event Eyé_nt Data ) Earliest Record 1
{ 9/15/72000,12:18:00 > Reszet :I E—l.n.|.a-I-l--[a-l-l-l-l-l-l-I-I-l-'-l-l-|-'-l-l-'-'-I 1|!l
Process01 9/15/2000.12:18:01 > Startupil ha.a0.17
Process02 a/15/200012-18:03 > Startup02  —J | 3/15/2000 | 033817
Process(3 9715/2000,12:18:05 > Startup03 |- - . Latest Record - 46
Process04 9/15/2000,12:16:10 > Startup04 ' _ C ‘!Itl '
Process(5 9715/2000,12:18:10 > .Auto Mode : . -
Process0f || |9716/2000712:18:15 > Process03  x|| 971522000 |  13:44:50

. To view the data, foflow the same procedure described for Discrete Data. Clicking on All in the Select
Event list box will display all the events that were extracted. By clicking on an event in the Event Data
window, a description is provided in the Process Description window below.

Looking at Analog Data

First, go back to the Get Logged Data tab and extract the Analog In or Analeg Out data. After the data has
been extracted, click on the Analog tab to examine the event datalogging record.
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T .

The Analog data window appears. The Select Input list box contains a list of all enabled analog inputs and
outputs. In the middle is the Analog Input Data record. The Earliest Record and Latest Record extracted
are shown to the right. By clicking on an input or output in the Select Input list box, a graph will be
displayed in the window below.

B TWRLVL: Water Tower Level (O] x|

Analog J% T_

_ Discrete r }-'_tnélog r Events T Get Logged Data
" Gelect lr-lpllxt" N S : A'nalog Input Data E arliest Hecufd o 1
7 TWRLVE [971572600.09:39:00 : 9.8 ﬂ | SRR RN RANN N <
18:TNKLVL 9/1572000.09:40:00 : 18.1 o0 e e
19:FINFLD 9/15/2000,09:41:08 : - 30.6 - el 1-552“'3,"-_—,'--*‘-"'“'[-;- “9',??9'0” —
20:FLOW_2 9/15/2000,09:42:00 - 44.9 Latest Hecord 276
21:-FLOW_1 9/15/2000,09:43:00 : 48.0 Gt YA
22-FIN_PH . {]9/15/2000.09:44:00 : 452 : — B
23:FIN_cL x| |]9/15/2000,09:45:00 : 49.4 >l ensz000 | 1416005
Lowtl | . Hiohi6gd | Mean 577 [ 276Pants | 276 TotelPoints |
- | - TWALVLin FT ' Graph Options
L E S o R '-I_\Vl:-.‘ijr‘l;gtﬁliatis:.‘f _
. [ Thick Lines
[ Symbols

Y caser,
3 Zém_ Clamp _

L OK

In the example above, a water tower level is shown as it varies over time. Immediately above the graph,
statistics are shown regarding the selected analog point (in this case there are 276 data points with a Low of
1.1, a High-of 68.4 and a Mean of 57.7). As with the digital and events data, the Earliest Record and
Latest Record sliders and spin buttons can be used to filter the total record with respect to time, which is
helpful in focusing on a smaller portion of the graph. If you filter the data in this way, be sure to click on the
input tagname again in the Select Input list box to see the results of your changes.

Graphing Options

Graph Options are available to change the look of the analog graph. Click on the check box adjacent to the
option you want to use to enable it. The graphing options are described below.

Y Axis Cale: The default Y axis range displayed by ProView is that which is configured for that input in the
ProControf unit. By clicking on Y Axis Cale, ProView redraws the graph with a calculated Y axis range
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based on the data in the sample. This will typically “tighten” the vertical axis on the graph to aid in showing
smaller changes in the sampled data. Holding down the Shift, Control, or Alt key, respectively, while
clicking Y Axis Cale will produce progressively tighter calculations of the vertical scale.

Grids: The grid option places some vertical and horizontal lines on the graph for reference.

Line Stats: This option will draw dashed lines across the graph at the Low, High and Mean input levels. In
the example below, the Grids and Line Stats options have been checked.

TWRLVLin FT " Graph Options

100 =——————— — T (™ Axis Calc
| | | - [ Grids
‘ Ix_liiﬁéiét-at.s c
[ Thick Lines .
Ir_'Syl_n\l-_‘ml?sr;ﬂ
I— Cﬁl:;ﬂi'. ; )
. ¥ Zeto Clamp .

