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1.0 INTRODUCTION

The Interim Remedial Measure (IRM) for the Former Watch Case Factory Site, In Sag Harbor New York Is
a Soll Vapar Extraction (SVE) and air sparging system. The system is designed to remediate volatile organic
compounds (VOC's) located In the unsaturated and saturated zones in two areas of the site. The two areas
are the building’s interior and northwest courtyards. The primary compounds that are expected to be
remediated by the IRM system are Trichloroethylene (TCE) and 1,1,1-Trichloroethane (TCA) along with
several other VOC's present at lower concentrations. All references to drawings in this document refer to
the attached "INTERIM REMEDIAL MEASURE, SOIL VAPOR EXTRACTION/AIR SPARGING SYSTEM, AS-
BUILT DRAWINGS" (as-built drawings) dated November 7, 1994, unless noted otherwise. The as-built
drawings are included as App-endix A of this report.

Installation of the IRM system was completed In September, 1994 and system operation and start-up testing
was completed on September 14, 1994. Normal operation of the system was started on September 26,
1994, which is within the schedule of the order on consent and is consistent with the IRM workplan dated
February 24, 1994. This report documents the Installation "as-built* and results of the start-up testing.

e

; GROUNDWATER
[ TECHNOLOGY -




2.0 SYSTEM DESCRIPTION

2.1 Introduction

The system utilizes separate equipment for the remediation of the two areas of the site. The two sets of
equipment operate independently of each other. All major equipment is located inside the main building
in the "Equipment Room" (see drawing Y1). Additionally, system meters, gauges, and sample ports are also
located at remote piping manifolds in the Interlor and northwest courtyards. The system was installed in
substantial compliance with the design drawings, "INTERIM REMEDIAL MEASURE, SOIL VAPCR
EXTRACTION/AIR SPARGING SYSTEM" (design drawings) dated February 4, 1994. Variations are
documented In the as-built drawings.

22 Equipment Specifications

The major system components (blowers, compressors, and control equipment) were purchased from ORS
Environmental Systems of Greenville, New Hampshire. The equipment was constructed on four separate
skids. Two of the skids are the air sparging sub-systems and include the compressor, heat exchanger, inlet
filter, discharge pressure and temperature gauges, and discharge valves. The other two skids are the SVE
sub-systems and include the blower, inlet filter, moisture separator, vacuum gauges, and valving. Al of the
equipment was delivered pre-piped and mounted on the skids. The manufacturer's information about the
equipment is included in Appendix B of this report.

Note: The equipment identification numbers (i.e. B 100) reference the as-built drawings P2/2 and P3/2
for the northwest and interior courtyard sub-systems respectively.

2.2.1 Northwest Courtyard Equipment - Major Components

. Air Sparging Compressor (B 100)
Manufacturer: Roots/Dresser
Model: 24 URAI Rotary Lobe Blower
Motor: 5 HP, TEFC, 230 Volt, 3 Phase

. Air to Air Heat Exchanger (HX 100)
Manufacturer: American Precision Industries, Alr Technology Division
Model: SO40AC1H
Motor: 1/6 HP, TEFC, 115 Volt, 1 Phase

. Soll Vapor Extraction Blower {B 200)
Manufacturer: EG&G Rotron
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Model: EN 7 Regenerative Blower
Motor: 10 HP, Exploslon-Proof, 230 Voit, 3 Phase

Equipment Control Panels (HOA 100,/200)
Manufacturer: ORS Environmental Systems
Model: SitePro 2000

Interior Courtyard Equipment - Major Components

Air Sparging Compressor (B 300)

Manufacturer: Gast Manufacturing Corporation
Model: Oilless 6066 Rotary Vane Compressor
Motor: 5 HP, TEFC, 230 Volt, 3 Phase

Air to Alr Heat Exchanger (HX 300)

Manufacturer: American Precision Industries, Air Technology Division
Model: SO40AC1H

Motor: 1/6 HP, TEFC, 115 Volit, 1 Phase

Soll Vapor Extraction Blower (B 400)
Manufacturer: EG&G Rotron

Model: EN 707 Regenerative Blower

Motor: 5 HP, Explosion-Proof, 230 Volt, 3 Phase

Equipment Control Panels (HOA 300/400)

Manufacturer: ORS Environmental Systems
Model: SitePro 2000

IRM System Installation

The remedial system equipment for the Interior and Northwest Courtyards was substantially installed
according to the design drawings and the manufacturer’s Instructions, with minor variations in piping runs

and locations of equipment due to fleld conditions. Details of the system Installation are shown in the

attached as-built drawings and the manufacturer's documentation.

2.3.1

Equipment Installation

The four equipment skids, control panels, and the power distribution panel provided by ORS were delivered

to the site on August 30, 1994. The equipment was inspected by Groundwater Technology, Inc. (GTI)
personnel to verify that it conformed with the design specifications. The equipment skids were unloaded
and placed by GTI personnel. All piping connections to the equipment were completed by GTI personnel.

&
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The electrical installation was completed by Mellen Electric, electricians licensed in Suffolk County, New
York. The electrical Installation Included bringing the electrical service from one of the existing power
distribution panels In the building to a new service pane! installed in the equipment room, then connecting
the service to the ORS supplied power distribution panel. The SitePro control panels and the system
electrical equipment were then connected to the ORS power distribution panel. Wiring diagrams and
installation Instructions for the system were provided by ORS for the installation and are included in
Appendix B.

Additionally, on September 6 and 7, 1994, Richard Leger, Fleld Services Supervisor, and William Dobbs,
Field Service Technician, of ORS visited the site to inspect the equipment installation, and provided
operational training to GTI personnel. During the visit, the following tasks were completed:

. The installation of all ORS supplied equipment (mechanical and electrical) was inspected and it was
verified that the installation complied with ORS specifications.

. The operation of the system interlocks was tested; the following tests were conducted:
. Engaged the air sparging high temperature switches (TSH 100 and 300) and verified that
the air sparging blowers (B 100 and 300) shut down;
- Engaged the soll vapor extraction system low pressure switches (PSL 200 and 400) and
verified that the air sparging blowers (B 100 and 300) shut down;
. Engaged the soil vapor extraction system high discharge temperature switches (TSH 200

and 400) and verified that the SVE blowers (B 200 and 400) shut down and that the air
sparging blowers (B 100 and 300) subsequently shut down;

. Verified that the air sparging blowers (B 100 and 300) would not operate without the
corresponding SVE blower (B 200 or 400) operating.

All interlocks operated as designed.

" The operation of the remote monitoring software was checked to ensure that it was properly
' configured and receiving accurate data from the control panels. It was discovered that one of the
system programs would not log onto the control network. The software was replaced by ORS.
Following the software replacement, all remote operating and monitoring functions operated as
specified.

. The ORS representatives also provided on-site training for GTl personnel regarding the proper
operation and maintenance of the system. '

23.2 System Piping Installation

The system piping was installed according to the deslgn drawings and Is described in the attached as-bullt
drawings. All piping, except for the connections between the Northwest Courtyard wells and the Northwest
Courtyard manifold, is above ground. The below ground plping was installed according to the specifications
shown in Section B-B’ on Drawing Y4 Revision 1 of the design drawings. The above ground piping was also

4
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installed as per the design drawings. Piping from the Equipment Room to the Northwest Courtyard manifold
Is secured 1o the floor along the building corridor running between the two locations. Above ground plping
Is supported at six (6) to eight (8) foot intervals with additional supports near elevated valves (due to
concentrated load).

The below ground plping was pressure tested prlor to backfilling the trenches. Each system line was
capped at the well end and a compressed air supply was connected at the manifold end of the piping.
Thirty (30) PSIG of compressed air was applied to the manifold and then the lines were closed using a ball
valve on the compressed air supply line. The pressure In the lines was monitored for 60 minutes, over which
time a reduction of 1.7%, or 0.5 PSIG, was measured. Based on GTI testing protocol, this was considered
an acceptable loss and the test was concluded. The trenches were subsequently backfilled as detailed in
the design drawings.
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3.0 START-UP TESTING

31 Introduction

Start-up testing was performed on the IRM system following Installation according to the Operation and
Maintenance Plan for the IRM Work Plan dated February 24, 1994. The testing was conducted from
September 6 through September 14, 1994. The testing was performed to verify that the IRM system
operated according to the design specifications and that it could influence the approximate region of the
site described In the Conceptual Design (Section 3.3. of the IRM Work Plan).

3.1.1 Blower/Compressor Operation
Blowers and compressors were checked to verify the following:

- The equipment was visually Inspected for conformance to the specification and presence of damage
during shipping.

. The unit had the capacity to generate the required flow and pressure (or vacuum).

. The unit required approximately the rated electrical power at the design operating parameters.

The blowers and compressors operated according to the design and manufacturer's specifications.

3.1.2 Interlock Operation

Testing of the system Interlocks was performed while the ORS representatives were present at the site and
is described In Section 2.3.1. All interlocks performed according to design and manufacturer specifications.
The interlocks are iisted below and are the same for the two (2) independent SVE/air sparging systems.
The interlocks are: ‘ 'I

. The air sparging compressors shut down on:
" high discharge temperature alarm (TSH 100 or 300 >140°F);
- SVE blower low Influent vacuum alarm (PSL 200 or 400 <10 inches water column);
. motor thermal overload (B 100 or B 300 >14 Amps).
- The SVE blowers shut down on:
. high discharge temperature alarm (TSH 200 or 400 >140°F);
. high liquid leve! in the molsture separator drum (LSH 200 or 400 alarm, drum approximately
2/3 full) .
. motor thermal overload (B 200 >17 Amps or B 400 >14 Amps)
6
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The alr sparging compressors shut down on SVE blower failure due to the resulting low vacuum alarm at
the SVE Influent. ”

3.1.3 SitePro Control Panel Operation

There are four (4) SitePro control panels used at the site. Two (2) panels constitute a network for each
SVE/air sparging system. Both networks operate independently of one another. The networks consist of
a master (SVE) and a slave (air sparging) panel. The slave panel is networked to the master panel, which
is equipped with a data modem connected to the outside phone line. Two (2} phone lines are used by the
IRM system for remote monitoring.

A portable computer was used at the site to confirm that the remote log on feature of the SitePros operated
properly. It was confirmed that the control panels accurately report the status of the system alarms (i.e. the
interlocks listed in Section 3.3.1} and the operational status of the blowers and compressors. Also, it was
confirmed that the system remote shut down feature operated appropriately. Additional information
regarding the SitePro control panels is included in the ORS “SITEPRO MANAGER Remote Monitoring
Software Installation Guide & User Manual* (Appéndix C).

3.1.4 System Well Performance
All of the system wells, SVE and alr sparging, were tested to confirm that the design flow rate could be
established with the system equipment. The design well operating parameters were:

. SVE Wells: 50 actual cubic feet per minute (ACFM) with an applied well head vacuum
of 11 inches of water column ("WC) per well;

. Alr Sparging Wells: 12 ACFM with an applied well head gauge pressure of 5.5 pounds per
square inch {PSIG).

In general, the SVE wells required a vacuum below the design value to establish the design Influent flow rate
(when tested Individually), and the air sparging wells required a higher applled pressure to generate the
deslgn air flow rate. These variations are attributable to differences in well construction, well condition, and
local subsurface conditions. It was possible to maintain the design flow rate in all of the system wells,
except for SP-6. 1t was determined during testing that the SP-6 well screen had collapsed and the well was
subsequently replaced on September 22, 1994. The new alr sparging well is approximately 3 feet from the
original location as shown on as-bullt drawing Y1. The original SVE well (VP-6) Is still being used. Well
performances measured during start-up testing for the collocated pairs (SP/VP) of wells operated
independently (i.e. only cne SVE/alr sparging well combination at a time} are listed in Appendix D.

] GROUNDWATER
| TECHNOLOGY -




3.2  Radius of Influence Test

Tests were conducted on several of the IRM system wells Individually, as per the IRM Work Plan, to
determine if they would perform as designed. The start-up SVE and air sparging testing data and analysis
are presented in Appendix D and In the section below,

3.2.1 Test Procedure
The procedure used to test the SVE wells was:

. Three SVE wells were tested (VP2, VP5, and VP6).

. The system valves were adjusted such that the extraction rate from the wells was approximately the
design flow rate of 50 ACFM.

. The vacuum response in three monitoring wells in the vicinity of the extraction well was monitored.

. The VOC concentration, as measured with a flame lonization detector (FiD), in the Influent line was
recorded.

The procedure used to test the alr sparging wells was:

. Background measurements were collected for the depth to water (DTW) and dissolved oxygen (DO)
in the monitoring wells near the system wells,

. Five of the wells were tested (SP-1, SP-2, SP-3, 8P4, and SP-5). SP-6 was tested, but it was found
that the well had been damaged during installation and was inoperable. The well was subsequently
replaced.

. The corresponding SVE well was operated concurrently to collect vapors generated by air sparging.

» The valves were adjusted so that both the air sparging and SVE well were operating at
approximately the system design parameters for individual wells; SVE flow rate of 50 ACFM and air
sparging flow rate of 12 SCFM.

. DTW, DO, and pressure responses In three surrounding monftoring wells were monitored while
testing each well.

. System wells in the Immediate vicinity of one another were not tested sequentially to allow the
monitored subsurface parameters (i.e. DTW, DO, and pressure} to return to static conditions.

. The VOC concentration, as measured with a flame ionization detector (FID), in the SVE blower

influent line was recorded.

3.2.2 Start-up Test Results

Results of the SVE start-up testing were fnput into Vent-ROI®, Vent-ROI® is a computer model designed by
GTI for the evaluaticn of SVE pilot test data to determine the effective SVE radius of influence (ROI). The
model combines field measured results with contaminant properties, site characteristics, and clean-up
objectives In order to estimate the ROl. Note that the SVE wells In the system are performing two functions
in that they remove volatile constituents from the unsaturated zone and collect vapors generated by air
sparging In the saturated zone. The results of the Vent-RO! analysis do confirm that the tested SVE wells
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perform similarly, if not better than, the design specifications. The three wells tested had effective ROl's
ranging from 27 to 48 feet. The conceptual design for the facility called for a 25 foot SVE ROl for ~
approximately the same extraction flow rate. The Vent-ROI output, which also lists the input parameters,
is presented In Appendix D.

The results of the alr sparging testing were tabulated for analysis. All five tested wells demonstrated that
air sparging would resuit In elevated VOC concentrations (as measured with an FID) in the SVE Influent.
The increases ranged from one 1o two orders of —magnitude above the concentrations measured during
operation of the SVE wells alone. This demonstrates that air sparging will remediate volatile constituents
from the saturated zone at the facility. A significant DO change (7.9 mg/]) at a monitﬁring point (13.4 feet
from the air sparging well) was measured during the test of only one system well (SP-2). The failure of the
remainder of the alr sparging wells to cause a DO change In the monitoring wells Is attributable to the short
duration of the test and/or the limited number of monitoring wells available.

It was established during the test that a vacuum would be maintained in the subsurface during normal
operation of the IRM system which will mitigate the off-site migration of vapors generated by air sparging.
The SVE systems radius of influence extended well beyond the air sparge radius of influence. Therefore,
VOC's present in the interior and northwest courtyards and VOC's generated by the air sparge system were
captured by the SVE system. This mitigates the off site migration of VOC'’s In the unsaturated zone from
these areas.

3.3 VOC Removal Rates

3.3.1 Individual Well Removal Rates

During start-up testing the collocated palrs of SVE/air sparging wells were monitored o determine the mass
removal potential for the wells. Each air sparging and SVE well was operated at approximately the design
flow rates. The influent air flow from the SVE well and the blower effluent were monitored with the FID for
VOC concentrations. The laboratory analytical results from effluent samples collected from the two SVE
blower effluents (before the carbon treatment system in the case of the Interior courtyard system) on
September 13, 1994 (first samples collected from the system) were compared to the VOG concentrations
measured with the FID from the same sample ports on that date. The volume ratios {(ppmv/ppmv) of TCE
and TCA (laboratory results) to total VOCs (measured with the FID) were calculated to be 17% and 15%
respectively for the Northwest Courtyard and 41% and 59% respectively for the Interior Courtyard. The large
difference between data collected In the two courtyards is considered to be due to VOCs extracted I[n the
Northwest Courtyard are originating primarily in the saturated zone while VOCs In the Interior Courtyard

9
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system originate In the saturated and unsaturated zones. These ratlos were then combined with the FID
measurements from the start-up testing to estimate the constituent concentrations from the wells. The
concentrations along with the measured air flow rate were used to calculate the removal rate for TCE and
TCA for the individual wells. The removal rate calculations are presented in Appendix E. Note that these
numbers are based on only one sampling event. The estimated removal rates for the wells operating under
design conditlons are presented in Table 1 below.

TABLE 1
INDIVIDUAL WELL REMOVAL RATES
[ OPERATING VOC by EXTRACTION | COURT- ESTIMATED ESTIMATED
WELLS FELD FID | FLOW RATE YARD REMOVAL RATE REMOVAL RATE
{PPMV) {ACFM) TRICHLOROETHYLENE | 1.1.1-TRICHLORCETHANE
{Ibe/hour) {iba/hour}
SP/VP-1 70 49 NW 1.2 X 102 1.1 X 107
SP/VP-2 46 53 NW 8.5 X 107 7.6 X 107
SP/VP-3 24 52 NW 43X 10°? 39X 10*
SP/VP4 27 48 NW 45X 10° 4.0 X 10°
SP/VP-5 240 50 INT 1.0X 10" 1.5 X 107

The removal rate for SP/VP-6 was not calculated since the well had not yet been replaced when start-up
testing was conducted. It is expected that SP/VP-6 would produce VOC concentrations comparable to
SP/VP-5 since both are located in the Interior courtyard.

3.3.2 System Removal Rates

Removal rates for the IRM system were calculated for the Northwest Courtyard and Interior Courtyard
processes. The removal rates were based on the laboratory analytical results for air samples collected from
the SVE systems on September 13, September 26, and October 4, 1994 and field data coilected on those
.dates (see Table 2 below). On October 4, 1994 the sparge blower motor from the northwest courtyard had
seized due to an Imbalance in cne leg of the three phase motor. Therefore, a sample was not submitted
to the laboratory on this date. This motor was replaced with a new motor on November 16, 1994.
Laboratory reports are presented In Appendix F. The removal rate calculations are presented in Appendix
E. The calculated remaval rates for the SVE systems are shown in Table 3.

10
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TABLE 2
- LABORATORY ANALYTICAL RESULTS

— =]
DATE NW CRTYRD | NW CRTYRD NW CRTYRD | INT.CRTYRD | INT.CRTYRD | INT.CRTYRD

FLOW RATE TCE . TCA FLOW RATE TCE 1,1,1-TCA
{ACFM) {ppmv) lppmv} {ACFM) {ppmv) {ppmv}

9/13/94 210 13 12 118 67 g5

9/26/94 220 <2.0 <20 160 48 _ 70

10/4/94 220 NOT | NOT 160 59 39

SAMPLED SAMPLED

* Field measurements with FID showed low VOC concentrations of 1.0 ppmv In the process
flow so a sampie was not collected.

TABLE 3
ESTIMATED SYSTEM REMOVAL RATES
DATE NW CRTYARD NW CRTYARD INT. CRTYARD IN'I". CRTYARD
TCE {Ib/hour} 1.1.1-TCA lIb/hr) TCE (lb/hr) 1.1,1-TCA (ib/hs}
|| 9/13/94 5.7 x 107 5.6 X 102 2.3 x 107 1.6 x 10
" 9/26/94 <9.1 x 10° <9.0 x 10° 1.6 x 10” 2.3 x 10
: " 10/4/94 | NOT SAMPLED | NOT SAMPLED 1.9x 10" 1.3 x 10"

3.3.3 Granular Activated Carbon Usage Calculation

It was projected, based on pilot test data, that the Northwest Courtyard SVE/air sparging effluent air would
contain VOC concentrations low enough that it would not need emission controls to comply with New York
State Air Gulde-1 guidelines. Therefore, no emisslon controls were incorporated into the design. The start-
up data and subsequent monitoring data have demonstrated that the Northwest Courtyard SVE system
effluent does comply with New Yark regulations.

Based on the higher concentration of soil and groundwater contamination In the interlor Courtyard, it was
projected that the SVE/air sparging effluent from this area of the site would require treatment to meet New
York State discharge standards for TCE and TCA. Therefore, the Interlor Courtyard SVE system effluent Is
being treated using vapor phase granufar activated carbon (GAC) to adsorb VOCs from the alr stream. The
system uses four (4) drum type (200 pounds of GAC each) units. The average concentratlon for TCE and
1,1,1-TCA from the first three (3) analytical samples collected from the Influent to the GAC system
(September 13 and 26 and October 4, 1994) were 68 ppmv and 53 ppmv respectively. [t should be noted
that noted that the analytical results from September 13, 1994 were extrapolated to the estimated carbon
system Influent concentration (at 160 ACFM) Instead of the listed blower influent concentration (at 118

ACFM)). These concentrations, along with the flow rate and the estimated Influent air temperature were
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input into the GT1 computer program GAC-USE to estimate the start-up GAC consumption rate. GAC-USE
uses emplrically derived equations for carbon adsorption capacities for varlous compounds to estimate the
consumption rate. The estimated GAC consumption rate, based on the average Influent concentrations, Is
approxImately 11,500 pounds per year, or 960 pounds per month (Appendix G). This translates to a loading
rate of 0.30 pounds of contaminants per pound of GAC. Note that this loading rate Is based on start-up
conditlons, and actual break-through will depend on several parameters (such as influent concentration, flow
rate, temperature, relative humidity, etc.} that will generally decrease throughout the operation of the iRM
system. Therefore, GAC replacement will be baséd on field and analytical measurements collected at the
site. Actual breakthrough of the carbon was reported on November 21, 1984. As anticipated, the emisslon
rates were still below NYSDEC air emission guldellnes. As a conservative measure, the Interior courtyard
system was shut down on November 21, 1994, the carbon was replaced on December 1, 1994 and the
system restarted. Based upon the most recent analytical data, the carbon consumption rate has reduced
to 221 pounds of GAC per month. (Appendix G)
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4.0 CONCLUSIONS

The IRM system has been installed and tested according to the Operational and Maintenance Plan for the
1RM Workplan dated February 24, 1994 with minor variations In piping runs and locations of equipment due
to field conditions. The IRM installation Is documented In the attached drawings titled “Interim Remedial
Measure -Soil Vapor Extraction/Alr Sparging System, As-Built Details®, November 7, 1994.

The following conclusions have been made regarding the results of start-up testing:

. The SVE wells and equipment can maintaln the ROls specified In the Conceptual Design (IRM Work
Plan Section 3). Therefore, the SVE system will be able to remediate VOC's In the region of the site
shown in the Conceptual Layout (Figure 3-2, IRM Work Plan section 3).

. Alr sparging resuited in significant Increases In the SVE Influent VOC concentrations, as compared
1o the use of SVE without air sparging. Therefore, the IRM system can remediate VOC in the
saturated zone. In addition, the SVE system can malntain a vacuum in the subsurface thus
capturing vapors generated by the air sparge system.

. The removal rates for TCE and TCA (comblined) ranged from 5.0 x 10 to 3.2 x 10" Ibs/hour during
the period from September 13 through October 4, 1994,

° The emisslon rate for TCE and TCA from the SVE system remediating the Northwest Courtyard will
resuit in concentrations below the New York State guldelines (Alr Guide-1, Appendix B (April 1994
edition, New York State Department of Environmental Conservation).

. The emission rate for TCE and TCA from the SVE system operating In the Interior Courtyard could
initially result in emission impacts above the New York State guideline concentrations if emitted
directly to the atmosphere. Therefore, the system emission is being treated using vapor phase GAC.
The initial estimated GAC consumption is 3.3 pounds of GAC per pound of contaminant removed.
This results in an initial consumption rate of 960 pounds per month based on start-up conditions.
This rate wili vary based on current system conditions and should reduce over time as illustrated
by the November 8, 1994 analytical results which Indicate a consumption rate of 221 pounds of GAC
per month.
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h WHAT THIS MANUAL
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- #1941269

This manual contains all the information required to deploy, operate
and maintain and troubleshoot the Integrated Soil Vapor Extraction
and Sparge System. Included are' Warnings and Cautions, complete
equipment specifications, detailed system layout drawings and Process
and Instrumentation Diagrams. The documentation package is
organized to reflect the modular nature of the System. This manual
provides information on the system as a whole while the Equipment
Supplements provide information specific to the system components.
Additional manuals are specific to the SITEPRO™ 2000 Control Panel
and the STTEPRO Manager Remote Monitoring Software. The System
“Quick Start Envelopes™ provide wiring details.

* SITEPRO™ 2000 Blov&erlPump Control Panel manunals
(one per panel) -

* SITEPRO™ Manager Remote Monitoring Software
Installation Guide and User Manual

Here is virhat you wiil find in this manual:
Section 1: System Description includes;
. Equipme:nt Description
* Operating Parameters

* Process & Instrumentation Diagram, Layout Diagram,
Power Distribution panel Schematic

Section 2: System Installation includes;
* Deployment instructions

* Plumbing and wiring details

" Section 3: System Startup includes;

* System startup procedure
Section 4: System Operation includes;

* System Configuration diagrams

* Routine operation
Section 5: System Manintenance includes;

*  Schedule of routine maintenance procedures

* Reference to Equipment Manuals and Appendices
Section 6: System Troubleshdoting includes;

* Basic system troublshooting procedures

" Preface page i
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DOCUMENTATION
CONVENTIONS

WARNING

SVE Supplement includes;

* Manufacturers Specifications for Soil Vapor Extraction
Blowers (Rotron Model ENS8).

* Moisture Separator and Level Switch Specifications
Sparge Supplement includes;

* Manufacturers Specifications for Sparge Blowers (Roots
Model 24URAI & Gast 6066).

Additional Equipment
Heat Exchanger Supplement includes;

* Manufacturers Installation, Operation and Maintenance
instructions

Flow Meter Supplement includes;

* Manufacturers Specifications and adjustment procedure

~ Pressure Relief Valve Supplement includes;

* Installation, Maintenance and Parts ordering informa-
tion.

Temperature Switch Supplement includes;
* Installation, Operation and Maintenance instructions.

* Temperature Indicator installation and adjustment
instructions

This manual uses the following conventions to present information:

An exclamation point icon indicates a WARNING of a situation of
condition that could lead to personal injury or death. You should not
proceed until you read and thoroughly understand the WARNING

message.

A raised hand icon indicates CAUTION information that relates to a
situation of condition that could lead to equipment malfunction or
damage. You should not proceed until you read and thoroughly

understand the CAUTION message.

A note icon indicates NOTE information. Notes provide additional or

supplementary information about an activity or concept.

Preface pageii
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SYSTEMWARNINGS AND  +  This System includes equipment components that are potentially
CAUTIONS hazardous and must be operated and maintained in accordance
with the procedures outlined in this manual. Filure to do so
could lead to personal injury or equipement damage.
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* Disconnect power prior to opening any electrical enclosures.

g o * Always wear eye protection, gloves and proper clothing when
- performing maintenance procedures. Refer to the Maintenance
section of this manual for further recommendations.

C

All Wiring must be in accordance with local codes.

* Place the system on a level surface.to insure proper stability.
Refer to the Installation Section of this manual for further
recommendations.

_-h:“_m:?l

Before wiring power to the Power Distribution Panel, confirm
that the service matches the power requirements of the panel.
Refer to the System Specifications in Section 1.

[ ]

- ; II
v ‘I'

I- WARRANTY Refer to the back of this manual for the ORS Standard Equipment
T~ : Limited Warranty.
* FOR MORE If you need additional information about this or any other ORS
INFORMATION product, you can contact our Sales or Technical Support Staff at:

A .j ‘.m““”

ORS Environmental Systems

32 Mill Street

Greenville, NH 03048

Phone: (800) 228-2310
(603) 878-2500

Fax:  (603) 878-3866

,m

i

[

page iii




SECTION 1: SYSTEM DESCRIPTION.

The Integrated Soil Vapor Extraction and Air Sparging System
described in this manual was designed and constructed by ORS
Environmental Systems to provide efficient turnkey service at the
n Bulova Watch Project. The system consists of four open skids
j (shown below) that support pre-wired and plumbed remediation
equipment designed for soil degassing and subsurface ventilation.
Sparge skids support a blower, inlet filter, pressure relief valve and
heat exchanger system, SVE skids include a blower, filters and
moisture separator. The Integrated Control System for all 4 skids
is shipped separately, to be installed at the site. Designed forrapid
deployment, the Soil Vapor Extraction and Sparge Equipment is
reusable and can be transported from site to site.

]
]

Figure I. Equipment Skids.

SECTION 1: SYSTEM DESCRIPTION page 4



’r] T SPECIFICATIONS

SKIDS
iE-f S ‘ '
-31 ‘ » Dimensions: Process 200 & 400: 48" Wx 72"L (1.6m x2.3m)
Process 100 & 300: 60"W x 72”L (1.9m x 2.3m)
: * Construction materials Steel with latex paint
‘ * System weight Process 100 & 300: 1200 pound approx. dry weight.
EH Process 200 & 400: 600 pound approx. dry weight.
2‘ .
HAZARDQUS AREA _ SVE Skids to be installed in a Class 1, Division 1 hazard-
= CLASSIFICATION ous area, Sparge skids and control panels are to be
ﬂ: located outside of the hazardous area.
{] CONTROL PANEL SITEPRO™ 2000 Control Panel: NEMA 4X enclosure
| Power Distribution Panel: NEMA 3R enclosire
I .
i ELECTRICAL System is designed to NEC Standards for use with
H‘ ‘ 230VAC, 3-phase power. A 150 Amp service with
i . neutral is required.
ig,,
% PLUMBING : Schedule 80 PVC &Galvanized piping is used on all

lines. NPT threaded couplings are used throughout.

Specifications for the SITEPRO 2000 control panel can be found in
the separate manual provided with your system. Specifications for
the Additional Equipment can be found in the Product supplements
at the back of this manual.

page 5




SYSTEM COMPONENTS  (2) 4’ x4’ steel skids witﬁ integral grounding lug. PN 9‘895'6
3 (2) 4’ x & steel skids with integral grounding lug. PN 98957.
_— (4) SITEPRO™ 2000 Control Panels, enhanced model with
i
Bl

SITEPRO Manager Remote Monitoring Software (see separate
Manuals for further information)

T | "~ (1) Power Distribution Panel (PN 98933) equipped with:
b * 150 amp circuit breaker

‘ » six external motor contactors

* integral grounding bar

» fuses and spare terminals sized for 15 amp load

- - PROCESS 100: SHP ROTARY LOBE SPARGE SYSTEM

(1) Roots 24URAI blower (PN 98952) equipped with:
= 5 HP, TEFC, 230/460 VAC, 60 Hz, 3-phase motor
* belt drive and guard
_*_inlet particulate filter
* inlet and discharge silencers (PN 98930)

(1) Gast model AA307 pressure relief valve (PN 98951)

(1) Air Technologles model S040AC1H, heat exchanger system;
(PN 10429)

(1) high temperature switch; (PN 99260)
(1) temperature indicator (PN 98934)

PROCESS 200: 10 HP SVE SYSTEM
(1) - Rotron model ENS8BD72WL (PN 99400) equipped with:
= 10 HP, XP, 230VAC, 60 Hz, 3-phase motor

(1) Rotron model MS500BS Moisture Separator (PN 10326)
equipped with
. explosion proof high level switch
. vacuum relief valve

(1) - inlet particulate filter equipped with:
. vacuum gauges before and after

(1) silencer (PN 98941) for manual air dilution valve

(1) ‘Erdco model 321116T0 50-400SCFM local readout flow
meter (PN98959)

PROCESS 300: 5SHP ROTARY VANE SPARGE SYSTEM

Same as Process 100 (above) except
(1) GAST model 6066 equipped with:

= 5 HP, TEFC, 230VAC, 60 Hz, 3-phase motor
PROCESS 400: 5 HP SVE SYSTEM

I}m : Same as Process 200 (above) except

(1) Rotron model EN 707F72XL equipped with:
~ ' « 5 HP, XP, 230VAC, 60 Hz, 3-phase motor

mmet

[~

‘ e e

Wy =
I

’
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- i I I
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’l ‘ Figures 2 & 3, page 8 & 9 are the System Process and Instrumentation
; Diagrams, Figure 4-7, page 10 & 11 show the System Layouts with
‘major components labelled for easy identification.

POWER CONNECTIONS 230 VAC, 3-phase power is connected to the 150 amp circuit breaker

inside the Power Distribution Panel; Figure 8, page 12 is the Control
Panel Schematic which details system component wiring.

- ' : The Power Distribution panel is equipped with a circuit breaker switch.
:i which is operated by a lockable handle. When the circuit breaker
switch is turned to the ON position, power is applied to the following
components:

* Motor contactors for four blowers and heat exchangers

» SITEPRO™ Panels |
' » lightning arrester

i PLUMBING O : : : atailad
; . t
CONNECTIONS Field plumbing connections are made at the fittings detailed on the

° System Layout Diagrams (Figures 4-7 , p. 12 & 13). See the table,
below, for type and size of fittings.

Process # | Figure/ pqg. Intet Fitting | Outlet Fitting
; , 100 Fig. 7/p. 13 Ambient Air 1% CA-PVC
' 200 Fig.4/p. 12 4"Sch. OPVG STp | 4" galv. NPT
] ' 300 Fig.6/p. 13 Ambient Air . l‘.' CA-PVC
400 . Fig.5/p. 12 4°Sch BOPVCSIp | 4" galv. NPT,
A SYSTEM FUNCTION The Integrated SVE and Air Sparging System works by blowing air

into, and then pulling it through, ground that has been saturated with
hydrocarbon. This causes volatile organic compounds to vaporize.
These vapors are carried through the vent ductwork to the outside
atmosphere or vapor abaternent system.

#1941269 . SECTION 1: SYSTEM DESCRIPTION ' page 7
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Figure 8. Process 300 Layout Diagram.
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Figure 10. Power Distribution Panel
Schematic
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SECTION 2: SYSTEM INSTALLATION

INSPECTION

SITE PREPARATION

REQUIRED FACILITIES

DEPLOY SKIDS

r

CAUTION

PLUMB SKIDS

PANEL INSTALLATION

WARNING

MOUNT PANELS

#1941064

The Integrated Soil Vapor Extraction and Air Sparging System is
designed for quick, easy installation with a minimum of site preparation
required.

Inspect all equipment upon arrival. Check the contents of packing
crates against the System Specifications in Section 1. If any items are
missing or damaged, make note of this on the shipping papers and
immediately notify ORS Envirnmental Systems at (800) 228-2310.

The System can be deployed on any flat surface that is firm enough to

support the skids.

The system requires a 230 VAC, 3-phase, 150 Amp electrical service.

Place the skid at the site and ensure that it is level.

Indoor installations require proper ventilation.

Manifold the vapor influent of each skid to the vapor source.
Vent all effluent pipes according to local codes.

Install silencers & flow meters according to manufacturers
specifications found in the equipment supplements at the back of this
manual.

Install all ball valves and plumbing according to industry standards.

The SITEPRO™ 2000 Blower/Pump Controller must be deployed in
anon-hazardous location and all conduit runs from the vapor source to
the panel must conform to Article 501-5 of the National Electrical
Code (NEC) 1993.

Refer to Chapter 2: System Installation of the SITEPRO 2000 manual
and mount the panels in the desired location.
Mount Power Distribution Panel adjacent to SITEPRO Panels.

SECTION 2: SYSTEM INSTALLATION ’ page 13



WIRING

WARNING

WIRE POWER TO
POWER DISTRIBUTION
PANEL

WARNING

WIRE XP SWITCHES

#1941064

~Refer to the STTEPRO™ 2000 Blower/Pump Control Panel manual,

(Chapter 2} and to the accompanying Quick Start Packages for complete

Installation and Wiring procedures. The following guidelines refer to

specific equipment on the Integrated SVE and Sparge systems.

All wiring must be performed by a qualified electrician
and be in accordance with state and local codes.
Conduit runs must conform to Article 501-5 of the 1994
National Electrical Code (NEC).

Refer to the Power Distribution Panel Schematic (Figure 8, p. 14) and

hardwire 230VAC, 3-phase power to the circuit breaker inside the
panel. '

Power must be disconnected arid locked out at the panel
or service before any further installation procedures are
attempted.

Wire explosion proof switches as shown on the Field Wiring
Diagrams included with the Sitepro 2000 Quick Start Packages.
Refer to Figure 8, pg. 14 of this manual for Power Distribution
Panel Schematic,

SECTION 2: SYSTEM INSTALLATION page 14



| SECTION 3: SYSTEM STARTUP

SYSTEM PRECHECK
PROCEDURES

. APPLY POWER

NETWORK STARTUP

If' #1941064

Before starting the system, carry out the precheck procedures outlined
in the SITEPRO™ Blower/Pump Control Panel manual (p. 4-11) to
familiarize yourself with the controls and confirm correct operation.

Once precheck procedures have been completed, the SITEPRO 2000
control panel network is ready for operation.

Set the circuit breaker switch on the Power Distribution Panel in the
ON position.

Check the direction of motor rotation (for proper wiring).

1. Turneach panel’s PUMP and BLOWER POWER switches to ON.

2. Tumn each panel’s PUMP CONTROL switch to AUTO and
BLOWER CONTROL switch to RUN. :

3 On the Slave panel (HS#101), turnthe CONTROL POWER switch
to ON. The panel will then go through its own self-test routine and
will begin blinking its MAIN POWER indicator.

4. Make the same switch settings on the Master panel. After going
through its self-test routine, the Master will begin blinking its
MAIN POWER indicator. The Master will then:

a. Check the number of Slaves on the network against the
setting on its CONTROLLER ADDRESS switch. See Chapter 3
(of SITEPRO manual) for switch configuration procedures.

b. Poll Slaves at their pre-programmed network addresses until
each is accounted for and connected to the network. The Slaves
are polled in ascending numerical order as determined by their
network addresses.

Once the Slave comes on the network, its MAIN POWER indicator
stops blinking and remains steadily illuminated. If the Slave cannot
be located by the Master or suffers a fault that prevents it from
coming on the network, the Master’s MAIN POWER indicator
will continue blinking until the problem is eliminated and polling
can be completed.

‘When the Slave has been connected to the network, the Master’s MAIN
POWER indicator will stop blinking and remain steadily illuminated.
The network is now ready for operation.

The pumps and blowers will begin functioning according to the System
Process and Instrumentation Diagrams (Figures 2 & 3, page 12 &
13).
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- SECTION 4: SYSTEM OPERATION

— MOISTURE SEPARATOR
FLOAT SWITCH

) LOW PRESSURE SWITCH

e FLOW METER

| _ SVE BLOWER

J P SPARGE BLOWER

HEAT EXCHANGER .

VACUUM RELIEF VALVES

TRACING AND CLEARING
]r“. ALARMS

A High level in the moisture separator tank will signal an alarm on
Interlock channel 2. All system components will shut down.

Low pressure in the influent line will signal an alarm on Interlock
channel 2. All system components will shut down.

The flow méter measures the instantaneous flow rate of air through the
effluent pipe of the SVE Blower.

During normal operation the blower will run continuously. A low
pressure condition will signal an alarm on Interlock channel 2 and a
high temperature condition will signal an alarm on Interlock channel 3.
See the System Configuration Section for details of interlock alarms.

During normal operation the blower will run continuously. A high
temperzture condition will signal an alarm on Interlock channel 4°
which will shut down sparge blower. See the System Configuration
Section for details of interlock alarms.

During normal operation the heat exchanger will run continuously.
Whenever the sparge blower shuts down the heat exchanger will also
shut down. See the System Configuration Section for details of
Interlock alarms. See the Additional Equipment section at the back of
this manual for Operation procedures.

See the Additional Equipment Section at the back of this manual for
operation procedures.

In network applications, alarms can be generated by interlock devices
wired to any panel in the network. Depending upon the configuration
of the panels’ SEND/RECEIVE switches, any number of panels in the
network can be shut down by a single alarm. Also, because a panel
shutdown can trigger site conditions that lead to additional alarms, it
may not be immediately clear which interlock device initiated the
shutdown “cascade.” Proceed as follows to restore network operation;

1. Locate the one panel in the network whose ALLARM EN-
GAGED indicator is blinking. This is the first panel to receive
the interlock alarm signal. The interlock device can then be
isolated by interpreting the channel code being blinked by the
indicator.

In large multi-panel networks, some footwork can be eliminated by
using the SYSTEM TEST button (pp. 4-4 and 4-7) to isolate the
alarm channel. Once the alarm channel has been isolated, refer to
your Network Configuration Sheet (p. A-4, Appendix A) to
determine which interlock devices are attached to that channel.

2. Correct the condition that caused the alarm.

3. Clear the alarm by turning the PUMP CONTROL switch to OFF
and then back to AUTO.

Hf‘, #1941064 SECTION 4: SYSTEM OPERATION ' page 16



If the ALARM ENGAGED indicator goes out when the PUMP
CONTROL switch is reset, then the network is free of interlocks.
Normal operation can resume. However, if the indicator blinks an
alarm channel code, additional alarms must be cleared. Repeat
steps 1-3 above until all alarms have been cleared from the
network.

LATCHING AND NON-  When the telemonitoring option is installed, alarms can be remotely

LATCHING ALARMS configured to be either latching or non-latching. Non-latching alarms

will automatically clear when the condition that caused the alarm is

_ corrected. When a non-latching alarm clears, an automatic “CLEAR

- INTERLOCKS” command is issued to all panels in the network,
clearing all other interlock alarms.

. #1941064 SECTION 4: SYSTEM OPERATION page 17



Shown below are the final configuration settings for each of the

SYSTEM
CONFIGURATION SITEPRO™ Blower/Pump Control Panels. See the STTEPRO
manual for further information.
HS 100 HS 101
: - -
GONTROLLER OFF (CONTROLLER . : OFF )
ADDRESS Switch sw3 H H H ﬂ H H i ADDRESS Switch swW3 H ﬂ H ﬂ n H i
MASTER MASTER
SLAVE [ 6§54 321 ON SLAVE |16 54 321 ON
CH4 CH3 CH2 CHI CH4 CH3 CH2 CHI
OFF OFF
LOGIC Switch SW5 HHHHHHHE ¢ LOGIC Switch SW5 HHBHHHHH ¢
' 87654321 87654321 Jy
nzcetvsl SEND RECEIVE | SEND
4 321la3 2 32114321
— OFF OFF
SEND/RECEIVE SEND/RECEIVE
Hh TR b w WunWIIAN
87654321 on 87654321 on
\_ J\_ : J
HS 102 HS 103
' ™ ' : ™\
2 '3 CONTROLLER OFF
CONTROLLER H H H ﬂ u H O’i— ADDRESSSwitch ~ SW3 H B ﬂ ﬂ H E i
MASTER . MASTER 6 54321 ON
SLAVE 6 54 321 ON SLAVE
CR4 CH3 CH2 CHI! CH4 CH3 CH2 CHI
OFF . GFF
LOGIC Switch SW5 HHHHHHHH i LOGIC Switch SW3 HHHHHHH ¢
87654321 ON 87654321 oN
RECEIE| SEND ta21les2
4 321143 2 4 - OFF
OFF SEND/RECEIVE
SEND/RECEIVE ]
Switch sW4 HHHHHHHH Switch sw4 HHHHHHHH
87654321 v 87654321 oN
\ VRN J
Figure 11. Sitepro Control Panel Configuration Switch Settings.
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". INTERLOCK SETTINGS The following table outlines the interlock settings for the Integrated
. Water Treatment System. See the SITEPRO Blower/Pump Control
Panel manual for further information regarding interlocks. '

’ : CHANNEL | PID SYM. SIGNAL SHUTS DOWN

3 Interlock 1: | PSL/100 |Low pressure in influent line | All system components
. PSL/102

‘ Interlock 2; | LSH/100 |a); Moisture separator tank | All system components
i L SH/102 |[High Level

Interlock 3: | TSH/100 |SVE High Temperature All system components
I TSH/102

. Interlock 4: | TSH/101 |Sparge High Temperature Sparge Blower & Heat
o TSHA03 Exchanger

Figure 12, Interlock Channel Configuration.

#1941064 — SECTION 4: SYSTEM OPERATION page 19
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Iﬁ | SECTION 5: SYSTEM MAINTENANCE

The table below provides a quick reference to system maintenance
procedures. Refer to each of the equipment supplements and manuals
included with this system for complete maintenance schedules and

requirements.

INTEGRATED SVE and Sparge SYSTEM #1941269

5"’ FREQUENCY OF MAINTENANCE TASKS / ANNUAL CALANDER
- SV TEN 2 COMPONENE T L RS g
1, Inspect all hoses and wires for cracks, cuts and abrasions
1. System Maintenance
g; Check all terminal conneclions, tighten and clean if necessary
SITEPRO™  Cantrol  Panels, | Vacuum  Enclosure “
) See separale manual for -
! details Clean Window, DO NOT USE AMMONIAlN As needed
| :
Inspect chamber to ensure that waler/debris has not accumulated
Filters
1 Replace whenever the wvacuum gauge indicates significant clogging .
A, ) Inspect and drain if moisture has accumulated .
Switch  boxes
Check amp draw at switch box to monitor motor performance .
Vacuum  gauge Check to ensure that Max. Vac. pressure is not exceeded
o L] —— ———
Heat  Exchangers See Additional Equipment Section at the back of the manual
- Al Blowers See SVE and SPARGE seclions at the back of the manual
{
it 1
b
i
]
o
|
l.
o
¢ .
I‘ #1941269 SECTION 5: SYSTEM MAINTENANCE page 20




SECTION 6: SYSTEM TROUBLESHOOTING

See the Sitepro™ Blower/Pump Control Panel manual and the Sitepro
Manager Software manual for complete troubleshooting procedures on
these system components. Consult the Equipment supplements for all
other system components troubleshooting procedures.
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Standard Equipment Limited Warranty

All references to the Castomer herein shall mean the Customer or the Lessee as applicable.