Thick Lines: This option increases the line weight of the graph.
Symbols: This option places a small “+” at each data point.

Cursor: This option places a vertical line on the graph at a data point selected in the Analog Input Data
window. This option makes it easier to correlate the list data with the graph.

TWBLVL in FT Graph Options
- : Il]I] s | _ - S : ‘ I_‘l’Ams l:aic -
S | S [ Giids -
r';Lfne stats
[~ Thick Lines
[ Symbals
73 Cursor
% Zeso Clamp

b

1] 4
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Zero Clamp: This option is selected by default, and forces the graph to display zero at all points where data
was logged with a value less than zero. Negative values can be logged when an analog transmitter outputs

less than 4 mA.

FYI

Be sure to disable the Zero Clamp option if you are viewing data for an analog input whose value
can drop below zero under typical operating conditions.

After you are finished examining the datalogged information, you may want to save it for future reference
within ProView or export it to a spreadsheet, database program or word processor.

Saving Logged Data to File

To save a datalogging record to a ProView-readable file, do the following:

1.

Click on the Get Logged Data tab. Select the type of file you wish to save by clicking on the
appropriate button in the Data Type panel. Remember that you must have already completed the

separate step of extracting the dala type you wish to save.

Click on the Save Log Data to File button.

This opens the Save xxxxxx Data Log As dialog box, where xxxxxx is the type of data you wish to
save. ProView selects a default file name for you, which is the name of the site configuration file
with the pvd, .pva or .pve file extension depending on the type of data file you intend to save
(discrete, analog, or events, respectively). However, you may wish to change the file name to
indicate a date representative of the log you are saving, for instance.
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™ Save Analog Data Log As ‘ [x]

File Hame: Directory: |

c:\proyiew

| = L
- proview

|waterdem.pva

Drives:

.Qc:

5. Click the OK button to save the file.

Opening a Datalog File

To view data that was previously saved in ProView-rcadable format, do the following:

1.

In the Get Logged Data tab of the Extract Datalogged Information dialog box, select the type of
data file you wish to open by clicking on the appropriate button in the Data Type panel.

Click on the Open Datalog File button.

: Open Datalog File

This opens the Open xxxxxx Data Log As dialog box, where xxxxxx is the type of data you wish to
view. ProView lists any files in the folder you have selected that contain the .pvd, .pva or pve file
extension (depending on the type of data file you intend to open). Click on the name of the file you
wish to open, and it will appear in the File Name: text box. If the file you wish to open is stored
elsewhere, select the location in the Drives: and Directory: list boxes.
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™ Open Discrete Data Log x|

File Hame: Directory:

F, pvd c:\proview

[ L

& proview

waterdem.pwd

Diives:

,IC—jc:

4. Click on the OK button to open the file. View the data as you would any logged data that you have
just extracted. :

Exporting Logged Data for use in Other Applications

ProView provides users the ability to export data for use in other applications, so that you can take advantage
of the data manipulation and graphing capabilities provided by widely-used software. ProView allows you to
export analog, discrete or event data to a CSV (Comma-Separated Variable) file, which can then be opened
by any spreadsheet or database program (e.g., Microsoft Excel TM, AccessTM). You can also export discrete

and event data to a text file for use in a word processor.

1. In the Extract Datalogged Information dialog box, click on the Get Logged Data tab. Select the
type of file you wish to export by clicking on the appropriate button in the Data Type panel. Note
that analog output data cannot be exported.

2. Click on the Export to Text File or Export to CSV File buiton.

Expart to Text File Fuport to C5V File

3. This opens the Save Analog Data Log As .CSV File, the Save Discrete Data Log As .TXT File or
other dialog box, depending on the type of file you wish to export. The default file name is the
truncated name of the site configuration file with the .csv or .txt extension. However, you may wish
to change the file name to indicate a date representative of the log you are saving, for instance.
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™ Save Discrete Data Log As .CSV File x]

File Hame: Directary:
|water_d.csv “c:\proview
e\

5. Click the OK button to export the file.

6. You will be asked whether you would like to include header information in the file that is saved.
The header provides two lines of basic site information and titles for the columns of data.

l The CSV file format is considered a Text format by most spreadsheet and database software. When you
open the .csv file created by ProView, be sure to specify that you are opening a Text file. For instance, in

Excel, in the File....Open dialog box, choose Text Files from the list in the File of type list box.