()

()

(c)

@

(e)

®

(g)

(h)

ORS Environmental Systems, a Division of Sippican, Inc. (ORS), warrants that any equipment which it manu-
factures will be free from substantial defects in material and workmanship for a period of (1) year from the date
such goods are delivered to a carrier by ORS for shipment to the Customer.

ORS warrants that any Equipment which it repairs after the original warranty expires will be free from substan-
tial defects in material and workmanship for a period of (90) days from the date such goods are delivered to a
carrier by ORS for shipment to.the Customer.

The Customer agrees that the liability of ORS hereunder shall be limited to replacing, repairing or issuing credit
for, at ORS’s discretion, any Equipment which is retuined F.O.B. ORS’s plant within the applicable term of the
warranty, provided that (i) upon examination of the Equipment ORS determines that the alleged defect consti-
tutes a substantial defect, and (ii) the warranty made herein is not invalid pursuant to Section (e} hereof. The
Customer agrees that such replacement, repair or credit shall be its sole and exclusive  remediés hereunder.
For purposes hereof, a substantial defect shall mean any defect which prevents the Equipment from operating in
accordance with ORS’s published specifications. In the event that ORS determines that Equipment which is no
longer manufactured by it contains a substantial defect and the warranty covering the defective equipment is not
invalid pursuant to Section (e) hereof, the Puschaser’s sole and exclusive remedy hereunder shall be the repair of
such Equipment or the replacement of such Equipment with new equipment at ORS’s discretion. In no case is
Equipment to be returned by the Customer without first submitting a warranty claim in writing to ORS and
obtaining a return authorization number from ORS. Equipment which is repaired or replaced pursuant to this
warranty shall continue to be warranted for the unexpired portion of the warranty term applicable to the Equip-
ment so repaired or replaced. ORS shall make the final determination as to the existence or cause of any alleged
defect.

The foregoing warranty shall not be valid (i) if the alleged defect is the result of abuse, misuse, accident,
alteration, neglect or unauthorized repair; (ii) if ORS requires installation of Equipment by specifically approved
ORS employee and such installation is not effected, or the Equipment is otherwise installed improperly; or (iii) if
the Equipment is resold by the Customer. Any repair shall be deemed unauthorized unless it is made () by ORS
of a duly anthorized agent of ORS or {ii) with the written consent of ORS.

The operating efficiency of treatment, abatement and recovery Equipment and systems is affected by factors
extrinsic to their manufacture, including operating environment and such conditions of use as contaminant and
related substance build-up, the frequency and type of operator maintenance and other external variables. For
these reasons, specific levels of performance cannot be guaranteed for such Equipment and systems.

THIS WARRANTY IS THE SOLE WARRANTY MADE BY ORS.TO THE CUSTOMER AND IS IN
LIEU OF ALL OTHER WARRANTIES OR OBLIGATIONS, EXPRESS OR IMPLIED. ORS EX-
PRESSLY DISCLAIMS ALL YIMPLIED WARRANTIES OR MERCHANTABILITY OR FITNESS FOR
PARTICULAR PURPOSE.

THE CUSTOMER AGREES THAT IN NO EVENT SHALL ORS BE LIABLE FOR SPECIAL, INCI-
DENTAL, INDIRECT, EXEMPLARY OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT
LIMITED TO LOSS OF PROFITS OR LOSS OF USE OR ANY OTHER ECONOMIC LOSS,
WHETHER BASED ON CONTRACT, TORT OR ANY OTHER LEGAL THEORY.

THE REMEDIES PROVIDED HEREIN ARE CUSTOMERS SOLE AND EXCLUSIVE REMEDIES.



ORS ENVIRONMENTAL SYSTEMS
RETURN POLICY

Permission is required to return equipment to.the ORS Environmental Equipment factory in

Greenville, NH. A Return Authorization Number will be issued upon receipt of your request to
return, which should include reasons for the retum. Your return shipment to us must have this
R.A # clearly marked on the outside of each package.

Proof of date of purchase is required for processing of all warranty requests.

This policy applies to both equipment sales and repair orders.

FOR A RETURN AUTHORIZATION, PLEASE CALL OUR SERVICE DEPART-
MENT AT 800-228-2310 or 603-878-2500. T e

Equipment Decontamination

Prior to return, all equipment must be thoroughly cleaned and decontaminated. During decon-

tamination, personnel should wear protective clothing and observe the cautions outlined below.

ORS reserves the right to refuse any equipment not properly decontaminated. ORS may
also choose to decontaminate equipment at a fee which will be applied to the repair
invoice.

Decontamination Solutions

The determination of what decontamination solution to use should be based on the types of
contaminants present and the materials to be decontaminated. The fabrics of protective clothing
are made of organic polymers which may be dissolved or destroyed by organic-solvents. The
metals and gaskets of tools may be damaged by overly acidic or basic compounds. Some decon-
tamination solvents should be entirely avoided. The toxicity or physical hazards associated with
using some once commonly used decontamination solutions can be as potentially dangerous as
the site contaminants.

It is important to be certain that the decon solution, the contaminant, and the material to be
cleaned are all compatible with each other. If they are not, it is possible to preduce toxic or
flammable gases, heat, splattering, bubbling, fire, or explosion. If an uncommonly used method
and/or chemical solution is being considered for decontamination, it is important to consult with
an experienced chemist to ensure chemical compatibility.
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Some common decontamination solutions are listed below along with the contaminants they are
effective against:

Solution Effective Against

Water ' Short-chain hydrocarbons, inorganic compounas, salts, some
organic acids, other polar compounds.

Dilute Acids Basic (caustic or alkaline) compounds, amines, hydrazines.

Dilute Bases Acidic compounds, phenols, thiols, some nitro- and sulfonic
compounds.

Organic Solvents Nonpolar compounds (such as some organic compounds)

The use of organic solvents is not recommended because:

1) organic solvents can permeate and/or degrade the protective clothing, and

2) they are generally toxic and may result in unnecessary employee exposure to hazardous
chernicals.

When in doubt, use a dish washing liquid detergent. As a decontamination solution, it is readily
available, is the safest of all the above, and is usually strong enough if used generously.

The use of steam can also be effective for decontarmnatlon A water—lazcr (pressurized water) is
exceptionally valuable.

The following substances are noted for their particular efficiency in removing certain contami-
nants or for decontaminating certain types of equipment.

Solution Effective Against

Penetone PCB Contamination (since penetone may also remove paint, it is a good idea to
spot-test before use)

Liquinox Contaminated pumps

Ivory liquid Oils

Diluted HTH Cyanides

Radiac Low level radioactivity

Isopropanol Biological agents (should not be used on rubber products since it will break down
rubber)

Hexane Certain types of lab or sampling equipment (use of hexane is discouraged due to
its flammability and toxicity)

Zep General purpose cleaning

Alconox General purpose cleaning




i

Decontamination Solutions to Avoid

Some decontamination solutions should be avoided because of their toxicity, flammability, or
harmful effects to the environment.

Halogenated hydrocarbons,. such as carbon tetrachloride, should not be used because of their
toxicity, possible incompatibility, and some because of their flammability.

Organic decontamination solutions should not be used on personal protective equipment (PPE)
because they may degrade the rubber or other materials comprising the PPE.

Mercurials are sometimes used for sterilization. They should be avoided because of their toxic-
ity. '

Chemical leaching, polymerization, and halogen stripping should all be avoided because of
possible complications during decontamination.

Sand-blasting, a method of physical removal, should be avoided because the sand used on the
contaminated object usually needs to be disposed of as hazardous waste, a very costly proposi-
tion. Also, sand-blasting exposes personnel to silica, a carcinogen.

Freon is known to be particularly effective for the cleansing of PCB’s, but its effect on the ozone
layer is extremely harmful. Its use should be discouraged.

Strong acids or bases should not be used when cleaning metals and gaskets of tools or other
equipment because of the possibility of corrosion.

Disposal of Decontamination Solutions and Waste Water

All solutions and water used for decontamination must be collected. If lab analyses indicate that
the water and/or solutions exceed allowable contamination levels, they must be treated as hazard-
ous waste. Alternatively, the solutions and water may be treated on-site to lower the contamina-
tion levels and render them nonhazardous.

Containers such as 55-gallon drums should be available for storage of wastes.

Spent decontamination solutions can be collected by using heavy-duty plastic sheets, visqueen
sheets, kiddie pools, or if needed, a larger containment basin. The decontamination of equipment
must be performed on the sheets or in the basins. They could be placed on a slight angle so that
the spent decontamination solutions drain into a collection basin or drum.

& BIVIEINA OF VIPPICaN, INR.
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Recommended Supplies for Decontamination of Personnel, Clothing, and
Equipment

The list below contains recommendations for supplies which should be on hand for the decon-
tamination of personnel, clothing and equipment, Depending on the site activities, not all of
these items may be needed. Alternatively, some additional items not listed here may be required.

Drop cloths of plastic or other suitable material, such as visqueen, for heavily contami-
nated equipment.

Disposal collection containers, such as drums or suitably lined trash cans for disposable
clothing and heavily contaminated personal protective clothing or equipment to be dis-
carded.

Lined box with adsorbents for wiping or rinsing off gross contaminants and liquid con-
taminants. -~

Wash tubs of sufficient size to enable workers to place booted foot in and wash off con-
taminants (without a drain or with a drain connected to a collection tank or appropriate
treatment system).

Rinse tubs of sufficient size to enable workers to place booted foot in and hold the solu-
tion used to rinse the wash solutions and contaminants after washing (without a drain or
with a drain connected to a collection tank or appropriate treatment system)

Wash solutions selected to wash off and reduce the hazards associated with the contami-
nated wash and rinse solutions.

Rinse solution (usually water) to remove contaminants and contaminated wash solutions.
Long-handled, soft-bristled brushes to help wash and rinse off contaminants.

Lockers and cabinets for storage of decontaminated clothing and equipment.

Storage containers for contaminated wash and rinse solutions.

Plastic sheeting, sealed pads with drains, or other appropriate method for containing and
collecting contaminated wash and rinse water spilled during decontamination.

Shower facilities for full body wash or, at a minimum, personal wash sinks (with drains
connected to collection tank or appropriate treatment system).

Soap or wash solution, wash cloths and towels.

Clean clothing and personal item storage lockers and/or closets.

Rev. 3, 7/1/94
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Explosion-Proof
Regenerative Blower
For Environmental :

EN 8 . ' _‘ " Remediation .-

FEATURES -

e Manufactured in the USA

» Maximum flow: 400 SCFM

» Maximum pressure: 120" WG

* Maximum vacuum: 98”7 WG

+ Standard motor; 10 HP

* Blower construction — cast aluminum
housing, impeller and cover

C * UL & CSA approved motors for
Class |, Group D atmospheres

+ Sealed blower assembly

* Quiet operation within QSHA standards

- OPTIONS

- * 50 Hz motors

; * International voltages

= Other HP motors
» Corrosion resistant surface treatments
* Remote drive (motorless) modeis

ACCESSORIES

* Moisture separators

.
Ty ¥

L pReEReR

* Explosion-proof motor starters
- e |nline & inlet filters
* Vacuum & pressure gauges
* Relief valves
+ * External mufflers -
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ROTATION

* SPECIFICATIONS

MODEL

EN8SBD72WL

Part No.

038185

Motor Enclosure Type

Explosion-proof

Horsepower

100

Phase — Frequency

Three - 60 Hz

Voltage

230

460

Motor Nameplate Amps

24

12

Maximum Blower Amps!

29

14.5

Inrush Amps

258

116

Starter Size

Service Factor

1.0

Thermal Protection

Pilot Duty

Bearing Type

Sealed, Ball

Shipping Weight

332 Ib (151 kq)

BLOWER LIMITATIONS

Min. Flow @ Max. Suction

125 SCFM @ -98" WG

Min. Flow @ Max. Pressure

175 SCFM @ 120" WG

*Carrespands lo the performance point at which the blower and /or motor temparature rise reaches tha limit of the thermal protection i the motor.

Specificalions subject to change without notice. Please contact factory for specification updates,




: . . | "Explosion-Proof | o
ZNEGzG ROTRON _ " Regenerative Blower

Industrial Division !

For Environmental

EN 707 . l' . Remediation

.I FEATURES -

* Manufactured in the USA
¢ Maximum flow: 280 SCFM
* Maximum pressure: 85" WG
* Maximum vacuum: 87" WG
* Standard motor: 5.0 HP
*» Blower construction — cast aluminum
i housing, impeller and cover
* UL & CSA approved motors for
Class |, Group D atmospheres
* Sealed blower assembly
* Quiet operation within OSHA standards

OPTIONS

* 50 Hz motors

* International voltages

¢ Other HP motors

* Corrosian resistant surface treatments
. * Remote drive (motoriess) models

ACCESSORIES

l * Moisture separators

RN

PR

* Explosion-proof motor starters
* Inline & inlet filters
* Vacuum & pressure gauges
= * Relief valves
' * External mufflers
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j EG&G ROTRON
North Street .
Saugerties, NY 12477.;
Tel: 914/246-3401 +
Telefax: 914!246-3802 -
E Telek' 2815M

.'F " EG&'.G ROTRON coe ] - : _‘: Industrial Division

a Indus!rlal Divislon

20.49 409
-~ 520.4

A e \ : L [ | ~ROTATION

DIRECTION

b - |
4 - 8.50 DIA.
_ [ l 215.9
y 16.69 ° P
i 423.9
'
R h
u %
— | |
\ J_-—
- 8.20 | 5.62 . 2°NPSC — 6.4
3 ; 208.3 142.7 BOTH PORTS 6a -
16.98 _ .94 14.0
a3 \ REPEX] 356 1
.58 DIA. (4) MTG HOLES 16.0
! 14.2 e —————"
‘ DIMENSIONS: iliNﬁ
TOLERANCES: XX # —2-- -
25
(UNLESS OTHERWISE NOTED) [> 0.75° NPT CONDUIT CONMECTION AT 12 0°CLOCK POSITION
1 SPECIFICATIONS
- MODEL ) EN707F72XL
v Part No. 038181
=3 '|__Motor Enclosure Type Explosion-proof
Horsepower 50
Phase — Frequency Three - 60 Hz
- Voltage ’ 230 460
t Motor Nameplate Amps 14 7
Maximum Blower Amps?! _ 15.8 79
Infrush Amps 96 48
' Starter Size - 1 0
: Service Factor 1.0
Thermal Protection Filot Duty
1 Bearing Type Sealed, Ball
Shipping Weight 174 b (79 kg)
“ BLOWER LIMITATIONS
.
T Min. Flow @ Max. Suction 85 SCFM @ —-87" WG
Min. Flow @ Max. Pressure 150 SCFM @ 85" WG
‘J; ~,| *Corresponds o the performance point at which the blower and/or molor temperature rise reaches the limit of the thermal protection in the motor.

»

Specillcatlons subject to change without notice. Please contact factory for specitication updates.




Moisture Separator with level switch



EGs:G ROTRON

{ndustrial Divislon

North Street, Saugerties, NY 12477
TEL. (914) 246-3401 FAX: (914) 246-3802 TLX: 981511 TWX: 510-247-9033

MOLSTURE SEPARATOR INSTALLATION, OPERATION AND HMAINTENANCE

Thank you for purchasing an EG&G Rotron MS series moisture
separator. When installed and maintained properly, this
separator will effectively and efficiently remove moisture and
particulates from the airstream. To insure good results, please
take the time to read these instructions before starting the
installation of your moisture separator.

-

Installation

Before installation remove the protective cardboard packaging and
the cable ties from thé screen assembly inside the unit. Figure
1 shows the moisture separator in a typical soil venting set-up.
It is attached to the system piping with flexible couplings.

This minimizes the stress incurred by rigid system piping, and
allows easy removal for maintenance purposes. The connections
should be airtight, but not sealed with an adhesive. The
separator will only work in an upright position as shown.

Typical Vapor Extraction System

INLINE FILTER

GAUGE

FRCA
VAPOR EXTRACTION
SYSTEM

T ///

i 10 TREATMENT

1 SYSTEMS

2! i
FIGURE 1
Note: A moisture separator 1s not a substitute for an inline air
filter. A Rotron inline filter should be used to remove

particles that pass through the separator.
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The relief valve should be adjusted before using the moisture
separator. First back off of the relief valve adjuster until it
can easily be pushed in. Then while measuring the motor current
adjust the wvalve until the motor current is 90% of the Max Blower
Amps printed on the nameplate. Once adjusted the relief valve
setting must be fixed. Turn off the unit and remove the relief
valve assembly. Then use a center punch to peen the relief valve
adjustment nut into the slot of the relief valve stem. This is
to prevent the valve from losing its adjustment. Finally,
reinstall the valve into the piping.

Several draining options are available to automatically remove
the liquid from the.separator. Contact your local representative
for more information. ‘

Appropriate steps should be taken to prevent the unit from
freezing in the Wintertime.

Operation

Moisture-laden air enters the separator through the tangential
inlet. Cyclonic action removes the moisture from the airstream
and allows the air to discharge through the top of the separator.
When the separator is full the float valve shuts off the airflow
through the separator, and the relief valve opens to limit the
vacuum of the blower. =

To drain the separator, turn off the blower and open the ball
valve at the bottom of the separator. Caution: The liquid
contained in the separator should be analyzed before it is
released back into the environment. It may be considered
hazardous waste in certain geographical areas, and require
special treatment/disposal. Once the liquid is drained, the unit
can be reset by turning the blower back on.

Maintenance

This MS series moisture separator has been designed to require
minimal maintenance. During normal operation a layer of sludge
may build up on the bottom of the separator. As necessary the
top assembly of the moisture separator should be removed agd the
inside cleaned out with water. Keeping the inside clean will
prevent the valve from becoming clogged with sediment. The
relief valve should be inspected upon emptying the separator. It

should move freely when pressed.

If you have any questions regarding this product please call our
Application Engineering Department at (914) 246-3401.
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INSTALLATION

Roots UNIVERSAL RAI® blowers are internally and
externally treated after factory assembly to protect against
normal atmospheric corrosion before installation. Maxi-
mum period of internal protection is considered to be one
year under average conditions, if closing plugs or seals are
not removed. Protection against chemical or salt water
atmosphere is not provided. Avoid opening the blower until
ready to start installation, as protection will be lost quickly
by evaporation.

NOQOTE — If there is to be an extended period between
delivery (and/or installation) and startup, the following
steps should be taken to insure corrosion protection:

1. Coat internals of cylinder and gearbox with Nox-Rust
No. VCI10 or equivalent. Repeat once a year or as con-
ditions may require, Motorstor is oil soluble and does
not have to be removed before lubricating, If desired,
No. VCI10 may be removed from within the cylinder
shortly before startup by spraying a fine mist of
petroleumn solvent through the blower while it is run-
ning at a slow speed with open inlet and discharge, or
it can remain in the blower if it is not harmful to the
operation of the connected system.

2. Filldrive end bearing cavities with grease as specified
in Lubrication section.

3. Paint shaft extension, inlet and discharge flanges, and
all other exposed surfaces with Nox-Rust X-119 or
equivalent.

4. Sealinlet, discharge, and all vent openings with tape.
It 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 to the atmos-
phere, the Motorstor vapor will escape and lose its
effectiveness.

5. Units are not to be subjected to excessive vibration
during storage. If stored outdoors, provide coverage
such as a tarpaulin or lean-to.

6. Rotate drive shaft three or four revolutions every two
weeks. .

7. Prior to startup, 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 inspect gear teeth for rust.

Because of the completely enclosed blower design,
location of the installation is generally not a critical mat-
ter. A clean, dry and protected indoor location is to be
preferred. However, an outdoor or wet location will nor-
mally give satisfactory service. Important requirements
are that the correct grade of lubricating oil be provided for
expected temperatures, and that the blower be located so
that routine checking and servicing can be handled conve-
niently after installation. Effect of the lecation on driver
and accessory equipment must also be considered.

Supervision of the installation by a Factory Service
Engineer is not usually required for these blowers.
Workmen with experience in installing light-medium
weight machinery should be able to produce satisfactory

results. Handling of the equipment needs to be ac-
complished with care, and in compliante with safe prac-
tices. Blower mounting must be sclid, without strain or
twist, and air piping must be clean, accurately aligned and
properly connected.

A bare blower without base should be lifted by a rope
sling, with one loop passing under the gearhouse and the
other loop under the cylinder.

When a blower is furnished mounted on a baseplate,
with or without a driver, use of lifting slings passing
under the base flanges is required. Arrange these slings so
that no strains are placed on the blower casing or mount-
ing feet, or on any mounted accessory equipment.

Before starting the installation, remove plugs, covers
or seals from blower inlet and discharge connections and
inspect the interior completely for dirt or foreign material.
If cleaning is required, finish by washing the cylinder,
headplates and impeller thoroughly with a petroleum sol-
vent such asDuPont Triclene D. After this, turn the drive
shaft by hand to make sure that the impellers turn freely
at all points. Anti-rust compound on the drive shaft exten-
sion may also be removed at this time with the same sol-
vent, Then plug the inlet and discharge connections to
keep out dirt until ready to connect the air piping.
Washing cut is not required if the interior is found to be
clean. The corrosion inhibitor used will vaporize and
disappear during operation.

Care, plus consideration of all possible problems, will
pay dividends when arranging the blower mounting: This
is especially true when the blower is a “*bare” unit furnish-
ed without a baseplate. The convenient procedure may be
to mount such a unit directly on a floor or small concrete
pad, but this generally produces least satisfactory results.
It definitely causes the most problems in leveling and
alignment. '

Direct use of structural framing members is also not a
recommended mounting. If unavoidable, the members
must be rigidly reinforced when part of a building, and
spring type mountings should not be used. Noise
transmission can usually be reduced by use of a cork in-
sulating pad 1 to 2 inches {25 to 5¢ mm) thickness. The
pad should be supported by a full steel plate attached to
the structure, with a rigid concrete slab laid on top of the
cork to carry the blower and driver.

For a blower without base, it is recommended that a
well anchored and carefully leveled steel or cast iron
mounting plate be provided at the installation point. The
plate should be % to 1% inches (19 to 32 mm) thick, with
its top surface machined flat, and needs to be large
enough to provide leveling areas at one side and one end
after the blower is mounted. It should have properly sized
studs or tapped holes located to match the blower foot
drilling. As an alternative, smaller plates at each end of
the blower may be used. This is more complicated, usually
makes leveling more difficult, and can produce twist or
strains in the blower. Use of a high quality machinist's
level is important, With the mounting plate in place and
leveled, set the blower on it without bolting and check for
rocking. If it is not solid, determine the total thickness of
shims required under one foot to stop the rocking. Place
half of this under each of the two short feet, and tighten
the mounting studs or screws. Rotate the drive shaft to
make sure the impellers still turn freely. If the blawer is to



L ‘e direct coupled to a driving motor, consider the height
of the motor shaft and the necessity for it to be aligned
- \;ery accuratély with the blower shaft. Best arrangement.
i 5 for the blower to be bolted directly to the mounting
-.‘_;la te while the driver is on shims of at least % inch4{3 mm)

kness. This allows adjustment of motor position in
i—' -2l shaft alignment by varying the shim thickness.

B |

 Satisfactory instaHation can be obtained by setting
L_.he baseplate on a concrete slab that is rigid and free of
vibration, and leveling the top-of the base carefully in two
" “lirections so that it is free of twist. The slab must be pro-
3 ided with suitable anchor bolts. The use of grouting
—under and inside the base, after it has been carefuily lev-
f“ eled by shimming, is recommended.
. When blower and driver_have been factory mounted
L n a common baseplate, the assembly will have been pro-
perly aligned and is to be treated as a unit for leveling pur-
y¢oses. It is possible for a base mounted assembly to
’g hecome twisted during shipment thus disturbing the
d\_riginal alignment. For this reason, make the following
checks after the base has been leveled and bolted down.
{“Disconnect the drive and rotate the blower shaft by hand.
¢ it should turn freely at all points. Loosen the blower foot
“Tiold-down screws and determine whether all feet-are even-
ly in contact with the base. If not, insert shims as required
! f-nd again check for free impeller rotation, Finally, if
i Jower is direct coupled to the driver, check shaft and
coupling alignment carefully and make any necessary cor-
1 r-«‘iections prior to grouting.
: In planning the installation, and before setting the
4+ lower, consider how piping arrangements are dictated by
the blower design and assembly.
47 When a blower is DIRECT COUPLED to its driver,
: Lj : driver RPM must be selected or governed so as not to
exceed the maximum speed rating of the blower. Refer to
LIMITATIONS for allowable speeds for various blower
Wksizes. A flexible type coupling should always be used to
onnect the driver and blower shafts.
For engine drives; couplings with proper stiffness
1 l’“must be selected to avoid resonant torisonal vibrations,

‘Also, safe operating speed must be limited to avoid
--xritical speeds.

Coupling halves must be accurately aligned, and a
]1 aufﬁc:ent. gap between shaft ends provided, so that, side

E |

3trains and end thrust on either shaft are avoided or
“minimized. This will require considerable care in the

- oMounting of the driver. The two shafts must be in as near
! \ berfect alignment in all directions as pessible, and the gap
# | ‘nust be established with the motor armature on its elec-
trical center if end play exists. Coupling halves must be

g ~—fitted to the two shafts such that they can be worked into
]1 »lace by hand. Maximum deviation in offset alignment of
¢ the shafts should not exceed .005" (.13 mm)} total in-
dicator reading, taken on the two coupling hubs. Max-

0 mum deviation from parallel of the inside coupling faces

1 .hould not exceed .001" {.03 mm)} when checked at six

- ,>omt:s around the coupling.

CAUTION
I{ { Couplings as well as sheave bushings must have a
tight slide fit with the blower shaft such that they can be
,_, .talled in place by hand. Any force used to install them
I vill change blower end clearances resulting in blower
_lamage. If an interference fit is desired for the coupling,

the coupling hub should be heated and shrunk on the
shaft. For. engine drives, use “Locktite” between the
coupling hubs. and. the blower/engine shafts and on the
threads of the coupling set screws.

When a blower is BELT DRIVEN, a proper selection of
sheave diameters can uiually be made to adapt any

standard driver speed to the required blovwer speed. This"

flexibility can sometimes lead to operating temperature
problems caused by blower speed being too low, Make
sure the drive speed selected is within the allowable range
for the specific blower size, as specified under LIMITA-
TIONS.

Belted drive arrangements usually employ two or
more V-belts running in grooved sheaves, and a variety of
positions are available for the driver. Installation of the
driveris less critical than for direct coupling, but its shaft
must be level and parallel with the blower shaft. The
driver must also be mounted on an adjustable base to per-
mit installing, adjusting and removing the V-belts. To
position the driver correctly, both sheaves need to be
mounted on their shafts and the nominal shaft center
distance known for the belt lengths to be used.

Install the blower sheave {usually the larger one) so
that its inner hub face is not more than 4 inch (7 mm)
from the bearing end cover. The shaft fit should be such
that the sheave can be worked into place by hand. A tight
or driving fit can damage a bearing, and may cause inter-
nal blower damage by forcing the impeller out of its nor-
mal operating position. A loose:fit or wobbly sheave will
cause vibration, and may result in shaft breakage.

The driver sheave should also be mounted as close to
its bearing as possible, and again should fit the shaft cor-
rectly. Position the driver on its adjustable base so that %4
of the total movement is available in the direction away
from the blower, and mount the assembly so that the face
of the sheave is accurately in line with the blower sheave,
This position minimizes belt wear, and .allows sufficient
adjustment for both installing and tightening the belts.

-After belts are installed, adjust their tension in accor-

dance with the manufacturer's instructions. However, on-
ly enough tension should be applied to prevent slippage
when the blower is operating under load. Excessive
tightening can lead to early bearing failures.

Failure to properly align the blower and drive sheaves
will result in the impeller being forced against one of the
headplates during operation causing serious damage to
the blower.

In the absence of belt manufacturer’s instructions for
tensioning, the following procedures may be used.

1. With the belts loose, pull the slack on all of them to the
bottom side of the drive.

2. Adjust motor position to tighten belt until they appear
to be seating in the sheave grooves.

3. Thump the belts. with your fist. If they feel dead,
tighten them more until they vibrate and feel springy
when struck.

4. Run-in the drive for a short period, after preparing the
blower as instructed in a following paragraph. While
running, adjust until only a very slight bow appears in
the slack side of the belts.

5. Stop the motor and compare the tensions of the in-
dividual belts by pressing down firmly with one hand
on the top surface. It should be possible to deflect each
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belt only to the point where its top surface is even with
the bottoms of the other undeflected belts.

6. A new set of belts should be first tensioned about ¥
greater than normal to allow for stretch and wear-in.
Before putting the drive into normal operation, in-
crease the tension as obtained above by a small
amount, Recheck after each 8 hour operating period
during the first 50 hours, and adjust as necessary.

Before operating the drive under power to check in-
itial belt tension, first remove covers from the blower con-
nections. Make sure the interior is still clean, then rotate
the shaft by hand. Place a screen over the inlet connection
to prevent anything being sucked into the blower while it
is operating, and avoid standing in line with the discharge
opening. Put oil in the gearhouse per instructions under
LUBRICATION.

Before connecting piping, remove any remaining anti-
rust compound from blower connections. Piping must be
clean and should be sized so that the air velocity will not
exceed 75 feet per second (23 m per second). Pipe used
should be no smaller than blower connections. In addition,
make sure it is free of dirt, scale, cuttings, weld beads, or
foreign materials of any kind.

To further guard against damage to the blower,
especially when an inlet. filter is not used, install a
substantial screen of 16 mesh backed with hardware cloth
at or near the inlet connections. Make provisions to clean
this screen of collected debris after a few hours operation.
It should be removed when its usefulness has ended, as
the wire will eventually deteriorate and small pieces going
into the blower may cause serious damage.

Pipe threads or flanges must meet the blower connec-
‘tions accurately and squarely. Do not attempt to correct
misalignment by springing or cramping the pipe. In most
cases this will distort the blower casing and cause im-
peller rubbing. In severe cases it can prevent operation or
result in a broken drive shaft. For similar reasons, piping
should be supported near the blower-to eliminate dead
weight strains. Also, installation of flexible connectors or
expansion joints is recommended.

Figure 4 represents in diagram form a blower installa-
tion with all accessory items that might be required under
various operating conditions. Inlet piping should be com-
pletely free of valves or restrictions. When a shut-off
valve (not shown) cannot be avoided, make sure a full size
vacuum relief is installed near the blower inlet. This will
protect against blower overload caused by accidental clos-
ing.

Need for an inlet silencer will depend on blower speed
and pressure, as well as sound-level requirements in the
general surroundings. An inlet filter is normally recom-
mended, especially in dusty or sandy locations, for blower
protection. A discharge silencer is also normally sug-
gested. Specific recommendations on silencing can be ob-
tained from the nearest Distributor. Silencers should be
mounted as close to blower as possible.

Discharge piping requires a pressure relief valve, and
should include a manual unloading valve to permit star-
ting the blower under noload conditions. Reliable
pressure/vacuum gauges and good thermometers at both
inlet and discharge are recommended to allow making the
important checks on blower operating conditions. If the
demand is constant, but somewhat lower than the blower

output, excess may be blown off through the manual
unloading valve. :

In multiple blower installations when two or more
units discharge into a common header, use of check valves
is recommended. These should be of a direct acting or free
swinging type, with one valve located in each blower
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Figure 4 — Installation with Accessories

discharge line. Properly installed, they will protect
against damage from reverse rotation caused by air back-
flow through an idle blower.

After piping is completed, and before applying power,
rotate the drive shaft by hand again. If it does not move
with uniform freedom, look for uneven mounting, piping
strain, excessive belt tension or coupling misalignment.
Do not operate the blower more than briefly at this time
because of possible inadequate oil supply in the
gearhouse. Read LUBRICATION section.

LUBRICATION

A simple but very effective lubrication system is
employed on UNIVERSAL RAI® blowers. At the drive
shaft end the bearings are grease Iubricated using hydraulic
pressure relief fittings. These relief fittings vent any excess
grease, preventing pressure build-up on the seals. A
restriction plug and metering orifice prevent loss of lubri-
cant from initial surges in lubricant pressure but permit
venting excess lubricant under steadily rising pressures.

The blind end bearings and timing gears are enclosed
by a gearhouse located opposite the drive end of the
blower. In a side outlet blower, the lower timing gear func-
tions as an oil slinger, carrying lubricant to the upper tim-
ing gear and providing splash lubrication for the bearings.
Pressure within the gearbox is vented through the
breather vent plug (25).

The above description also applies in general to the
tap or bottom outlet style blower, the principal difference
being that both gears dip into the oil sump.

Before starting blower, be sure ¢il has been put in
gearhouse, as ALL OIL WAS DRAINED FOLLOWING
SHOP TESTS. For recommended lubricating oil see Table
2. Use a good grade industrial type rust, oxidation, and
foam inhibited, non-detergent oil such as Mobil DTE BB,
Texaco R&O 220, Amoco 220 or equal.



— Table 2 — Recommended Qil Grades
lt_y Ambient - Viscosity Range Approx.
Temperature ° F. SSU at 100° F. ISO No.
1 (°C) {38°C)

"1 Above 90° (32°) 1000 - 1200 320

32° to 90° {0° to 329) 700 - 1000 220.

0°to 32°(—-18° to 09) 500 - 700 150

Below 0° (—189) 300 - 500 100

To fill the gearbox, remove the breather plug and the
r— oil overflow plug (Fig. 3). Fill the reservoir up to the
; _overflow hole. Place the breather and the overflow plug
. back into their respective holes,

- Table 3 — Oil Sump Capacities

d
i

Frame Capacity, Fl. Oz. (Liters)

Size Vertical Horizontal

& T 22 3.41(.1) 6.1(.18)

2 ' 24 341 .1) 6.1(.18)

=T 32 8.5 (.25) 16.0 ( .47)

33 8.5 (.25) 16.0 { .47)

i—‘ 36 8.5 (.25) 16.0 ( .47)
]i ‘ 42 12.7 (.37) 22.8{ .67) .. |

L 45 12.7 (.37) 22.81( .67

47 12.7 (.3T) 22.8( .67)

= 53 16.0 (.4T) 27.6( .82)

]‘? ' 56 16.0 (.47) 27.6 { .82)

A 59 16.0 {.47) 2761 .82)

65 28.3 (.84) 52.1 (1.54)

e 68 28.3 (.84) 52.1 (1.54)

]l ' 615 28.3 (.84) 52.1 (1.54)

M 76 32.3 (.96} 59.5 {1.76)

- 711 32.3 (.96) 59.5 11.76)

718 32.3 {.96) 59.5 (1.76)

F ot
IL Proper lubrication is usually the most important single
consideration in obtaining maximum service life and the
; - most satisfactory operation from the unit. Unless operating
]l conditions are quite severe, a weekly check of gearhouse
I oil level and necessary addition of lubricant should be suf-
ficient. However, oil should be changed after initial 100
- hours of operation. Thereafter, a complete oil change nor-
]- mally is made after 1000 operating hours, or less, depend-
- ing on the type of ¢il and oil operating temperature.
Shaft bearings at the drive end of the blower are grease
} lubricated and each bearing housing is equipped with
J ,pressure type grease fittings and pressure type relief fit-
"~ tings. When servicing drive end bearings, use a NLGI #2
o . premium grade, petroleum base grease with high
}')’ temperature (300° service temperature) and moisture
' ( ;resistance and good mechanical stability. Using a pressure
" gun, force new lubricant into each drive end bearing hous-
~— ing until traces of clean grease comes out of the relief fitting.
E After a long shutdown, it is recommended that the grease
i irelief fittings be removed, the old grease flushed out with
kerosene or #10 lubricating oil, drained thoroughly, and
bearmgs refilled with new grease. Be sure grease relief fit-
~t1ngs are reinstalled. Grease should be added using hand
~ aperated grease gun to the drive end bearings at varying
~ me intervals depending on duty cycle and RPM. Table 4
I has been prepared as.a general greasing schedule guide
_ based on average operating conditions. More frequent in-
" tervals may be necessary depending on the grease operating
EF'— temperature and under unusual circumstances.
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Table 4 — Suggested Bearing
Lubrication Intervals

Speed ~ Operating Hours Per Day
in 8 | 1. | 24
RPM 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

OPERATION

Before operating a blower under power for the first
time, check the unit and the installation thoroughly to
reduce the likelihood of avoidable troubles. Use the follow-
ing procedure list as a guide, but consider any other
special conditions in the installation.

1. Be certain that no bolts, tools, rags or dirt have been
left in the blower air chamber.

2. Be certain that inlet piping is free of debris. If an out-
door intake without filter is used, be sure the opening
is located so it cannot pick up dirt and is protected by a
strong screen or grille. Use of the temporary protective
screen at the blower as described under INSTALLA-
TION is strongly recommended.

3. Recheck blower leveling, drive alignment and
tightness of all mounting bolts if installation is not re-
cent. If belt drive is used, adjust belt tension correctly.

4. Turn drive shaft by hand to make sure impellers still
rotate without bumping or rubbing at any point.

5. Make sure oil leve] in blower gearbox is correct.

6. Check lubrication of driver. If it is an electric motor, be
sure that power is available and that electrical overload
devices are installed and workable.

7. Open the manual unloading valve in the discharge air
line. If a valve is in the inlet piping. be sure it is open.

8. Bump blower a few revolutions with driver to check
that direction of rotation is correct, and that both units
coast freely to a stop.

After the preceding points are cleared, blower is ready
for trial operation under “‘no-load” conditions as set up
under Item 7. The following procedure is suggested to
cover this initial operating test period.

a. Start blower, let it accelerate to full 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, and vibrations of 5 mils or greater.

¢. Operate blower for about 10 minutes unloaded. Check
oil levels. Feel cylinder and headplate surfaces for
development of spots too hot to touch, indicating im-
peller rubs. Be aware of any noticeable increase in
vibration.

Assuming that all trials have been satisfactory, or

., that necessary corrections havé been made, the blower

“ should now have a final check run of at least one hour

under normal operating conditions. After blower is re-

~y
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started, gradually close the discharge unloading valve to
apply working pressure. At this point it is recommended
that a good pressure gauge or manometer be connected in-
to the discharge line if not already provided, and that
thermomefers be in both inlet and discharge lines.
Readings from these instruments will show whether
pressure or temperature ratings of the blower are being
exceeded.

During the final run, check operating conditions fre-
quently and observe the oil levels at reasonable intervals.
If excessive noise or lacal heating develops, shut down im-
mediately and determine the cause. If either pressure rise
or temperature rise across the blower exceeds the limit
specified in this manual shut down and investigate condi-
tions in the piping system or in the process to which air is
being supplied. Refer to the TROUBLE SHOOTING
CHECKLIST for suggestions on various problems that
may appear.

‘The blower should now be ready for continuous duty
operation at full speed. During the first few days make
periodic checks to determine whether all conditions re-
main steady, or at least acceptable. This may be par-
ticularly important if the blower is supplying air to a pro-
cess system where conditions can vary. At the first oppor-
tunity, stop the blower and clear the temporary inlet pro-
tective screen. If no appreciable amount of debris has col-
lected, the screen may be removed. See comments under
INSTALLATION. At this same time, verify leveling,
coupling alignment or belt tension, and mounting bolt
tightness.

Should operating experience prove that blower
capacity is a little too high for the actual air requirements,
a small excess may be blown off continucusly through the
manual unloading vent valve. Never rely on the pressure
relief valve as an automatic vent. Such use may cause the
discharge pressure to become excessive and can also

TROUBLE SHOOTING CHECKLIST

TROUBLE | ITEM

POSSIBLE CAUSE

| " REMEDY

Bearings, or Gears

No Air Flow 1 - Speed too low Check by tachometer and compare with speed
shown on Roots Order Acknowledgement.

2 Wrong rotation Compare actual rotation with Flgure 2,

N Change driver if wrong.
3 Obstruction in piping Check piping, screen, valves, silencer;to q'éusi:re
an open flow path.
Low capacity 4 Speed too low See item 1. If belt drive, check for slippage and
' readjust tension.

5 Excessive pressure Check inlet vacuum and discharge pressure,
and compare these figures with specified
operating conditions on Order.

] Obstruction in piping See item 3.

7 Excessive slip Check inside of casing for worn or eroded sur-
faces causing excessive clearances.

Excessive Power 8 Speed too high Check speed and compare with Roots Order
Acknowledgement.
9 Pressure too high See item 5.
10 Impellers rubbing Inspect outside of cylinder and headplates for
high temperatures areas, then check for im-
peller contacts at these points. Correct blower
mounting, drive alignment.
Overheating of 11 Inadequate lubrication Restore correct oil levels in gearbox and

lubricate.

12 Excessive lubrication Check gear oil level. If incorrect, drain and refill
with clean oil of recommended grade.
13 Excessive pressure rise See item 5.
14 Coupling misalignment Check carefully. Realign if questionable.
15 Excessive belt tenston Readjust for correct tension.
16 Speed too low Speeds lower than the minimum recommended
will overheat the entire blower.
Vibration 17 Misalignment See item 14.
18 Impellers rubbing See item 10.
19 Worn bearings/gears Check gear backlash and condition of bearings.
20 Unbalanced or rubbing Scale or process material may build up on cas-
impellers ing and impellers, or inside impellers. Remove
build-up to retore original clearances and im-
peller balance.
21 Driver or blower loose Tighten mounting bolts securely.
22 . Piping resonances Determine whether standing wave pressure

pulsations are present in the piping. Refer to
Distributors.
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result in failure of the valve itself. If blower capacity ap:
pears to be too low, refer to the TROUBLE SHOOTING
CHECKLIST first. If no help is found theré it may be
possible to increase the blower speed. Before attempting
this change, contact the nearest Distributor for recom-
mendations. Be prepared to furnish data on actual air re-
quirements. and operating. pressure/temperature condi-
tions,

SAFETY PRECAUTIONS |

For equipment covered specifically or indirectly in
this instruction book, it is important that all personnel
observe safety precautions to minimize the chances of in-
jury. Among many considerations, the following should
particularly be noted:

B Blower casing and associated piping or accessories
may become hot enough to cause major skin burns on
contact,

Internal and external rotating parts of the blower and
driving equipment can produce serious physical in-
juries. Do not reach into any opening in the blower
while it is operating, or while subject to accidental
starting. Cover external moving parts with adequate
guards,

Disconnect power before doing any work and avoid by-
passing or rendering inoperative any safety or protec-
tive devices.

If blower is operated with piping disconnected, place a
strong coarse screen over the inlet and avoid standing
in the discharge air stream.

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 relief valves.

Avoid extended exposure in close proximity to
machinery which exceeds safe noise levels.

Use proper care and good procedures in handling, lift-
ing, installing, -operating and maintaining the equip-
ment.

Casing pressure must not exceed 25 PSI (172 kPa)
gauge. Do not pressurize vented cavities from an ex-
ternal source, nor restrict the vents.

Do not use air blowers on explosive or hazardous
gases.

associated with operation of this equipment. All per-
sonnel working in or passing through the area should
be warned by signs and trained to exércise adequate
general safety precautions.

Other potential hazards to safety may also be.
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| MAINTENANCE & REPLACEMENTS |

A good program of inspection and maintenance ser-
vicing, followed consistently, is the most reliable method
of minimizing repairs to a blower. A siniple record of ser-
vices and dates will help keep this work on a regular
'schedule. Basic service needs are lubrication, checking for
hot spots or-increase in vibration and noise and the record-
ing 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 checked frequent-
ly during the first month of full-time operation. Attention
thereafter may be less frequent, depending on what the
early checks have shown. Lubrication is normally the
most important consideration. Unless operating condi-
tions are unusually severe, a. weekly check of oil levels in
the gearbox, with addition of il as required, should be
sufficient. Complete oil changes should be made,at inter-
vals of 1000 operating hours, or more frequently if oil con-
dition becomes poor.

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 it
from eausing vibration. In a belted drive system, check
belt tension periodically and inspect for frayed or cracked
belts. Refer to tensioning instructions under INSTALLA-
TION.

In a new and properly installed blower there are no
moving contacts between the two impellers, or between
the impeller and cylinder or headplates. Wear is then con-
fined to the bearing which support and locate the shafts,
the shaft seals, and the timing gears. All are lubricated,
and wear should be nominal if clean oil of the correct
grade is always supplied. Seals are subject to deteriora:
tion as well as wear, and may require replacement at vary-
ing periods.

Shaft bearings have been selected to have optimum
life under average conditions with proper lubrication.
They are critical in the service life of the blower, Gradual
bearing wear may allow a shaft position to change slight-
ly, until rubbing develops between impeller and cylinder
headplate. This will cause spot heating, which can be
detected by feeling these surfaces. Sudden bearing failure
is usually more serious. Since the shaft and impeller are no
longer supported and properly located, extensive general
damage to the blower casing and gears is likely to occur.