A word about the date format in the exported files: Discrete and event data are exported using a
FYI time stamp in which the date and the time are in separate columns or separated by a comma (for
example, 9/15/2000,09:39:08). Analog data are exported using a combined date/time in standard

Windows format (which is the decimal equivalent of the number of days and fractions of a day since
January 1, 1900). When an analog data file is opened in a spreadsheet or database software package, you
will probably want to reformat the date/time information in the leftmost column. For instance, in Excel,
select the column, choose Format....Cells, and select a Number format that includes both the date and the
lime.
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CHAPTER 7: OTHER OPERATIONS

his chapter explains how to save the site setup, print current operating data to a file, view the process
configuration, use the annunciator feature and exit the program. '

Saving the Site Configuration to File

While you work in ProView, you may change certain system settings that are stored in your site
configuration (or .pvs) file. Examples of some of the parameters stored with your site file include remote
communication seftings, passwords, and notes for your tagnames. You should save your .pvs file before .
closing ProView if you make any changes to these parameters.

FYI

Remember that most operational settings, such as alarm levels, fax report numbers, datalogging
setup, PID gains, etc. are stored in the ProControl unil, not in your site file. ProView “pulls up”
this information stored in the ProControl unit when you connect to il. There is no need to save your

site file if you only make changes to these operational settings.

To save your site configuration do the following:

1. Click on Save Site or Save Site As... in the File menu.

Or

Click on the Save File button on the toolbar. The Save Site As dialog box appears. If you
chose File...Save Site, ProView bypasses the dialog box.

M Save Site 4s x]

File Name: Directory:
|waterdem.pvs c:\proview
el

Drives:

' |

53 - 3100\pv215manipv2]5man



ProView 2.1x User’s Guide

2. Select the Drive, Directory and File Name you would like and click on the OK button to save the
file. You will be asked whether you wish to overwrite the existing file. Choose Yes to complete the

file save.

Printing the Current Data to File

While you are connected to your ProControl via ProView, you can print the current operating data to a text
file for future reference. This can prove useful for documentation and reporting purposes.

To save your current process data to a text file, do the following:

1. Click on Print Current Data in the File menu. You will see the Save Current Data As dialog box.
™ Save Current Data As ]
“File Name: .. . . 1" Ditectory; ol

Jwaterdem.dat - c:\praviess

=1
& proview

Prives: . I

lgcz

2. Select the Drive, Directory and File Name you would like. ProView selects a default file name for
you, which is the name of the site configuration file with a .dat file extension. However, you may
wish to change the file name to indicate a date representative of the information you are saving, for

instance. Click the OK button to save the current data to the file.

You can examine the current data file with any text editor or word processor. An example of a file generated
for our sample operation is shown on the following pages.
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EQOS RESEARCH LTD.
ProControl Series 11+

ProView Current Operational Information

Ak kR A AR R AR RN AR Ak kkkhkk ko hk ok Rk kA kb kb Ak Akt A kb ok k ke ke Ak k ok
* ok ko

BULLWINKLE MOOSE
MAYBERRY WATER DEPT
MAYBERRY RFD

*xkwk PRYX Recipient:
*rxkt Customer:
**%¥x* Site Location:

* ok ok ok ok

* % k& ok

e 2 L R R R R R T 22222 s YT 2 A R RS AR 2 A R S A R R R A b b 0
* % ok ok

wrkkk Getup: 1

*xkkx Option: B

*xkkx Type: 102

*x¥xk Serial Number: 7429

*kk4k Date: 04/23/2000
*hkkx Time: 14:52:35
**%xxx DProView: Version 2.153

LEE RS 3

LE X2 3

* ok w ok
ol ik

& ik ok

ok k k%

X222 2222 32323 231 2 R s R SR I 2R AR 2RSSR A2 2L X A R AR R RS

I L L T Ty e S s AT RIS 222222 R Rl SRl d Rk

**+4% Communications State: REMOTE CONNECT o

wxxex System Mode: Auto 14 *Eh kA

*x*%* Lagt Shutdown: Last Shutdown 12:28:27 , 2/20/2000 , Remote

xkhkk

*** %+ Alarmg: Alarms SET bl

dok ok okok FAx: Report ON * %Kk k

KRk kR ko k ko kT kAR R w R Ak Ak Ak kA Ak Rk kA raxd sk
THE CURRENT INPUT STATUS:
# TAGNAME CURRENT VALUE LO ALARM HI ALARM TOTALIZER HQURS ON HOURS OFF
1 WEL1LO is OFF 000,000 23.6 002,704 52.8
2 WEL2LO is OFF 000,000 02.7 002,705 13.8
3 TWR_HH is OFF 000,000 ©01.0 002,705 15.5
4 TNK_HH is OFF 000,000 01.5 002,705 14.9
B RESBET is OFF 000,000 00.8 002,708 15.7
17 TWRLVL 41.0 FT 30.0 55.0 000,044 36.7 002,660 392.6
18 TNKLVL 10.07 FT 5.00 11.00 000,018 38.8 002,686 37.7
19 FINFLO 220.0 GPM 0.0 600.0 2,707,032 GAL 000,749 30.0 001,955 46.4
20 FLOW 2 178.1 GPM 0.0 400.0 11,535,456 GAL 000,758 50.8 001,946 -25.6
21 FLOW 1 95.8 GPM 35.8 170.0 10,479,505 GAL 000,003 03.4 002,702 13.1
22 FIN_PE B.39 PH 7.50 8.50 001,004 ©05.6 001,701 10.8
23 FIN CL. 0.99 PPM 0.80 1.15 000,499 10.1 002,206 06.3
THE CURRENT OQUTPUT STATUS:
# TAGNAME CURRENT VALUE ) HOURS ON HOURS OFF
1 WLPMP1 is ON ool,871 40.2 000,833 36.1
2 WLPMP2 is ON- 001,871 26.7 000,833 4B.8
3 FINPMP is ON 001,871 27.5 000,833 48.5
4 CHLMET is ON 001,655 51.6 001,049 24.%
S MNAOMET is ON 001,099 11.9 001,606 04.6
8 PH_ALM is OFF 000,991 03.1 001,714 13.3
9 CL_ALM 1is OFF 009,485 39.2 002,219 37.3
10 TWRALM is OFF 000,028 11.2 002,677 05.1
11 WL1ALM is OFF 000,000 12.0 002,705 04.6
12 WL2ALM is OFF 000,000 ©00.1 002,705 16.5
13 TNKAIM is QFF 000,003 42.3 002,701 34.3
THE CURRENT ANALOG OUTPUT STATUS:
# TAGNAME VALUE PID Mode SETPOINT P Gain I Gain D Gain MAX CHG
1. VSPMP1 39.1 % ALG 40.0 10.0 010 0.1 5.0 ¥
2 VSPMPZ 46.9 % ALG 10.00 7.33 o010 0.5 5.0 ¥
3 NAROHFD 32.0 % RAIG 8.25 9.16 010 0.1 5.0 ¥
4 CHLRFD 22.3 &% ALG 50 5.0 %
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ANALOG OUTPUT NOTES

VALUE - The current output level expressed as a percentage 0%=dma 100%=20ma.
MAN - (Manual} The PID or PRO control loop algorithm has been turned off.
PID ~ The (Proportional, Integral, Derivative) control loop is running.
PRO -~ The open loop (Proportional) algorithm is running.

MAX CHG - The maximum amount the output can change in one control cycle.

THE CURRENT REPORTING SETUP:

R 2 R R R R e s R s R e 2 R R R R A E S A R E R R R R R L

**k%%% Report Enable: ON ®w ok kK
*x%%x FAX Number 1: 1 (999) 555-1234 A E K
kx %% % FAX Number 2: 555-4321 kK kK
¥*%x% Scheduled FARX: Every Day at: 07:00 KAk kK
*k*x* Next Scheduled FAX: 07:00 KEx KK
*rERE pPager #1: Enabled, Numeric *Ek A
**xx%x* Pager #$2: Enabled, AlphaNumeric K Exx
**x%* Paging: Willoccur at 2400 baud FEE KK
*xx%% Page Number 1: 1 (700) 555-6789 Fohk kK
*xki% pPager ID 1: 9876543 ' *H Kk *
**%¥** Page Number 2: 1 (700) 555-678% . FrKEE
**¥*++ Pager ID 2: 3456789 FokE ok

***************************************i**i**‘k***ic*****************.ﬁ********

THE CURRENT DATALCGGING SETUP:

**'k****i'**irt*i***'ir*****************i**i**i*‘k*'k'k.***#***********t***********‘k*

*x*** Epnabled Datalogging: = Digital ,Analog ,Event il
*+¥%*** Datalogging Interval: 00:01 *oHk Ak x
*xk** Noxt Datalog Time: 13:47 * R K