Shaft seals should be considered expendible items, to
be replaced whenever drainage from the headplate vent
cavity becomes excessive. or when the blower is
disassembled for any reason. Sealing effectiveness can
vary considerably from seal to seal and is also affected by
shaft smoothness under the seal lip. Because of these nor-
mal variables, minor seal leakage should not be considered
an indicator for seal replacement.

Timing gear wear, when correct lubrication is main-
tained should be negligible over a period of years, Gear
teeth are cut to provide the correct amount of backlash,
and gears correctly mounted on the shafts will accom-
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modaté a normal amount of tooth wear without permit-
ting contact between lobes of the two impellers.
However, a high oil level will cause churning and ex-
cessive heating, indicated by an wunusually high
temperature at the bottom of the gear housing. Conse
quent heating of the gears will resilt in loss of tooth-
clearance or backlash, and rapid wear of the gear teeth
usually will develop. Continuation of this tooth wear will
eventually produce impeller contacts (knocking), and from
this point serious damage will be unavoidable if blower
operation is continued. A similar situation can be pro-
duced suddenly by gear tooth fracture, which is usually

brought on by sustained overloading or momentary shock'

loads. .

Operating problems may also. develop from causes:

other thar internal parts failure. Operating clearances
within a blower are only a few thousandths of an inch
{hundredths of a mm). This makes it possible for impeller

interferences or casing rubs to result from shifts in the

blower mounting or from changes in piping support.
Foreign materials sucked into the blower will also cause
trouble, which can only be cured by disconnecting the pip-
ing and thoroughly cleaning the blower interior.

If this type of trouble is experienced, and the blower
is found to be clean, try removing mounting strains.
Loosen blower mounting bolts and reset the leveling and
drive alignment. Then tighten mounting again, and make
sure that all piping meets blower connections accurately
and squarely before reconnecting it.

A wide range of causes. for operating troubles are
covered in the TROUBLE SHOOTING CHECKLIST.
The remedies suggested there in some cases need to be
performed by qualified mechanics with a good
background of general experience, using procedures
detailed in this manual. Major repairs generally are to be
considered beyond the scope of maintenance, and should
be referred to the nearest Distributor listed on the last
page.

Warranty failures should not be repaired at all, unless
specific approval has been obtained through a Distributor
or a factory before starting work. Unauthorized
disassembly within the warranty period may void the
warranty. - .

When a blower is taken out of service it may require
internal protection against rusting or corrosion. The need
for such protection must be a matter of judgment based
on existing conditions as well as length of downtime,
Under favorable conditions, protection will prebably not
be needed. if shut-down is not longer than a month. Under
atmospheric conditions producing rapid corrosion, the
blower should be protected immediately. If blower is to be
shut down for an extended period of time, see suggestions
for corrosion protection under installation.

It is recommernided that major repairs, if needed. be
performed at a Dresser authorized service facility.
However, it is recognized that this may not always be
practical, especially when a spare blowér is not available.
If a blower is out of the warranty period, mechanical ad-
justments and parts replacement may be undertaken

locally at the owner’s option and risk. It is recommended

that Factory 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

11

Itern Numbers and their word descriptions from Figures 5
& 6.. Also specify quantities wanted and the blower size
and serial number from the nameplate.

Repairs or adjustments are best performed by person-
nel with good mechanical experience and. the ability to
follow the instructionsin this manual. Some operations in-
volve extra care and patience, and a ‘degree of precision
work. This is especially true in timing impellers and in
handling bearings. Experience indicates that a high
percentage of bearing failure is caused by dirt contamina-
tion 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 outlines of repair procedures, numbers
shown in brackets{ } correspond to the [tern Numbers used
in assembly drawing, Figures 11 & 13. It is recommended
that the procedure 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 criginal locations-or relative positions.

A — Replacing Timing Gears

1. Drain all oil from the gearhouse by removing drain
plug (21) in the bottom. Remove gearhouse by tak-
ing out all cap screws (23) in its flange. It may be
necessary to bump the sides with a wood block 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 returned to their original relative posi-
tions.

FEELER
AL ADE

Figure 8 — Impeller Timing Viewed Frorﬁ Gear End

3. GEAR REMOQVAL: For this operation, the im-
pellers should be wedged as shown in Figure 5.
Back off gear clamping nuts (17) about %". Use a
puller of the type shown in Figure 10. Position it
around the gear per Figure 9. As the puller set
screw is torqued, the puller will have a tenidency to
turn-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 gear
is unseated, remove the puller. Remove gear nuts
{17) and the gear. Repeat same procedure for the
other gear. NOTE: Do not remove. gear nuts (17)
completely before the gears are unseated from the
taper fits or damage/injury may result.



1 4. GEAR INSTALLATION: Place impellers in cor-
rect position as previously marked. Be sure shafts

o and gear bores are clean and free of scratches. Clean
, the shaft tapered fits. Place hardwood wedges as
. shown in Figure 5. Install drive gear (4) and gear

nut (17) so match mark at tooth is at the line of

I3 engagement. Tighten the drive gear nut to the
| torque given in Table 5. Blower assembly must be
- fastened down for torquing operation.
- TABLE 5 — GEAR NUT TORQUE
ol Gear Size Torque
! : (in.) _ Ib.-ft. (kg-m)
2.5 60 ( 8.3)
F- 3.5 110 {15.2)
P 4.0 180 {26.3).
I 5.0 : 250 (34.6)
6.0 400 (55.3)
I: 7.0 550 {76.1}

- 5. Installing driven gear (4} - Insert a long, metal feeler
% gauge between the impellers' lobes at the fronts or
§ backs as shown in Figure 5. Feeler gauge thickness
to be a middle value from Table 6 for fronts and
backs. Align the gear so the tooth match marks
agree with the drive gear, then install nut {17).
- Tighten lightly with a small wrench, then check
front and back clearances against Table 6 for each
45° position. Both fronts and backs should be about
the same and 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 géar nut to the torque
. specified in Table 5. Remove wedges and rotate the
drive shaft by hand to make sure there are no gear
tight spots or impeller contacts.

;o Caution! Keep fingers away from impellers and

gears.

6. Check the end clearances between irinpellers and
headplates. Adjust clearances per B-15 below.

[ o—

— 7. When clearances are correct, clean and re-install the
JF gearhouse. Check condition of flange gasket (7) and

- replace if questionable. Fill gearhouse to correct

level with proper grade of oil.

B — Replacing Shaft Bearings,
I,ﬁ," and Impellers

4 .
L. Remove coupling or sheave from the drive shaft. Drain
and remove gearhouse, and pull the timing gears. If gears
~are to be re-used, mark them so they may be returned to
! the same shafts.

- 1. Break corners and deburr the keyway. Remove
I bearing end cover at the drive end. Remove bearing
clamp plates (34).
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2. Make single and double identifying punch marks on

the mating edges of headplate and cylinder flanges
at the two ends of the blower. '

. 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 holes, and turning them in evenly, the
headplate will be separated from the cylinder. As
the headplate comes off the shafts it will bring bear-
ings with it. 24" and 34" gear diameter units do
not have tapped holes for jack screws in the drive
end headplates. Remove dowel pins and all
capscrews holding headplate to cylinder and foot on
the drive end. Support unit under gear end cylinder
flange with the shafts vertical. Using soft metal
block against gear end shafts, push them out of
gear end headplate.

. For 212" and 3%’ géar 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", 6” & 7” gear diameter units, from the gear
end , using a wood or soft metal block against the ends
of the shafts, drive them out of the headplate. If they
are to be reused, protect them from damage in this
operation.

- If blower interior surfaces need cleaning, it may be

advisable to separate the gear end headplate from
the cylinder. Use the same general procedure as
employed at the drive end.

. Working from the back {flat} face of each headplate,

push or tap out 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 remeval and must be replaced.

. 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 bar with
recessed end that will bear on the outer metal edge
of seal enclosure, Seal lip should point toward the
driving tool. Seals to be flush with outboard bore
face. Apply a light coat of oil or grease to the seal
lips. In a similar fashion, install lip seals into the
drive end headplate.

. Place cylinder on a flat surface. Assemble gear end

headplate to cylinder after checking flange punch
marks. Drive in the two locating dowel pins before
tightening flange screws. Also install gear end foot
using the same longer cap screws (32) and washers
{41). fon 6” & 7" UNIVERSAL RAI® install hoth
gear and feet.}

. Place the assembly horizontally on steel blocks

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



10.

11.

12,

13.

14,

15.

location as in original assembly, Before starting the
shafts through the headplate holes, make sure shaft
ends have no sharp or rough edges to damage seal
lips. Position impellers at 90° to each other in the
cylinder, using lobe-and-waist match marks if
original impellers are being re-installed. Install
drive end headplate and feet in same manner as
gear end. i

It is recommended that new bearings be used for
rebuild. Apply thin film of machine oil on the shaft
bearing fit, bearing 1.D., and headplate bearing
bore. Install drive end bearings into headplate. Use
a tube with flanged end that will contact both bear-
ing faces simultaneously. Refer to Fig. 11 for proper
bearing depths.

NOTE: Cylindrical drive bearing should be install-
ed with inner race large shoulder facing outboard.

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

Oil the gear end bearing fits as described previously.
Install 2%4-5"" UNIVERSAL RAI® gear end bear
ings flush with the headplate bearing shoulders using
proper drivers. On 6" & 7" UNIVERSAL RaAl®,
install thrust washer (29) in bearing bores then install
gear end bearings so that they protrude !," (1.6mm)
above headplate surface.

Install bearing clamp plates (34). .On 6" & 77
UNIVERSAL RAI®, impeller end clearances are
also to be set during this.step, Install clamp plates
(34} with capscrews (31) making sure that the gap
between the clamp plates and the headplate is even
all around, at the same time, set end clearances per
Table 5.

Install gears and time impellers as in (A).

For setting end clearances on 2%-5" gear diameter
units, special tools, thrust adjuster fork Fig. 7 and
thrust adjuster saddle Figure 8 are required. Refer
to Fig. 6 for installation of tools. The flat side of the
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 &), 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
¢learance, tap on the end of the gear end shaft with

a-soft metal mallet, On units, UNIVERSAL RAIS,
set end clearances for 6’ & 7"’ by turning capscrews
{31) evenly in or out. '

16: Instzll drive end cover (5) after packing bearing
cavities with suitable grease. Replace drive shaft
seal. Lip must point toward (33) the bearing. Exer-
cise care not to damage the lip as it passes over
shaft keyway

17. Install 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 un-

- til il flows out through oil level hole. Grease drive
and bearings. {See Lubrication.)

i8. Reinstaﬂ-coupﬁné or belt sheave making sure that
they have a slight slide fit with the shaft and could
be installed by hand.

Where repairs involve parts replacement, it is recom-
mended that Factory Parts be used to insure fit and
suitability. Delay in making such repairs can be reduced
by having spare parts on hand.

When ordering parts, please furmsh all mformatlon
from the blower nameplate.

Repairs or adjustments to blowers should be performed
by personnel with a good back ground of general mechanical
experience and the ability to follow the detailed instructions
in this manual. No special tools are required. Some opera-
tions involve extra care and a degree of precision work. This
is especially true in timing impellers, and in handling bear-
ings. Experience indicates that a high percentage of bear-
ing failures is caused by dirt contamination before or dur-
ing assembly. Therefore, clean the work area before start-
ing disassembly, and protect new or reuseable parts dur-
ing progress of the work. (See page 23 for Repair Kit
Information.)

INTERNAL CLEARANCES

References to operating clearances in this manual in-
clude only one mention of the specific amount of clearance
to bé used or expected. For units in good condition this in-
formation is not essential in field-servicé work. Situations
may arise, however, when it is desirable to compare existing
clearances with the correct Engineering values or to re-
establish clearances.

Listed in Table 6 are the ranges of impeller clearances
used in factory assembly of normal UNIVERSAL RAI®
blowers, It should be kept in mind that clearances may
change shghtly in service, but should never be less than
the minimum values listed. Only well qualified personnel
should attempt to measure clearances for direct comparison
with this data.
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Table 6 — Normal Clearances for UNIVERSAL RAI® Blowers — Inches (MM)

IMPELLER ENDS CYLINDER IMPELLER
SIZE DRIVE END | GEAR END INLET & FRONTS
TOTAL MINIMUM | MINIMUM | DISCHARGE CENTER BACKS
22 |.006/.100 (.15-25)| .003 (08) | .003 (08) | .0041.005(.1-13) |.002/.003 (.05-08)| .007/.01 (.18-.25)
24 |.006.100 (15-25)| .003 (08) | .008 (08) | .004.005 (.1~13) |.002/.003 (05-.08) | .007/.01 (.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) | .004/.006 (.10-15) |.002/.003 (05-08)| .01/.012 {.25-.30)
36 |.006/.011 (.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/.012 (.23-30)
45 |.008/.013 (.20-.33) 004 (.10} .004 {10) .005/.007 (.13-.18) |.003/.004 {.08-.10) | .012/.015 { .3-.38)
47 | .008/013 (20-33)| .004 (10) | .004 (10) | .005/.007 {13-18) |.003/.004 (.08-.10) | 012/.015 { .3-.38)
53 |.008/.011 (.20-.28) 004 {.10) 004 (.10) .005/.008 (.13-.20) |.003/.004 {.08-.10) .011/.0153 (,28-,33)
56 |.008/.013 (.20-.33) 004 {.10) 004 {.10) .005/.008 {.13-.20) |.003/.004 {.08-.10) | .015/.017 (.38-.43)
59 |.008.013 (.20-33) | .004 (10) | .004 (10) | .005/.008 (.13-20) |.003.004 (.08-.10) | .015/.017 (.38-43)
65 |.012.016 (.30-40) | .008 (200 | .004 (10) | .006/.008 (.15-2) |.006/.008 (.15-20) | .010/.014 (.25-36)
68 |.014/.018 (.36-46) | .010(25) | .004 (10) | .006/.008 (.15-2) |.006/.008 (.15-20) | .010/.014 (.25-.36)
615 |.014/.018 (.36-.46) .010 (.25} .004 {.10) .006/.008 (.15-.2) .006/.008 (.15-.20} | .010/.014 (.25-.36}
76 }.012/.016 (.30-.40) .008 (.13) 004 (.10) .006/.008 (.15-.2) .006/.008 (.15-.20) | .013/.015 (.33-.38)
711 [.014/.018 (.36-.46) 010 (.25) .004 (.10) .006/.008 {.15-.2) .006/.008 (.15-.20) | .013/.015 {.33-.38)
718 |.014/.018 (.36-.46) .010 {.25) 004 (.10) J006/.008 (.15-.2) .006/.008 (.15-.20) | .013/.015 (.33-.38)

THRUST ADJUSTER FORK—_,l

b

7/

THRUST CONTROL
2-%"-5" Universal® RAI

/ BEARING

|~ ——[—— THRUST ADJUSTER SADDLE

A

27

\CLAMP PLATE

GAP (.037-.05")

// NYLOK CAPSCREW
J

K-24392

Figure 6 — Thrust Setting, 2¥2"-5" UNIVERSAL RAI®
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MATERIAL ~ STEEL

1) J

TO BE SURFACE { 't

e

HARDENED TO 1 _ . 1
A DEPTH OF ' _F—Ly—= _ . I
01" T0 50R, F ] z
MIN. T |
1
T L
= _— Ly— —
PART Ne[BLW. S1ZE[ Ly [L, [ Ly [L, [Wy [W, [Wo [WalTy [T, [Ta [ NOTES
812-973-001 | oMo ¥ | ¥4 |6V | e | 1781 Vie | 74 | Ve | T2 | Va2l Vap
812-973-002| 3Vza 2 | 7 | Ve [ Y2 1% | Fe | e | T2 Yz | Vi
B12-973-003| 4" 2 17 Iy 113 (1| 3 [ Ve [ Va | 'az | Ve
812-973-004| 5° 2 JaVa | 8 [ Tra | 2 1l [ U | Va | Va2l Wie
!
| |
Figure 7 — Thrust Adjuster Fork 812-973
- X45% CHAMFER
r 11 GAUGE WIRE BRAZED
T2 — ,
I 20 -/ TO STEEL RING

L =l

MATERIAL ~ STEEL , SURFACE HARDENED TO
THE DEPTH OF .01" MIN. TO

2

R, 50 Rc MIN.
PART N [BLW. 5]ZE W | T, | T, | Ty | H L NOTES
812.-974-00 |2 Vs e [ Vs (Mg | Ya | e | 3
812-974-002 | 3 V2 "% | Thel Yo | Bhe | 26| 3V
812-974-003| 4" 1ot Va [ Vg | T | 74 | 4
Bi2-974-004| B 1 al o [ Va | Ve[ V2 | B

Figure 8 — Thrust Adjuster Saddle 812-974
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K-24391

Figure 9 — Gear Removal

/—PII’E SIZE - |

-
T \\ | B
| J L M\
1T o O I R
I R i
M J r /l/l B
J - 2
I == ===l
1/4=3 =
]'r_l E—— ke F —C | n_:
.

|

],J 44 - CONTINUOUS WELD

1/16" x 45 CHAMFER
THREAD SIZE - H

TYPICAL WELD DETAILS

j
|

§ -5
BEAR. DIA.

~—1/4"
~——1/2" NUT [2-1/2 - 3-1/2 SIZE]

3/47 RUT (4 -
MAT'L.-STEEL, BREAK SHARP CORNERS

THIS AREA
FREE
OF WELD

2-1/2°

-3-1/2"

GEAR DIA.

9 SIZE)

o
I | “‘-;::'EE“ PART NO. B lc |0 | E|F |6 [ | |

:L*; 2-1/2 [ 812-977-001 | sve 2 1-1716| 2 174 2 §/16 [rr16-14] 3" SCH. - 40f 1-3/8
]'r'ﬁ_lé 3-1/2 | 812-977-002 | 7716 | 2-1i2 | 1-17a | 2-1s2 si16 2-3/8 | ar4 | 1/2-13 |4* sch. - 40] 1-7/8

i-E 4 812-977-003 | 17732 |2-13s16| 1-3s4 |2-13r16| a8 | 2-1s2 | asa |sse-11]5" scH. - 40] 2-18
w - 5 812-977-004 578 a-3ase 2 3-3/8 | 7/18 ' 3 1 3/4-10| 6" SCH. - 40 |2-11/18
]

- 812.977-

—

'Figure 10 — Gear Pullers for UNIVERSAL R6AI® with Tapered Gear Bores
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SEE_NOTE
“F-

SEE NOTE "aA™

['{'EthNDRILL

(9

NOTES:

A- ¢25{.150) DRILL 174 DF 4 INSTALL ITEM +20 [SCREWS}

1N ASSEMBLY

B- SEE _OPERATING MANUAL 1RB-103 FOR

LUBRICATION [NSTRUCTION

C- 2-122, 3-172, & 4™ REQ'D S0C. HD, ON G.E. ONLY

E- REQ'D ON 22 & 42 ONLY
F- NUT TO BE TOROU%D L=}

2-1/2---60 1.B.F

3-1/2---110 LB.FT.
Beccoonn 190 LB.FT,
Se------ 250 LB.FT.

O™
.

/.]
lSEg'EISOTE

ITEM PART NAME ITEM PART NAME ITEM _PART NAME ITEM PART NAME

1 | Headplate Gear End 12 | Impeller & Shaft-Drive 21 | Plug, Pipe 35 | Foot

2 | Headplate Drive End 13 | Impeller & Shaft-Driven 23 | Screw, Hex 37| Fitting, Grease

3 | Gearbox 14 | Bearing G.E.,-Dilven 25 | Breather 38 | Fitting, Relief

4 | Gears 15 | Bearing D.E.-Drive 26 | Screw, Hex 7 | Gasket

5 | Cover-Blind 16_| Pin, Dowel _ ' 27 | seal, Lip 39 | washer Flat

8 | Nameplate-Serlal Number| 17 | Gear Nut 31 | Screw, Hex 40 | Screw Socket

9 | Nameplate-Lub 18 | Plug Tin 32 | Screw, Hex 41 { Washer

19 | Key 33 | Seal tip-Drive 42 | Screw Hex
11 | Cylinder 20 | Screw, Self Tap 34 | Clamp Plate 864-720-023

Figure 11 — Assembly of UNIVERSAL RAI® Blowers, 2%2"-5" Gear Diame

ter
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Figure 12 — Dimensional Assembly of UNIVERSAL RAI® Blower (2V2"-5")
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RN

VIEW X"

NOTES
*25(.150) DRILL 174 0P 4 INSTALL

1TEM 20 (SCREWS) IN ASSEMBLY

SEE OPERATING MANUAL IRB=-103
FOR LUBRICATION INSTRUCTION

INSTALL BEARINGS AS SHOWN BEFORE

SETTING END CLEARANCE

NUT TO BE TOAOQUED YO
57---400 LB, FT,
7T---550 0B, FT,

(35)36) 16) )2

sk

864-752-023

Figure 13 — Assembly of UNIVERSAL RAI® Blowers, 6’ and 7" Gear Diameter

PARTS LIST FOR 6”-7"" UNIVERSAL RAI®

ITEM PART NAME iTEM PART NAME ITEM PART NAME ITEM PART NAME

1 Headplate - G.E. 13 Imp & Shaft - Drvn 25 Plug - Vent 36 Foot - Lt. Hand
2 Headplate - D.E. 14 Bearing, Ball 26 Screw, Cap - Hex 37 Fitting, Grease
3 Gearbox 15 Bearing, Roller 27 Seal, Lip 38 F'Iu‘ig'; - Vent
4 Gear Assembly 16 Pin, Dowel 29 Washer - Wavy Spr. 39 Washer - Oblong:
5 Plug - Opening 17 Nut, Stop - Hex 30 Washer 40 Pipe - Tbe. (Close}
7 Gasket, Gearbox 18 Plug - Opening 31 Screw, Cap Hex 41 Coupling - Pipe
8 Nameplate - SiIN 19 Key, Square 32 Screw, Cap Hex 42 Lifting Lug
9 Nameplate - Lube 20 Screw, Rd. Hd. 33 Seal, Lip

11 Cylinder 21 Plug, Pipe - Sq. Hd. 34 Brg. Clamp Plate

12 23 Screw, Cap - Hex 35 Foot - Rt. Hand

imp & Shaft — Drive

19
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Figure 14 — Dimensional Assembly of UNIVERSAL RAI® Blower (6" & 7
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¥4

c - P
TOP DISCHARGE =~ - NOTE: ,
UNIVERSAL RAI
Y al 1. 45 & 86 U-RAI WILL
'e) ~ HAVE TO RUN AT REDUGED SPEED
o [ TO DUPLICATE AF PERFORMANCE.
. 2. LARGER STANDARD SHAFT THAN AF.
SEE DIMENSION **U*",
BOTTGOM DISCHARGE N _ 3. U-RA! INLET & OUTLET CONNECTIONS
] i ARE LARGEA THAN AF ON THE
] T FOLLOWING SIZES; 24, 45, 47, 56 & 60
e : : SEE DIMENSION *'w*
H DIA BOLT £ e 4. 45 U-RAl REPLAGCES 44 AF.
€ le 66 U-RAl REPLAGES 55 AF.
W-INLET & DISCHARGE 8. FOR ADDITIONAL INFORMATION
- CONTACT YOUR SALES
ALL DIMENSIONS IN INCHES B — - A —— REPRESENTATIVE OR THE FACTORY.
[ DIMENSIONS NOT CERTIFIED FOR CONSTRUGTION
. -
FRAME SIZE A B C D : F H M N 0 P U ¥ KEYWAY W
22 U-RAL 5.13 5.00 9.7% 3,75 2,00 2.00 /8 2.63 2,50 6.88 9.25 L, 625 1,81 3/16 x 3/32 | 1" NPT
22 AF 5.50 5.0% J.4 3.75 2.0 2.y 374 2.63 1.94 6.80 g.25 . 5875 T. 31 3776 x 3732 [ 1" WPT
74 U-HAL 5,13 7.00 11,75 3.75 Z.00 3,00 378 3.63 Z.50 .88 9.25 . 625 .81 3716 x 3732 [ 2° WPY
74 AF 5.50 7.08 11.73 3.75 2.00 3.00 378 3,62 1.94 6. 88 9.25 5878 1 1.31 3/16 x 3732 1=1/27 NPT
33 U-RAI 7.256 7.63 12.713 5,00 .88 3,00 374 1.8) 2.41 8,88 17,13 750 1.63 3716 x 3732 2% NPY
33 AF 7.25 7.44 17,56 5.00_. | 2.&8 3.00 3/8 3,81 2,64 B, 88 12.13 f562 ] 1,56 3/16 » 3732 12" NPT
36 U-RAIT 7.25 10.00 14,53 5.0 2.88 i.18 3/8 5,00 2.56 8.8 [ 12,13 . 750 L75 3/16 % 3/37 | 2-1/2" WPT
36 AF 7.25 9. 81 T4, 94 5.100 2. B8 4,18 378 5,00 2.63 8. 68 12,13 L6562 | 1,88 | 3/16 x 3732 [2-172" NPT
42 U-RAT 8.00 7T.25 13,00 6,25 3.13 2. 07 3/8 3,68 3,16 10,63 13.63 L 875 2,31 3716 3732 [1=172" WPl
47 AT 8.7% T.73 12.58 6.25 3.13 2.94 3/8 3.68 3,00 10. 83 13,63 28121 2 .38 /16 x 3/32 [1-1727 NPT
35 U-RAT B.00 10.00 15.50 6.725 303 3.58 378 5.08 2.9 10,63 13.63 875 213 3716 x 3732 [2-172" WeT
JX_AF 3.25 5,83 T4.13 6.25 303 3.56. 378 4,31 3,00 10,63 13,63 L1812 [ 2.3% 3716 x 3737 [ 20 NPT
37 U-RAT 8,00 V1,75 T7.63 (¥4 3. 13 518 378 5,94 3,31 10.50 13.63 .875 7.50 3716 x 3732 [ a" WPV
47 AF 8.25 11,63 17.38 5.725 3.13 5.18 378 5,04 3,00 10.63 13.63 L7812 | 2,30 3/16 x 3732 [e-172" WPy
%3 U=RAI 16.50 8.38 15,38 6.75 3.25 3.69 3/8 4.50 3.65 1168 17.25 1,125 7.5 78 x 178 172" RPT
53 AF 10,75 8.8) 15,44 5.75 1.25 3.69 3/8 4,50 3,63 12.00 17.25 L9687 | 7.88 T/4 x 1/8 =172 AFY
56 J-RAT 10,50 TT.00 18,00 [ 7,25 .25 378 5. 81 3.34 12.25 | 17.25 [1.125% 2. 50 7% x 178 T HFT
35 AT 130.75 5. BY. | 16.55 5. 75 4.25 T.25 378 5. 06 KPYX] 12.00 17.25 L9687 Z.G8 /4 X 1/3 75172 FiP]
59 U-RAI 10,50 TT.00 ZT. 18 5.75 .75 5.50 378 731 T 38 1Z.25 T7.25 |1.325 3,00 70 7 178 T RPI
VY AF 10.75 Tq.31 Z1.06 5. 75 1.25% .50 37T 7.0 3,63 12,00 17.25 .J687 | 2.88 /8 x /8 " _APT
DB 1-7-86
I RDDT@ DAESSERMOUSTAIES, INC. COMPARING ROOTS UNIVERSAL RAI® et
$00 WEST MOUMT STREET. . .
PRINTED IN U.S.A. CONNEASVILLE, INDUANA 47234 TU HOOTS AF 863_813_02]

Figure 15
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viajul wlanyges wilsil fneplacing Ar with UNIVERSAL HA® Blower

Size & Type Sheave Bushing Dia. Inlet Size Disch. Size Mounting Feet
22 UNIVERSAL RAI® 625" 1” 1” Interchangeable
22 AF 5875 ) 1 '
24 UNIVERSAL RAI® 625" 2" 2" Interchangeable
24 AF .5875™ 1% 1w
32 UNIVERSAL RAI® 750 1% 1% Special Feet
315 AF .6562" n” W
33 UNIVERSAL RAl® L7507 2" 2" Interchangeable
33 AF .8562" 2" 2"
36 UNIVERSAL RAI® L1507 2" 2" Interchangeable
36 AF .65627 2%" 218"
42 UNIVERSAL RAI® 875" 12" 1" Interchangeable
42 AF .. .71812™ 1% 1™
45 UNIVERSAL RAI® 8757 214" 25" Raverse Feet
44 AF .7812" 2" 2"
47 UNIVERSAL RAI® 875" - 3" Interchangeable
47 AF .1812v 21, 2'n"
53 UNIVERSAL RAI® 1.250" 21" 2" Special Feet
53 AF 8687 2s" 24"
56 UNIVERSAL RAI® 1.250™ 4 4" Special Feet
55 AF 9687 2% 2"
59 UNIVERSAL RAI® 1.250" 4" 4" Special Feet
59 AF .9687" a- 3-

*To maintain AF performance with UNIVERSAL RAIS, the blower speed will have to be reduced by sheave change.

See Fig. 15 drawing for your specific blower size.

CAUTION CAUTION CAUTION

THE GEAR BOX.

MAKE CERTAIN THAT THE BREATHER IS LOCATED ON TOP AND THE DRAIN PLUG IN THE BOTTOM OF

GENERAL TERMS

CONTRACT PERFORMANCE, INSPECTION AND ACCEPTANCE
A.Unless Seller specifically assumes installation, construction or start-up
responsibility, all products shall be finally inspected and accepted within
thirty (30) days after receipt at point of delivery. Products not covered by
the foregoing and all work shall be finally inspected and accepted within
thirty (30) days after completion of the applicable work by Seller. All claims
whatsoever by Buyer (including claims for shortages) excepting only those
provided for under the WARRANTY AND LIMITATION OF LIABILITY
and PATENTS Clause hereof must be asserted in writing by Buyer within
said thirty (30) day period or they are waived. If this contract involves par-
tial performance, all such claims must be asserted within said thirty (30)
day period for each partial performance. There shall be no revocation of
acceptance,

Rejection may be only for defects substantially impairing the value of

products or work and Buyer's remedy for lesser defects shall be those pro-
vided for under the WARRANTY AND LIMITATION OF LIABILITY
Clausge.
B. Seller shall not be responsible for nonpericrmance or delays in perfor-
mance occasioned by any causes beyond Seller's reasonable control, in-
cluding, but not limited to, labor difficulties, delays of vendors or carriers,
fires, governmental actions and material shortages. Any so occasioned shall
effect a corresponding extension of Seller's performance dates which are,
in any event, understaod to be approximate. In no event shall Buyer be
entitled to incidental or consequential damages for late performance or a
failure to perform.

TITLE AND RISK OF LOSS
Full risk of loss lincluding transportation deleys and losses) shall pass to
the Buyer upon delivery of products to the Lo.b. point or if Seller consents
to a delay in shipment beyond the contract date at the request of the Buyer,
upon notification by the Seller that the products are manufactured.

WARRANTY AND LIMITATION OF LIABILITY
A. Seller warrants that its products and parts, when shipped, and its work
{including ihstallation, construction and start-up), when performed will meet
all appliceble spetifications and other specific product and work require-

ments (including those of performance), if any, of this agreement, will be 22

of good quality and will be free from defects in material and workmanship,
All claims for defective products or parts under this warranty must be made
in writing immediately upon discovery and, in any event, within eighteen
(18) months after installation (not to exceed twenty-four [24] months after
shipment) of the applicable item and all claims for defective work must be
made in writing immediately upon discovery and in any event within
eighteen {18) months after installation (mot to exceed twenty-four [24)
months after shipment) of completion thereof by Seller. Defective items
must be held for Seller’s inspection and returned to the original f.0.b. point
upon request. THE FOREGOING IS EXPRESSLY IN LIEU OF ALL
OTHER WARRANTIES WHATSOEVER, EXPRESS, IMPLIED AND
STATUTORY, INCLUDING WITHOUT LIMITATION, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS.

B. Upon Buyer's submission of a claim as provided above and its substan-
tiation, Seller shall at its option either (il repair or replace the unit claimed
defective within the warranty period defined above, regardless of cause of
failure EXCEPT shipping damage, vandalism or mishandling, i.e. dropping
or other external impact damage, at the original f.0.b. point of delivery,
or {ii} refund an equitable portion of the purchase price.

Seller reserves the right to withdraw the Uncontested Warranty where

evidence indicates repeated failures are due to misapplication, abuse, or
aperation not in accordance with Roots operating instruction bulletin.
C. The warranty specified herein shall apply to this contract, but it is
specifically understood that products sold hereunder are not warranted for
operation with erosive or corrosive fluids or those which may tend to build-
up within the product quoted. No product or part shall be deemed to be
defective by reason of failure to resist erosive or corrosive action of any
fluid and Buyer shall have no ¢laim whatsoever against Seller therefore,
nor for problems resylting from build-up of material within the unit.
D. The foregoing is Seller’s only obligation and Buyer's only remedy for
breach of warranty, and except fer gross negligence. willful misconduct and
remedies permitted under the CONTRACT PERFORMANCE, INSPEC-
TION AND ACCEPTANCE and the PATENTS Clause hereof, the forego-
ing is Buyer's only remedy hereunder by way of breach of contract, tort
or otherwise. In no event shall Buyer be entitled to incidental or consequen-
tial damages. Any action for breach of this agreemenl must commence
within two (2) years after the cause of action has accrued.



REPAIR KIT INFORMATION

B UNIVERSAL RAI®
7 REF.
N NO. QTY. PART DESCRIPTION REPAIR KIT PART NOS.

| 4 1 Pr. Timing Gear " FRAME SIZE  REPAIR KIT NO.

' 5 1 Plug — Opening 2" 65-101-ORK

7 1 Gasket 3" 65-104-ORK

= 14 1 Bearing, D.E. — DRVN 4" 65-107-ORK
14 2 Bearing, G.E. . 5" 65-111-ORK
15 1 _ Bearing, Dr.:Shaft 6" 65-115-ORK
17 1 Gear Nut 7 65-119-ORK
27 2 Seals, D.E.
27 2 Seals, G.E.
31 4 Capscrew — Selflock

‘ 33 1 Seal — Dr. Shaft

*Repair kits for the 6" and 7" UNIVERSAL RAI® do not contain gears.

|
!

SZT MOTE "%
iL D0 woT CaNL TrRUINED

()

©)

SEE BACK COVER FOR NEAREST DISTRIBUTOR.
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;  ALABAMA

© *Hydromatcs Inc. (509
916 Belcher Drive
Pelham, AL 35124

Fax: 205/663-2194
, *Jim House & Associates. nc. {S10)
P.O. Box 320129
Semingham, AL 35232
N, 49th St 35222}
6302

5592
- rax: 205592-6209

ARIZONA -
Alirnetics Engineering Company (WO1}
4130 East Madisca Streat

Fax: 602/273-0108

ARKANSAS

*Arkansas Industrial Mackinery 1502)
3804 Noth Nona Street

North Limle Aock, AR 72118
S01758-2745

Faw: S01/758-3223

CALIFCRNIA

10144 Freeman Avenua
Santa Fe Springs, CA 50670
31073446188

: Fax: 3103468365

' J. J. Ban Company (W03)

' PO, Box 4504

. Walnut Creek, CA 34536

3 3000 Citrus Circle

Suite 220 Z‘p 394598 (shipping}

S10/944.04

Fax: 5I0"947 3978

COLORADO

Fhaid Technologv. Ing, (W06
) 1315 Naison #

Lakewood, CO B0215
30233-7400

Fax: 203-233.0093

CONNECTICUT
Arge Industries lEO—tI
101 Goodwin Suee!

! East Harfovd, CT 06108
A3/520-9454
Fax: 20X528-7392

1 onioa
Barnay's Pumps, Inc. (503
B L 12080 N.W. 40th Sueet
- Coral Springs, Fi. 33309
30513460663

Fax: 3053460993

*Barney’s Pumps, Ing, (S03)

P.O, Box 35

*1907 Hlnhway 93 Scuth

.akeland, FL 33802-3529
81316658500

Fex: 813:666-3858

Bamey's Pumps of Jacksonville {503)
P.O. Box 55170

Jacksonville, FL 322416170
11306 Business Park Blivd. [32256)
2041260-0669

. Fax; 904260493

GEQRGIA

“y Pys-Barker Supply Co. (S11)

2805 Palmyra Road

Afbany, GA 31707

J 912/436-2479

ik Fax: 9128835222
'Fga-aartea Supply Co, {S11)

P

Farest Park, GA 30051

121 Reyal Diive (300501
0473636000

A

Fax: 404/361-8579
Pye-Barker Supply Ca. 15111
P.O, Box 2228

11 Magazine Avenue
Savannsh, GA 31402
91213339303

Fan: 9122385214

HAWAII

“Fouter Equipment Ca., Ltd. (WOT)
P.0. Bex 30188

Honolulu, HI 968200188

r 71719 Ahua Street (96819)

| soamas. 773
]

!

i

1 Fax: 808/839-7874
=— ILLINQIS
*AMCO Industries
Compressor Engrg. Co. IMO5)
625 Drsmcl Drive
Itasca, L 80142
7087731 100
Fax: 708/773-1063
Cochrane Compraseor Co. (MO4)
819 S.W. Adams
Poovis. L 61602
A09/574-3104
Faxx 309/674-5242
*Coctwane Comptessor Co, IMOd)
2209 3rd Avenue
fock Istand, [L 61200
BISIE5-1860
Fax: 8159651974

g *Cochrane Compressor Co. (MO4)

g e )

4533 West North Ave,
Melkrase Park, IL 60160
70943450225

Fax: 7083451339

“Cocheane Compressor Co, (M04)
S5 North Madison
Rockiord, IL 61107

a -1B60
Fax: 8159651874

Connersville Printing 10M

=*Arnerican Compressor Company (WO

INDIANA

AMCO Indusuias

Comprassax Engrg. Co, IMOS)

1994 Gritfith Boulovard, Unit E
Griffith, IN 46319

218/923-8300

Fax: 215/523-6324

*Powered Equipmena & Repair IM10)
P.O. Box 147

Texre Haute, IN 478080147

80072340404
Fax 912/232-0055

KANSAS

*Pump & Power Equipment, Inc. (M11)
9010 Rosshil Road

Lenaxa, K5 66215

913/492-1931

Fax; 913/492.7594

KENTUCKY

*Alr Systerns, Inc. (MOZ)
4512 Bishop Lane
Louisville, KY 40218
5024626312

Fax: 502/458-0791

LOUISIARA

*Dela Process Equ-pmanl 1505
9929 Florifa Bhv

P.0. Box 569 mnn

Deshiam Springs, LA 70726
S04665-1666

Fax: 504/665-1855

*Gulf States Engingering {S09)
P.0. Box 26156 (70186)

252 Harbor Circle

Naw Orteans, LA 70126
504/241-8510

504/243-5500 (Sales)

Fox: 504/242.0844

Fax: S04/243-5508 (Salkes)

MARYLAND

*Cole Compressor [EOT1

1201A Ridgaly Street

Bahimore, MO 21230

4106/539-3383

Fax: 410/533-3505 -

“Tate Eastern Shore (EQO7}
RD 2, Box 85

Delmar, MD 21875
410/546-3293

Fax; 410/546-3461

MASSACHUSETTS

*PEECO, INC. (E13)

10 Brent Driva

Hudson, MA 01743

508/562-3112

8007629720 (MA)

800v225-9242 ICT, ME, NH. Rl & VT)
Fax: 508/562-6915

MICHIGAN

=Air Components & Engineering, Inc. {M01)
1181 58th Steet, SW.

Grand Rapids, M1 45509

616/532-1181

Fax: 616/532-0099

Deuoit Air Compresser & Pump Company IMD7)
3205 Bermuda

Feindalo, MI 48220

3125442082

Fax: 15442027

MINNESOTA

*Grubb Equipment Corporation (MO8)
1754 Washington Avenua North
Stillwater, MN 55082.7561
612/430-1055

Fax: 612/430-3947

MISSISSIPPI

"Gulf States Engneesing (508)
4881 1-55 South

Jackson, MS 33212
601/373-1999

Fax: 601/373-1580

MISSCURI
Industrial Process Equipmenz Co. (IFECQ) (MO

3141534-3100
Fax; 314/533.0022

*51. Louis Compressor Service Co. (M13)
3863 Laclede Avenue

St Louis, MO 63108

314/652-3400

Fax: 314/652-3405

NEW JERSEY

Arga Industrial (€03}
33 Terminal Avenue
Clark, NJ 07065
S0/574-2400

Fax: S08/574.2339
*A1go Industrial (E05H
1707 Imperial Way
Thorolare, NJ 08085
609/848-4200

Fax: 603/848-9077

**R & M Associates, Ine, IE14]
2 Main Svest

Ridgetield Park, NJ 07660
201/641-0051

8006354500
Fax: 201/641-7538

MNEW MEXICO

Masa Equipment & SunnN Co. Inc. 1514)
3920 Commons Avanue,

Albuquerque, NM HT“:G

50543450264

Fax: 5053459227

NEW YOAK

Hayes Distribures, Inc. [E12)
1103 43d Road

Long Isand City, NY 11101 .
TIBTBA- 7965

Fax N8/392-230

* Saawert Equiperent Co., Inc. IM12)
175 Axron Street

Rochester, NY 14609

71614829640

Fax: T16/482-451) (Parte)

Fax: 716/482-4149 Salost

NORTH CAROLNA

* *Edmac Compeessor Co. (ED3}
P.O. Box 227

1151 M. L. King

WmlnnvSalem, IIC 271 020227
97252395

Fax: 913/725-2161

OHIO

Argo international Corp. IMO3)
9001 Dutton Driae
Twinsburg, OH 480870407
21625311

Fax: 2164254612

GI7AS6544
Fax: 216/745- 1110

CraunLinbing Companty (MO6)
11807 Cliftan Oiwd.
Clevetand,, OH 44107
216/228-7900

Fax: 2)6/228-7905

SYTEK, [EM Div. 8A14)

Fac G14/064-0106

* SYTEK, [EM Diw- DA14)
5100 Dulf Drive

*SYTEK, IEM Die. (M13)

. 5131 Webster Sucet

Dayton, OH 45418
513278-7355

Fax; 513/278-0210

*Tomén Equipmens Co. IM151
£285 Wast 161 Seeet
Cleveland. OH 44142
216/265-0666

Fax: 216/265-066F

* Tomkn Equipment Co, (M15)
242 Poplar Steet

Toledo, OH 43605
419,691-351

Fax: 415/695 1928

OKLAHOMA
* Duncan Equipment Co. (S07)
econd

*Duncan Equipmest Co, (507}
3709 West Reno

QOkbhoma Cnv o 13107
4068470931

BOGATSH470 (GO

Fax: 40579423735

*Duncan Equipment Co. 1S07)
9751 East 55th Mace

Tubsa, OK 74146
918/663-3252

800v375-5678 (00

Fax: 918/664-5T80

OREGON

Portand, OR 972247943

PENNSYLVANIA
* Alrtek, ne, (0D

Fax: 41278635531

* Hanis Pumnp & Supply Co, [E11}
5501 Campbelts Pt Road
Paatsburgh, PA 15205
412/787-7987

Fax; 412/787-7696

**A & M Assocnes. Inc. (E15}

215666-9080
Fax: Z15/666-1 766
SOUTH CARCOLINA

8037262 8000
Fax: 8032544358

TENNESSEE
- Arkanzas Induswal Machinery (S62)
2 Drrve

* Authorized for 8 RCS, RCS-J. and VJ

“Wascon, Inc. (512}
Routs 4, Box 176
Livingston, TN 38570
6158231388

Fax; 6158234924

TEXAS

* AASIUNIMAC [S04)
Sales Offics

13733 Omega Road
Dallas, TX 75244
21477010400

Fax: 21473850938
Shipping/Billing
13717 Neutyon Road
Dallas, TX 75244
Fax: 214/448-2625
Air Mac Inc. (S01}
2104 Menion Place
Carroliton, TX 75006
21414161126

Fax: 214/416-7486
**Alen-Stuant Equipmant Co. 1513
12101 FM 529
Houswon, TX 77041
713/896-6510

Fax 7138561693

*Dallzs Compressor (S04)

13645 Omega

Dallas, TX 75244

2147223-9870

Fax: 214/233-1678

Diie Supply Al & Pump Co. IS05)
585 South Padse Ilstand Dr,

Corpus Chaisti, TX 78405
512/289-7000

Fax: 512/289-9071

Duncan Equipmant Ca. {S07)
3511 N. Central Freeway
Wichia Falls, TX 76306
817/855-6110

Fax: B11/B55-0849

UTAH

Compressor Pump & Service, Ine, (WO05)
3333 West 2400 South

Szl Lake City, UT 84119,

8019730154

Fax: B019T3-9546

VIRGINIA

*Clinch Rwver Corp. (E06)
Route &, Box 60
Tazewel, VA 24651
703/388-2648

Fax: 7025889325

*Engineered Systems & Products, inc, (E0Q)
P.0. Box 547

East Pauicia Ann Lane

Appomattox, VA 24522

804/352-2095

Fax: 8043520795

*Engineered Systems & Products, Ing {EQ9)
8130 Virginia Pina Count

Achmond, VA 23237

80412717200

Fax; B041271-8317

WASHINGTON
* Rogers Machinery Co,, Inc, WO

Centmalia, WA 98531
20617359358

Fax; 206/736-8630

" Rogers Machinesy Co.,
7800 Fifth Avenue South
Seattle, WA 98108
2067632530

Fax: 2067631187

* Rogers Machinery Co., Inc. IWG%
Spokane Industrial Park

East 16615 Euclid Avenue
Spokane, WA 99218

S09922-0556

Fax: 509/922.0910

Inc. (WCS!