*********t**‘ir‘k**i’**************************************i’****k**t*****‘k******

: Reviewing the Process Configuration

ProView includes a utility that can help you understand the control logic that is programmed into your
ProControl unit (if your site file is not the most up-to-date version, note that the control logic shown may not
match what is in your ProControl unit). Click on Process Configuration under the File menu, and the
following screen will appear, showing the inputs and outputs that are configured for your system:

" Processes in which ALL of the

‘ . Select Inputs ‘ 'Select Outputs :

ol S A R o o Selected 1/0s are Used
1:WEL1LO - 8:PH_ALM |
2WEL2LD = 9:-CL_ALM
3. TWHR HH 10:TWRALH

HWLIALM |
8:RESET 12-WL2ALM
17:TWRLVL ]
18:THELVL I3:MEM_1
19:FINFLO 34:HEM_2
20:FLOW 2 | I5:MEM_3 =]

Process Description: Process06
If THK_HH iz ON THEMN Switch THKALM ON
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By sclecting inputs and outputs from the left and center columns, respectively, you will see a listing of
process tasks that include your selected /O. For instance, if you choose an output from the center column,
you will see a list of processes that turn that output ON or OFF in the window on the right. Clicking on a
process will provide a description in the Process Description window. You can select both inputs and
outputs to filter the list of processes. To de-select an /O point, <Ctrl> - left click on it.

Annunciators

The Annunciator feature is useful for those ProControl users that remain connected to their systems for
extended periods of time via ProView. The Annunciator is a visual alarm indicator for the ProView screen
that is designed to draw attention to an alarm condition that presently exists, or has occurred but has now
cleared. Clicking on Annunciation in the File menu toggles the Annunciation feature on and off. If any
discrete or analog input that is configured as an alarm input becomes active, the input’s tagname will turn
red, and the System Status panel (the panel that indicates Auto or Manual mode) will begin to flash red.
The annunciator continues to flash even if the input is no longer active, so that the operator does not miss an
alarm condition. To acknowledge the alarm, click on Clear Annunciators in the System menu. If an alarm
condition still exists, the annunciator will begin flashing again. Note that only those alarm conditions that
occur in the current ProView session will be annunciated.

Exiting ProView

You can exit ProView by clicking on the = at the top of the main screen or by clicking Exit in the File
menu. You will be asked whether you want to save your site file and any logged date that you have

extracted,
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Section 5 - System Drawings

» Vapor Extraction System Process & Instrumentation Diagram (P&ID)
e Vapor Extraction System Structural Layout #1
* Vapor Extraction System Structural Layout #2
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Section 6 - Warranty

¢ Limitation of Warranty & Limitation of Remedy



B’sw o Soil and Groundwater Remediation Equipment

nvironmental=

Limitation of Warranty
& |
Limitation of Remedy

All products not manufactured by BISCO Environmental can'y the original manufacturer $
warranty. Copies are available upon request.

BISCO Environmental warrants its packaged and manufactured equipment against any defect in
material or workmanship, under normal use and storage, for a period of twelve (12) months from
date of manufacture. In the event that products are found to be defective within the warranty
period, BISCO Environmental’s sole obligation and remedy shall be the furnishing of
replacements for any defective parts, and such replacement shall be furnished but not installed by
BISCO Environmental. BISCO Environmental will not be liable for special or consequential
damages in any claim, suit or proceedings arising under this warranty, nor will BISCO
Environmental accept any liability for claims for labor, loss of profit, repairs or other expenses
incidental to replacement. The product warranty expressed above is our only warranty and may
not be verbally changed or modified by any representative of BISCO Environmental. All freight
costs incurred in shipping parts to or from BISCO Environmental or to the manufacturer if
necessary, are at the expense of the customer.

BISCO Environmental expressly disclaims any warranties, expressed or implied, including any
warranty of merchantability or fitness for a particular purpose or any warranty arising from a
course of dealing or usage of trade. Except to the extent required by applicable law, BISCO
Environmental shall not be liable, in tort, contract or otherwise, for any loss or damage, whether
direct, consequential or incidental, of any person or entity arising in connection with the
equipment.

91 Pacella Park Drive Randolph, MA 02368 (781)963-0090 Fax: (781) 986-1540
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