WEST VIRGINIA
Guyan Machinery Co. {E10)
PO, Box 1!

West Virginia Pumpa/Goulds Pumps (E16)
20 East 24th Streat

Huntington, WV 25721

J04/523-4161

Fax: 304/522-9361

WYOMING
*Compression & Comptnents Co., lnc.
wod)

P.0. Box 879 (B2643)
1907 Sah Creek Highway
Mils, WY 82604
3072354700

Fax: 30772353028

CANADA

" A, G. Dunbar Co., Ltd. (CON

10 Morria Drive, Unt 9

Burnside Industrial Fark

Dartmouth, Nova Scotia B3B8 1KB

90214681717

Fax: 90214683157

*Beckland Equipment Lid. (W03}
3250 Beta Avenue

Burnaby, B.C. V5G 4K4

604

Fax: 60412336162

*s Authorized for 10° and above

HUUIO AVINVRIZEUD VIDIRIDUIUH Liol

*Canadian Alr Comprossor Lid. (COZ
1875 Industrial Boulavard

Laval, Quebec H7S 1PS
S14/665-9117

Fac: 514/334-3133

* Canadian A Compeessor, Ltd, (COZ)
57 Atomic Averue

Toxonto, Ontanoe MEZ SKB
4162529505

803877220

Fax: 416/252-0228

*Prolew-Scott Limited (CO3)

1515 Matheson Boulavard, Unit C.1
Missitsauga, Qntario LAW 2P5
416/624-6330

Fax: 416/624-7590

* Prolave-Scott Limited {C03)

5859 CH St. Francois

Maontreal, Quebac H45 186
514/335-5661

Fax: 514/336-1158

AUSTRALIA

Godfrey dean Pry. L.
PLO. Box

Niddrie, Vu:mna 3042, Ausgstrafia
011-61-3-333-3811

Fax: 011-61-3338. 6136

WEST INDIES

Engineeting Agencies, Ld.

11 Borde Streat

Port of Spain, Trinidad, West tndies
809/625-3043

809/625-3160
Fax: 808/627-0590

ROOTS" AUTHORIZED TRUCK
BLOWER

DISTRIBUTOR LIST
Canadian Air Comprassor, Ltd,
57 Atomic Avenue

Toronts, Ontand MAZ 5K8, Carada
41612529505

800/387-7270

Fax: 4162529228

Dgn Johns Inc.

1312 West Leka Sueet
Chicago, 1L, 60607
312/665-2210

Fax: 3126660777

Giard Equipment, Inc.

P.O. Box 302-8

1004 Route 1

Rahway, NJ 07065
908/392-9600

S00/526-4330

Fax: 908/392-4650

H.N.L. Corporation

304 Leominster Aocad

Stering, MA 01564
508226222

508/422-6486

Fax: S0B/4228217

Haygood of Atlanta, Inc.

4325 Moreland Avenue

PO, Box 749

Conley, GA 300270743

4041366-9644

800/993-0483

Fax: 4043623591

Branches:
Bimingham, AL 800/499-5632
FL Smith, AR soonTraNg
Litde Rock, AR 800/399-8864
Springdala, AR BOOMEa-3150
Orlanda, FL 800/999-8281
Lithonks, GA 800/455-3089
Hammond, LA 800/444-7495
Greeaville, MS BOOMS5-6110
Jackson, M5 800/888-6476
Chattancoga, TN B00/44-9D42
Kngavile, TN 800/858-5409
Memphis, TN B00/999-7443

dle. TN 3251
Haygood, Inc.

7901 Ambassador Row

Dallag, TX 75247

800/888-9791

Joint Chsich & Gear Service, Inc.
703 Marquette Avenue

Bay City, M1 48706

517/685-2924
Fax: 517/686-9906
Brarches:
Deneit, MI 31319614460
Fax: 3132654509
Grand Rapds, Ml 616/538-7390

The Power Train Co.'s
2334 Production Diive

P.0 Box 41280

Indianapolis, IN 46241

1772419393

800/993-3912

Fax: 31712431433

Branches
Fort Wayne, IN  BO0VS99.3218
Lalayette, IN BO0/999-1098
Richmond, IN 800/339-0285
Elizabethtown, KY  800/9995707
Lexing KY £529
Louisville, KY 800/9998972
Cincinnati, OH 800/399-0163

R & M Mobie Power Co.
915 Madison Avenue
P.0. Box 920

Vailey Forge, PA 19481
215/666-0678

BOQ/S62 0670

Fax: 215/566-1766
Trang-Spec Ca

14852 Cnlurnbana Canfield Road
Columbiana, DH 44208
2161482-5536

Revised 8/1/93



PERATING AND MAINTENANCE INSTRUCTIONS
MODELS 6066-P102 AND 6066-V103

R T e

CAUTION: Running this pump In the wrong rotation will cause severe intermal damage. Check rotation arrow on
pump, NEVER LUBRICATE THIS DRY "OILLESS™ AIR PUMP. The carbon vanes and grease packed bearlngs require no
oil. )

CONSTRUCTION: This precision pump has onty 004 clearance between the top of the rotor and cylinder bore, and
atotalof .016 clearance between the ends of the rotor and the end plates. Any thrust on ihe shaft (such as forcing
puiley or coupling on) will ten to close these Clearances. Foreign particles or excassive dirt or dust could also cause
eventual “jomming” of the pump. The basic materials used in the pump are cast iron and steel. Consequently, any
moisture (especially when the pump standsidle) will tend to corrode the interlor. Precision ground vanes are rade
of hard caibon and will last 10,000 - 20,000 hours depending upon speed and degree of vacuum or pressure.
Excessive dirt, foreign particles, oil or moisture could cause the vanes to stick in 1he rotor siots and oven break.
Periodic flushing could prevent this, -

WARNING - THE MOTOR MAY BE THERMALLY PROTECTED AND CAN AUTOMATICALLY RESTART WHEN THE PROTECTOR
RESETS, ALWAYS DISCONNECT POWER SOURCE BEFORE SERVICING.

FLUSHING: With the pump stopped, remove the felts from the intake and exhaust filters and wash them in a solvent.
When clean and dry, replace them. Flushing of the pump is accomplished by remaoving the filter assembilies and
while pump is running, add several tablespoons of solvent. Recommended solvent is Gast Flushing Solvent Part
#AH255. Do Not Use Kerosene, Gasoline or any other flarmmable liquid. After the solvent has passed through the
pump, replace the filter assemblies, Flush unitina wellventilated area. Eye protectionisrecommended. Keep face
away from exhaust port and do not flush unit with flammable solvent (Gast AH255A recommended).

DISASSEMBLY: Toreplace the vanesorinspect the pumpinterior, temove only the end plate opposite the drive shaft.
Caution: The retainer ring in under tension. Remove the end plate bolts and use a standard gear puller to remove
the dead end plate and beaiing assembily. Do not disturb the drive end cap unless a new bearing s being installed.
The drive end cap may be removed by using a standard adjustable face spanner wrench (commercial tool). Do
not loosen or remove the drive end plate from the body. Use the geor puller or an arbor press to prass the rotor shaft
out of the bearing and end plate. .

REASSEMBLY: If only the dead end plate was removed, insert the vanes with the beveled edge fitting the contour
of the body bore. Turn the purmp to a vertical position, drive shaft pointed downward. Replace the deod end plate
and end plate bolistinger tight. Insert the deflector overthe bearing shoulderonthe shaft. Keep the unitina vertical
position and support the end of the shaft. Press the bearing (oninnerrace only) untilit bottoms on the shaft shoulder.
An arbor pressis recommendced. Tighten the end piate bolts. Install the Belleville springs. washer, and retainer ring.
If these procedures have been followed, the purnp should be in proper alignment. Check for free rotor movement
by turning it by hand. If interference is detected, the rebuilding procedure was not corectly followed. If new
beatings are being installed, rebuild by first placing the rotor shaft through the drive end plate. Install the deflector
over the bearing shoulder, support the dead end of the rotor shaft, and press the bearing (oninnersace) into its bore
untilit bottorms on the shaft shoulder. Installvanes, dead end plate, and bearings as directed above. Replace drive
end cap, tumn in until the shaft turns freely, Rotor should then be properly gligned.

INSPECTION: Regularinspection may prevent expensive repais. Do not be alarmed if pump temperature reaches
150 - 200 degrees Fahrenheit when running continuously. If pump shows evidence of overhealing or excessive noise,
stop immediately for repairs. It is quickest and cheapest to remove pump from base and retum it for rebuilding

DANGER: To prevent explosive hazard DO NOT pump combustible liquids or vapors with these units.

Gast Manulacturing Corporation

Gast Manutactusing Co. Lid. Gasl Manufacturing Corporation '

Halitax Road, Cressex Estale 2550 Meadowbrook Road 505 Washington Avenue
High Wycombe, Bucks HP12 35N Benton Harbor, M1. 49022 Caristadt, N. J. 07072
England Ph:  616/926-6171 Ph: 201/933-8484

Ph: 44 494 523571 Fax: 616/925-8288 Fax: 201/933-5545

Fax: 44 494 436588

Brenner Fiedler & Associates Wainbee Limited Wainbee Limited Japan Machinery
13824 Bentley Place 121 City View Drive 215 Brunswick Blvd. Central PO Box 1451
Cerritos, CA. 90701 Rexdate, Ontario Pointe Claire, Quebec Toyko 100-91, Japan
Ph: 310/404-2721 Canada M?W 5A9 Canada HR 4R7 Ph: 813 3573-5427
Ph: 800/843-5558 Ph: 416/243-1900 Ph: 514/6%97-8810 Fax: 813 3571-7894
Fax: 310/404-7975 Fax: 416/243-2336 Fax: 514/-697-3070



o

Intake Filter
Assaembly

Muffler Azsmbly

‘] Vacuum Pump
B
Parts not numbered are not
4 ' available individually.
)
|
i  Reference - Partys - Compressor Part  Yacuum Pump
[ Number Description Quantity ™ 6066-P102 Quantity 6066-Y103
| 1 Body 1 AC309 1 AC309
- 2 End Plate, Drive 1 AE293 i AE293
3 End Plate, Dead 1 AE294 1 AE2%4
4 Rotor Assembly 1 AE295A 1 AE205A
*5 vane 4 AK738 4 AK738
) -Bearing 2 ABP64B 2 AB964B
1 o7 Bearing Shoulder Ring 2 ABQ24T 2 AB926T
¥ § 8 Belleville Spring 2 AB791 2 AB791
@ Shim Washer 1 AB792 1 AB792
- 10 Retaining Ring ) 1 AB793 ] AB793
; 11 End Cap 1 AB790 1 AB790
- 12 Fan 2 AK735 2 AK735
13 Fan Spacer 2 AE299 2 AE299
1 14 Square Key 2 ABT36A 2 AB136A
15  Shroud 2 AE300A 2 AE300A
16 Fan Guard Assembily, Drive 1 AK736 1 AK736
L 17 Fan Guard Assembly, Dead 1 AK737 1 AK737
i 18 Intake Filter Assemisly 1 ADS60 1 ADSB60
- i9 Muffler Assembly 1 ADS60B
. *20 Cover Gasket 1 AD562 2 AD562
I' 21 Jar 1 ADB63A 2 AD563A
o 22 Filter Element Assembly ] AD750 2 AD750
*23  Filter Felt 1 AD752 2 AD752
. 24  Body Spacer 2 AE3158 2 AE3158
I' ? 25  Key. Coupling 1 AB136D 1 AB136D
i 26 Coupling Assembly 1 AE765 1 AES544B
: Service Kit 1 K503 1 K503
1 .
IE * Denotes parts included in service kit. One extra cover gasket and
filter feit is included in service kit when used for a compressor.
|
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PIPING:

MOISTURE
SEPARATOR:

@® When it is necessary to provide air ducts, a duct area 50 percent
greater than the fan opening is suggested. Pressure drop shall not
exceed the equivalent of 30 feet of straight, round duct, with the
cross section area 50 percent greater than fan opening. An access
panel should be provided in the duct to service motor and fan. Fan
guards should be left in place for air duct installations.

& All requirements of local codes should be followed.

@ When connecting pipe fittings to the cooler, support the threaded
coupling with a pipe wrench when tightening the connection. Use
silicone sealant on all steel-to-aluminum threaded connections.

® All piping should be firmly supported to avoid strain on cooler
manifold and connections.

® Flexible connections should be installed as shown on the
schematic diagrams — Fig. 2 & 3 — to avoid transmitting
compressor or pump vibrations to the cooler elements. To omit
them will invalidate the warranty.

© Unions or flanges should be.installed in the piping to permit
installation or maintenance without major disruption of existing

piping.

O All piping should be installed by qualified craftsmen in accord with
current pipefitting standards and practice.

@ Before beginning installation, check to be sure that no debris or
foreign matter such as fragments of plastic shipping plug remain in
the couplings or cooler bodies.

@ Complete installation as indicated on the suggested piping
diagram — Fig. 2 & 3.

@ Refer to typical piping schematic for placement or moisture
separator and drain trap.

® The separator trap should discharge into an open drain so that its
operation can be visibly monitored. It should never be connected
into a closed drain which could create back pressure and
resistance to flow.

@ The separator should be rigidly supported on the floor or to the
building structure.



ELECTRICAL.:

START-UP AND
OPERATION:

WARNING:

® All local and national codes and regulations and standards should
be followed for all electrical connections to the fan motor. Outdoor
installations require appropriate weatherproof connections.

® All electrical connections should be made by qualified electricians
who are familiar with all code requirements.

© The installation should include provision for a separate fused
~disconnect (furnished by others}, so that the system may be
isolated for service.

® Fan motors are usually multi-voltage and should be wired
according to voltage requirements shown on the motor nameplate.
Refer to specific motor instructions.

® Direction of fan rotation is important. Refer to the “fan rotation
label”, either on the motor or fan housing, to determine proper
direction of rotation.

® A conveniently located start/stop switch should be installed or the
cooler fan motors may be wired directly to the compressor starting
switch at the option of the user.

—rny

© Check all piping joints for leakage prior to start-up. Pressurize”
systern with air, and inspect connections with Leak-Tec solution.

FOR LIQUID COOLERS:
® Vent trapped air from system of liquid coolers.

@ With air by-pass valves closed, open inlet and outlet valves to the
cooler.

@ Turn on power to fan at fused disconnect and/or switch.

FOR AIR AFTERCOOLERS: _
© Turn on power to fan at fused disconnect and/or switch.

© With cooling fan operational, the compressor may then be started.
@ When the system has been operating for approximalely thirty
minutes, check moisture separator trap discharge and continue to

monitor it for proper operation. The amount of drainage will
depend upon ambient humidity.

€ Fan guard must be in place at all times while fan is operating.

@ Heat exchanger must never be operated at a pressure higher than
the maximum pressure shown on the cooler nameplate.
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INTRODUCTION:

RECEIVING
INSPECTION:

INSTALLATION:

-

The information in this manual is intended to provide instruction for
proper installation, operation and maintenance of air cooled heat
exchangers and accessories manufactured by the Air Technologies
Division of American Precision Industries, Inc. These instructions will
supplernent normal practices for equipment of this type and are not
intended to cover each specific equipment item since construction _
details may vary. The user must assume the responsibility for the
installation, operation and maintenance of this equipment by
qualified personnel.

® Upon receipt of equipment, carefully check ali parts for shortages
and any type of damage. Do not remove item from shipping skid
until a receiving inspection is completed and the material is found
to be satisfactory.

e Shipping damage should be reported immediately, and a claim

filed with the carrier.

® Carefully lift the cooler assembly from the shipping skid, using the
eyebolt or lifting brackets provided for that purposé. Some smaller
units are not equipped with a lift point, in which case a woven
fabric sling should be used to avoid damage to the unit. Do not use
the cooler connections or manifolds to lift or move assembly, as
severe damage may result.

© Some small models may require partial assembly of the supporting
members. Use the fasteners and lock washers supplied with the
unit. Be sure that they are securely tightened to withstand normal
unit vibration. (See Fig. 1)

® The cooler should be located to permit the free movement of air
around it. The warm discharge air must be free to dissipate to
avoid recycling into the cooler inlet.

© The cooler must be installed level and the supports firmly
anchored to a concrete pad or a major element of the building
structure. Roof mounted units should be firmly anchored to
building structural steel to avoid excess vibration. It is important
that no vibration from other moving machinery is transmitted to the
cooler supports.

© Adequate clearance should be provided around cooler and fan
motor to permit proper maintenance.

@ Aftercooler drain traps should be independently supported to avoid
placing strain on cooler units.
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MAINTENANCE:

® Caution — Power should be disconnected and cooler
depressurized prior to any repairs or adjustments. A valve should
be installed on the vent connection on top of the cooler for
depressurizing aftercooler. The cooler isolation valves should be
closed before venting.

® Cleaning of the exterior fin surface may be required when
discharge temperature increases beyond design conditions.
Cleaning may be accomplished by low pressure steam lancing
(with detergent added, if necessary). Caution — Do not use caustic
base chemicals. Check with supplier of cleaning solution to insure
compatibility with aluminum.

® Cleaning of the internal fin surfaces may be accomplished by
circulating a degreaser solvent or cleaning solution through the
internal passages. Caution — Solutions must be compatible with
aluminum. Alkaline material should never be used.

© Operation of moisture drainage trap should be checked on a
routine basis. The drain float trap valve should be examined
approximately three months after initial start-up to establish a
regular maintenance schedule. Cleaning of the drain valve and seat
will vary with air quality. It is important that a trap by-pass be.
installed as shown to accommodate trap maintenance. =~

If you have any questions, please call your

sales representative or the Air Technologies factory direct.

AMERICAN PRECISION INDUSTRIES
F Heat Transfer Equipment Group

AIR TECHNOLOGIES DIVISION

2777 Walden Avenue, Buftalo, New York 14225 Phone 716/684-6700 Fax 716/684-2129



Installation
& Operation

" ERDCO direct reading flowmeters provide

simple and reliable flow rate measurement.
These rugged variable area meters work well in
a wide variety of applications. Measurement is
generally linear over 80% of the range.

The indicating pointer is part of the vane and
directly visible through the sight window of the
See-Flo® indicator/meter. Compare the vane
position with the externally mounted scale to
determine flow rate. The sight window may also
be used to observe turbulence, cleanliness or
other fluid conditions.

The Armor-Fio meter utilizes_the same simple
design with the added benefit of a flow isclated
housing. High intensity magnets couple the vane
and indicator without mechanical linkage and
dynamic seals. Temporary decoupling of the
vane and indicator may occur due to abrupt
changes in flow rate. This condition will self
correct as the indicator moves through the

flow range..

Installation

Your ERDCO flowmeter is complete and ready
to use. It has been individually calibrated and
tested in accordance with your order. Orient the
face of the meter in a vertical plane. Piping must
be the same pipe size as the flowmeter. Install in
a fulf pipe system noting the inlet and outlet
markings. For maximum accuracy, ten pipe
diameters of straight pipe on the upstream side
and five pipe diameters of straight pipe on the
downstream side of the meter are required.
Locate valves and other restrictions downstream
of the flowmeter where possible.

Do not exceed the maximum operating :
parameters (pressure, temperature) as stated on
the nameplate of the flowmeter. Accuracy will be
affected if a different fluid is measured or
operating conditions vary from those specified.

Limit Switches

Mount the flowmeter in its specified orientation.
Contacts are rated 0.25 ampere at 120 VAC

.. (single pole, double throw). Reed switches can

be set for High or Low flow actuation.

To adjust set points:

1. Remove cover ring screws, cover ring
and window.

2. Locate the indicator at the desired trip
point, and temporarily hold it in place.
Do not bend the indicator arm,

3. Monitor switch continuity {light, horn,
ohmmeter, etc.} while sliding the switch
along the switch guide until the switch
contacts open or close.

4. Secure switch and release indicator arm.

5. If a second set point is provided, repeat
Steps 2 through 4 for the second switch.

Signal Ouputs

Please refer to the detailed Instruction Manual
furnished.

Service

Factory repair and recalibration services are
available. For more information or assistance call
708-328-0550. (Fax 708-328-3535).

ERDPCO"

ERDCO Engineering Corporation
Box 6318, 721 Custer Avenue
Evanston, IL 60202-6318

USsAa

- Form FM 0850
Proted m the USA
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- Sizing Calculations -

Ggs Applicatibns

The tables on page 7 of the See-Flo® and Armor-Flo litérature provide
flow rate capacities by connection size in standard cubic feet per minute

for air at 60°F/0 psig. For gas applications at other conditions you can

utilize the following Correction factor to verify sizings

J(é&mxa&)
Cf = 1682 \ (Q47+P) -

where:

Cf = Correction factor
T = operating Temperature
8G = Specific Gravity '
P = operating Pressure
Q = scale flow rate )

Ctf x Q = scfm ranges on table

F.9

-
=
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Fisher Controls Instruction Manual
) 289 Series Relief Valves
_a'-‘-; Ve,
FISHE?;] August 1990
Introduction

Scope of Manual

This instruction manual provides installation, mainte-
nance, and parts ordering information for the 289 Series
relief valves. Instructions for other equipment used with
these relief valves can be found in separate instruction
manuals.

Description

The 289 Series pressure relief valves (see figure 1) are
throttling relief valves used downstream of pressure
regulators to protect the downstream system from over-
pressure. These relief valves can be used for natural
gas, air, propane, or other noncorrosive, gas-flow
service.

Specifications

Specifications for the 289 Series relief valves are given
in table 1. '

Installation

Installing a 289 Series relief valve where its
capabilities can be exceeded or where
proper operation might be impaired may
cause personal injury, property damage, or
leakage due to bursting of pressure-con-
taining parts or explosion of accumulated
gas. To avoid such conditions, install a 289
Series relief valve where:

® Service conditions are within the unit
capabilities specified in tables 1 and 2, and

i
H_ 2 @Fisher Conirols International Ing, 1979, 1990; All Rights Resarved

.

wiBio

TYPE 2891 RELIEF VALVE

TYPE 289H RELIEF VALVE

Figure 1. Typical 289 Series Relief Valves

® The relief valve is protected from expo-

sure to physical damage and/or corrosive
substances.

1. When installing a 2898 Series relief valve, make sure
that the installation of the system complies with applica-
ble local, state, or federal codes or regulations.

2. Use qualified personnel when installing, operating,
and maintaining a 289 Series relief valve. Before instal-
fation, make sure there is no damage to or foreign
material in the relief valve and that all piping is clean and
unobstructed.

3. For installation of Type 289H, 289HH, and 289L relief
valves, the vent in the spring case must remain plugged
or undrilled in order for the pitot tube to function
properly.

D100280X012
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Table 1. Specifications

Available Configurations

Pressure Setting Adjustment

See tabie 2

Body Sizes and End Connection Styles

Adjusting screw

Pressure Registration

Type 289L: M 3/4 or B 1 in. NPT screwed
Types 289A and 289U: 1/4 in. NPT screwed
Type 289H: B 1 or M 2 in. NPT screwed
Type 2°9HH: 1 in. NPT screwed

Maximu. . Allowable Reliéf (Inlet) Pressure and
Relief Pressure Set Ranges :

See table 2

Material Tgmperature Capabilities

With Nitrile and Neoprene Elastomers: — 20 to
150°F {— 29 to 66°C)

With Fluorcelastomert: 20 to 300°F (— 7 to
149°C); available with Types 289H and 289HH
only

1. Bubble-tight shutatf can not be attained at sattings below 5 psig (34 bar) with
tuoroalastomar O-fing seat, .

Internal

Approximate Weight, LB (kg)

Types 289A and 289U: 0.75 (0.3)
Type 289H:

1in. Size: 4 (1.8)

2 IN. Size: 1.5 (0.7)

Type 289HH: 4 (1.8)

Type 289L: 1.5 (0.7)

Additional Specifications
For construction materials, see parts list

4. The 288 Series relief valves may be installed in any
orientation. However, if installing the relief vaive at an
outside location, adequate protection, such as raincaps
or elbow piping (see figure 2), must be attached to the
outlet to keep the relief valve from getting plugged or
from collecting moisture, corrosive chemicals, or other
foreign materials. If piping is to be attached to the valve
outlet, the following parts (if they are connected to the
valve outlet as shown in figures 4 through 8) must first
be removed: the screen (key 9), the snap ring (key 13),
and the gasket (key 15). A typical installation of a 289
Series reliet valve is shown in figure 2.

If using a 289 Series relief valve on hazard-
ous or flammable gas service, perscnal in-
jury and property damage could occur due
to fire or explosion of vented gas that may
have acumulated. To prevent such injury or
damage, provide piping or tubing to vent
the gas to a satfe, well-ventilated area. Also,
when venting a hazardous gas, the piping
or tubing should be located far enough
away from any buildings or windows so to
not create a further hazard, and the vent
opening should be protected against any-
thing that could clog it.

5. Apply pipe compound to the male pipeline threads
only; do not apply pipe compound to the internal body
threads. Then install the relief valve so that the flow
through it will match the direction arrow or marking cast
on the valve body.

2

PROTECT VENT FIPE
WITH RAIN CAP _/

289 SERIES
RELIEF VALVE

ZSEFN‘IC:E

REGULATOR
A24893-C
AZagd-1

Figure 2. Typical Installation

Startup
Key numbers are shown in figures 4 through 8.

With proper installation completed and system equip-
ment properly adjusted, close any vent vaives, and
slowly open the upstream shutoff valve while using
pressure gauges to monitor pressure.

Note

To ensure proper operation of the pitot
tube, it present, the spring case (key 2)
must be tightly sealed. it is recommended
that the gasket (key 15) be replaced when-
ever the closing cap (key 14} is removed.
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Table 2. Maximum Allowable Relief (Inlet) Pressure

spring case to prevent setting the relief valve pressure
too high. The location of the travel stop drive screw for

SPRING RANGE ~{sMAXIMUM ALLOWABLE
AVAILABLE BODY SIZE, | SPRING PART COLOR RELIEF (INLET)
CONFIGURATION INCH NUMBER CODE (RELIEF PRESSURE PRESSURE()
: SETTINGS) -
Psig Bar
020563 27022 | . 3 to 13 psig 0.2 10 0.9 bar
289A 1/4 182682 27022 | Siver 11 to 22 psig 0.8 to 1.5 bar 43 31
1FB269 27052 | Pink 1 10 4.5 psig 69 to 310 mbar
1 1D8923 27022 | Red 4 to 15 psig 0.3 to 1.0 bar 100 6.9
S 1D7515 27022 | Silver 10 to 20 psig 0.7 fo 1.4 bar v :
289H 1D7455 27142 | Green 15 to 50 psig 1.0 to 3.4 bar Tl
185365 27052 | Dark blue 7 to 18 inch we 17 to 45 mbar ck
2 1B5366 27052 | Gray | 0.5 to 2.25 psig 35 to 155 mbar 25 17
1'1B5368 27052 | Dark green 1.75 to 7 psig 121 to 483 mbar ‘ ’
185369 27052 | Red stripe 4 to 10 psig 0.3 to 0.7 bar .
289HH 1 1D7455 27142 | Green 45 10 75 psig 3.1 10 5.2 bar 100 6.9
1B4135 27222 | Silver 3 1o 8 inch we 7 10 20 mbar )
1N3112 X0012 ' Stainless stee! | 5 to 18 inch we 12 to 45 mbar N
289L 4 or1 | 13a7817 X012 | Silver 10to 18inch we | 25 to 45 mbar 7 05
13A7916 X012 | Silver 12 to 40 inch we 30 to 100 mbar
0V0602 27022 | Silver §te 25 inch we 12 to 62 mbar
280U 174 0F0582 27022 | Silver 20 Inch we to 3 psig | 50 to 206 mbar 10 0.7
1. This value indicates the rofief pressure sotting plus prassure buildup.
Antlsel_zmq sealant should be applied to SPRING SPRING RANGE | DIMENSION A
“}_T adjusting STI’BW {key 6) threads on PART NUMBER | (RELIEF PRESSURE SETTING) | lach | mm
valves without closing caps. :
. Drive screw
1B5365 27052 |7 to 18 inch w17 to 45 mbar not required
it set di . itor th 185366 27052 0.5 to 2.25 psig |35 to 155 mbar [1-17/32] 39
et prosauro wih gaugs g e fsmontross, 1508 215 175 0 iy |11 10 w3 e |
; i . . -5/16
dure. Remove the closing cap (key 14), or loosen the hex 189369 27052 |4 t0 10 psig  [0.310 0.7 bar_ |2-5/ %9
nut (key 11), and turn the adjusting screw {key 6) clock-
wise to increase or counterclockwise to decrease the
relief pressure setting. TYPE 289H
f SPAING CASE
. . . 1
For 2-inch Type 283H relief valves, when changing from H | .'
one spring range to another, it is recommended that a ,
new spring case be used so that the travel stop drive j =1
screw will be positioned correctly for the corresponding ¥ [:
spring range. Each spring range requires that the travel .
stop drive screw be positioned appropriately in the .i\

each spring and spring range is shown in figure 3.

Shutdown

Close the upstream shutoff valve, and release all pres-
sure from the relief valve.

Maintenance

Relief valve parts are subject to normal wear and should
be inspected periodically for maintenance. The frequen-
cy of inspection and replacement of parts depends upon
the severity of service conditions.

Figure 3. Location of Travel Stop Drive Screw
for 2-Inch, Type 289H Relief Vaive

This section contains information for inspection and
maintenance of 289 Series relief valves. Maintenance
procedures are presented for relief valve configurations
of similar construction. Refer to the appropriate proce-
dure and figure for the particular relief vaive configura-
tion when changing the control spring to one of a
different range or when inspecting, cleaning, or replac-
ing any other relief valve parts. The screen (key 9,
figures 4 through 7) and vent piping, if present, should
be free of foreign material that might impair relief flow.
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Note

The relief valve body (key 1, figures 4
through 8) may remainin the pipeline during
maintenance unless replacement of the
valve body is necessaty.

Avoic personal injury or property damage
from sudden release of pressure or explo-

sion of accumulated gas. Before starting
disassembly:

¢ [solate the relief valve from line pres-
sure, and

¢ Release trapped pressure from the
valve body and pressure line.

Type 289A Relief Valves
All key numbers are shown in figure 4.

1. Loosen the hex nut (key 11), and unscrew the adjust-
ing screw (key 8) to relieve spring compression.

2. Unscrew the machine screws (key 8), and remove the
spring case (key 2), the spring seat (key 4), the spring
(key 7), the diaphragm head (key 3) and the diaphragm
(key 5).

3. Inspect the diaphragm and seating surfaces for dam-

age or wear, and replace parts as necessary. To remove
the orifice (key 10} unscrew it from the body.

4. Reinstall the orifice, the diaphragm, the diaphragm
head, the spring, and the spring seat.

5. Reattach the spring case using the machine screws.

6. If a new spring with a different range is installed,
stamp the spring case with the new spring range.

7. Adjust the spring compression according to the pro-
cedures outlined in the Startup section.

Type 289U Relief Valves

Al key numbers are shown in figure 5.

1. Loosen the hex nut (key 11), and unscrew the adjust-
ing screw (key 6) to relieve spring compression.

2. Unscrew the machine screws (key 8), and remove the
spring case (key 2), the spring seat (key 4), the spring
(key 7), and the diaphragm assembly (key 5).

3. Inspect the diaphragm assembly and seating sur-
faces for damage or wear, and replace parts as
necessary.

4. Reinstall the diaphragm assembly, the spring, and
the spring seat.

5. Reattach the spring case using the machine screws,

6. If a new spring with a. different range is installed,
stamp the spring case with the new spring range.

7. Adjust the spring compression according to the pro-
cedures outlined in the Startup section.

Type 289L Relief Valves

All key numbers are shown in figure 6.

1. Remove the closing cap (key 14) and the gasket (key’
15), and then unscrew the adjusting screw (key 6) to
relieve. spring compression.

2. Unscrew-the machine screws (key 8), and then re- - -

move the spring case (key 2), the spring (key 7), and the
diaphragm assembly (key 5).

3. Inspect the diaphragm and seating surfaces for dam--
age or wear, and replace parts as necessary. To remove
the orifice (key 10}, unscrew it from the body. Check the
pitot tube in the diaphragm assembly for blockage, and
remove any foreign material that might impair proper
operation of the relief valve.

4. Reinstall the orifice, the diaphragm assembly, and
the spring.

5. Reattach the spring case using the. machine screws.

8. If a new spring with a different range is installed,
stamp the closing cap with the new spring range.

7. Adjust the spring compression according to the pro-
cedures outlined in the Startup section, and then rein-
stall the closing cap and gasket.

Type 289HH and 1-Inch Type 289H
Relief Valves

All key numbers are shown in figure 7.

1. Loosen the hex nut (key 11), and then unscrew the
adjusting screw (key 6) to relieve spring compression,

2. Unscrew the machine screws (key 8), and remove the
spring case (key 2}, the spring seat (key 4), and the
spring (key 7).
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3. Unscrew the hex nut {key 24), and remove the lower
spring seat (key 17, the diaphragm head (key 3), and the
diaphragm (key 5).

4. Unscrew the machine screws (key 29), and then
remove the stem guide assembly (key 31) and attached
parts from the valve body (key 1).

5. Slide the spacer (key 23) and the pitot tube (key 18)
and attached parts from the valve body.

6. Remove the washer (key 27), the gasket (key 19); the
spacer, the O-rings (key 30), the O-ring holder (key 21),
the O-ring (key 20), and the O-ring washer (key 22) from
the pitot tube.

7. Inspect the O-rings, the gaskets, the spacer, the
orifice, and the seating surfaces for damage or wear,
and replace parts as necessary.

8. Apply antiseizing sealant to the adjusting screw
threads, and to the end of the adjustlng screw that
contacts the spring seat. .

9. Slide the O-ring washer, the O-rings {(keys 30 and 20),
the O-ring holder, the O-ring {key 30), the spacer, the
stem guide assembly, the gasket, and the washer (key
27) onto the pitot tube.

10. Reinstall the stem guide assembly with attached
parts into the valve body, and then attach this assembiy
with the machine screws (key 29).

11. Replace the diaphragm, the diaphragm head, and
the lower spring seat, and then secure these parts with
the hex nut (key 24),

12. Reinstall the spring and the spring seat, and then
attach the spring case to the valve body using the
machine screws (key 8).

13. If a new spring with a different range is installed,
stamp the spring case with the new spring range.

14. Adjust the spring compression according to the
procedures outlined in the Startup section.

2-Inch Type 289H Relief Valves

All key numbers are shown in figure 8.

1. Remove the closing cap and the gasket (keys 14 and
15), and then unscrew the adjusting screw (key 6) to
relieve spring compression.

2. Unscrew the machine screw (key 8), and remove the
spring case (key 2), the washer (key 27), and the spring
(key 7).

3. Unscrew the hex nut (key 24), unscrew the lifting
stem (key 25}, and then unscrew the hex nut (key 11).

4. Remove the lower spring seat (key 17), the dia-
phragm head (key 3), the diaphragm (key 5), the lower
diaphragm head (key 26), and the gasket (key 19),

5. Unscrew the machine screws (key 29), and then
remove the stem guide assembly (key 31) and attached
parts. .
6. Slide the spacer (key 23) and the pitot 1cbe (key 18)
and attached parts out of the stem guide assembly.

7. Remove the gaskets (key 19), the spacer (key 23),
and the O-ring washer (key 22) from the pitot tube. Then
remove the O-ring washer (key 20) and the -arifice (key
10) from the valve body (key 1).

8. Inspect the O-rings, the gaskets, the spacer, the
orifice, and the seating surfaces for damage or wear,
and replace parts as necessary.

9. Apply antiseizing sealant to the orifice threads, and
then to the adjusting screw threads.

10. Reinstall the orifice and the O-ring (key 20) into the
valve body.

11. Slide the gasket, the O-ring washer, the gasket, the
spacer, the stem guide assembly, and the gasket onto
the pitot tube.

12. Reinstall the stem guide assembly with attached
parts into the valve body, and attach it with the machine
screws (key 29).

13. Replace the lower diaphragm head, the diaphragm,
the diaphrahm head, and the lower spring seat; then
secure these parts with the hex nut (key 11). Screw in
the lifting stem, and lock it in place with the hex nut
(key 24).

14. Reinstall the spring and the washer.

Note

For 2-inch Type 289H relief valves, when
changing from one spring range to another,
use a new spring case to position the travel
stop drive screw correctly for the corre-
sponding spring range. Each spring range
requires that the travel stop drive screw be
positioned appropriately in the spring case
to prevent setting the relief valve pressure
too high. The location of the travel stop
drive screw for each spring and spring
range is shown in figure 3.



s

289 Series '

o a AV

15. Attach the spring case to the valve body using the
machine screws {(key 8).

16. If a new spring with a different range is installed,
stamp the spring case with the new spring range.

17. Adjust the spring compression according to the
procedures outlined in the Startup section. Then install
the gasket and the closing cap.

Rl

Parts Ordering

When corresponding with your Fisher sales office or
sales representative about this equipment, always refer-
ence the equipment serial number stamped on the
spring case (Key 2) or the closing cap (key 14). When
ordering replacement parts, specify the complete 11-
character part number of each required part as found in

the following parts list.

Parts List

Key

Description

Parts Kit {included are keys 5, 9, 15, 19,
20, 30 and 38). Screen is stainless steel

Part Numher

and gaskets are compasition and neoprene.

Type 289A (includes only keys 5
and 9)
Neoprene diaphragm
Type 289L (includes only keys 5, 9, and 15)
Nitrile diaphragm and O-rings
3/4-inch body
1-inch body
Type 289H (1-inch body) and 289HH
Nitrite diaphragm and O-rings
Fluoroelastomer diaphragm and O-rings
Type 289H, 2-inch body (includes keys 5,
9, 15, 19, 20 and 38)
Nitrile diaphragm and O-rings
Fluoroelastomer diaphragm and O-rings
Type 289U (includes only keys 5 and 9)
Nitrila diaphragm

Valve Body
Typa 289A, zinc
Type 289U, zing
Types 289H {1-inch body) and 289HH,
Aluminum
Type 289H (2-inch body), cast iron
Type 289L, aluminum
3/4-inch body
1-inch body
Spring Case/Spring Case Assembly
Type 2B9A, zinc
Types 2689H (1-inch body) and 289HH,
Aluminum
Type 289H (2-inch body), zinc/steel
Type 288L, aluminum
Type 289U, zinc

R289A X00012
R289L X00012
R28OL X00022
R289H X00012
R289H X00032
R289H X00022
R289H X00042

R289U X00012

0Y0710 44022
1B0438 44012

3U8882 08012
3181992 X012

3L4070 08012
3L4069 08012

1A5051 44022

1PS017 08012
1E7020 000A2
3L3338 X0012
0B0616 44022

Key Description

3 Diaphragm Head
Type 283A, zinc
Type 289H, plated steel
1-inch body
2-inch body
Type 289HH, zinc plated steel
4  Spring Seat
Type 289A, brass
Type 289U, zinc
Types 289H (1-inch pody) and 289HH,
Plated steel

5° Diaphragm/Diaphragm Assembly
Type 288A, neoprene
Types 289H (1-inch body) and 285HH
Nitrile
Fluoroelastomer
Type 289H (2-inch body)
Nitrile
Fluorgelastomer
Type 289L
Nitrile(1)
3/4 & 1-inch body, standard
Fluoroelastomert?) (1-inch body)
Type 289U, nitrile
6 Adjusting Screw
Type 289A, brass
Types 289H (1-inch body) and
289HH, plated steel
Type 289H (2-inch body) zinc
Type 289L, Delrint4)
Type 289U, brass
7  Spring
8 Machine Screw, plated steel
Type 289A (6 req'd)
Types 289H and 289HH, 1-inch body
(8 req'd)
Type 289H, 2-inch body (B req'd)
Type 289L (8 req'd w/o wire seal,
7 req'd wjwire seal)
Type 289L (1 req'd wjwire seal)
Type 283U {6 req’d)

9  Screen, Stainless stee!
Type 289L
3/4-inch body
1-inch body
Types 289A and 289U
Types 289H and 28%HH, 1-inch body
Type 289H, 2-inch body
10 Crifice
Type 289A,
Aluminum
Type 283H (2-inch body)
Brass
Stainfess steel
Type 289L
Aluminum
11 Hex Nut
Types 289A and 289U, Brass
Types 289H (1-inch body) and 289HH,
Zinc plated steel
Type 289H (2-inch body),
Zinc plated steel
13  Snap Ring
Type 289L, Stainless steel
3/4-inch body
1-inch body

° Recommendsd spare part.

1. Assambly also includes an aluminum pitot tube and brushi
$pring seat and diaphragm head, and a Reoprens seat pad
and diaphragm head, a 302

2. Assembly also includes an aluminum pitot tuba, bushing,
stainless stea! spring seat, and a neoprens seat pad,

3. Assembly also includes a zing dizphragm head,

4. Trademark of E.l. duPont de Nemours Co.

Part Number

070227 44022
1D6664 28982
0W0202 25072
1P9014 25062

070226 14012
1B3725 44022

106671 25072

1A5052 02102

1EG066 02052
1E6066 02342

107800 02052
107800 02332

AL4068 GODAZ
1N3130 X0012
18A281 5X012

1A5684 14012
109954 48702
1B5379 44012
T10071 06642
0F0581 14012

See table 2
1B7774 28982

1A3917 24052
1A4078 24052

182856 28982

1L9277 28982
1A3451 28982

186335 38392
1E5648 43122
0L0783 43062
1E5648 43122
1181994 X012
0T0225 09012

1E7026 13012
1E7026 35072

1L4064 09012

1A5054 18992

1D6677 28982

D7801 24272

1B6336 38992
1E5648 37022

ng, a zinc plated steel
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289 Series
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Figure 4. Type 289A Relief-Valve

B "
1LAZBIEA (\§) l é

Figure 5. Type 289U Relief Valve

e

Key Description Part Number

13  Snap Ring (Cont.)
Types 289H and 289HH, 1-inch body

Plated steel 13A993 8X012
Type 289H, 2-inch body 1089241 X012
14 Closing Cap
Type 289H, 2-inch body, zinc 185416 44012
Type 289L
W/fo wire seal, plastic T10072 06992
W/o wire seal, zinc 1H9669 X0012

"Recommendec spare part.

14 , 15
-
10
P ———— -
| {9
i3

Figure 6. Type 289L Relief Valve

Figure 7. Typical of Type 289HH and 1-inch
Type 289H Relief Valves

Key Description Part Number
15 Gasket
Types 289H and 289HH, 1-inch body
Neoprene 13A59929 X112
Type 289H, 2-inch body
Neoprene 1P7533 06992
Type 289L ’
Neoprene 1E1056 06992
16 Nameplate, aluminum
Types 2B89H and 289HH, 1-inch body 1F8527 11992



' 289 Series

Key
— 17

18

19°

20*

22

) 23

24
) 25
S" 26
- 27

28

29

30"

Describtion

Lower Spring Seat

Types 289H and 289HH, 1-inch body
Plated steel

Type 289H, 2-inch body, zinc plated steel

Pitot Tube
Types 289H and 289HH, 1-inch body
Aluminum
Type 288H, 2-inch body
Brass
Stainless steel
Gasket .omposition
Type 288HH, 1-inch bedy (1 req'd)
Type 289H, 2-inch tody (3 req'd)
0-Ring
Type 289H, 1-inch body
Nitrile
Fluoroelastomer
Type 289H, 2 in. body
Nitrile
Flucroelastomer
Type 289HH
Nitrile
Fluoroelastomer
0O-Ring Holder, aluminum
Types 289H and 289HH, 1-inch body

C-Ring Washer
Types 289H and 289HH, 1-inch body
Aluminum T
Types 289H, 2-inch body, stainless steel
Spacer
Types 288H and 289HH, 1-inch body
Stainless steel
Type 289H, 2-inch body
Brass
Stainless steel
Hex Nut, plated steel
Types 289H and 289HH, 1-inch body
Type 289H, 2-inch body
Lifting Stem, plated steel
Type 289H, 2-inch body

Lower Dlaphragm Head, plated steel
Type 289H, 2-inch body
Washer, aluminum
Types 289H and 289HH, 1-inch body
Type 289H, 2-inch body
Pipe Plug. plated steel
Types 289H and 289HH
Machine Screw, plated steel (not shown)
Types 289H and 289HH
1-inch bedy (2 req’d)
Type 283H, 2-inch body {4 req'd)

O-Ring {2 req'd)

Typess*89H and 289HH, 1 in. body
Nitrile
Fluoroelastomer

Part Number

1D6666 25072
1D7795 25062

1F8262 09012

JE7019 14012
1E7019 35032

1F8268 04022
1D7798 04022
1F8266 06992
1F2692 X0012

1P3361 06992
1V6646 06382

1F2692 06992

1F2692 X0012

1F8264 09012

1F8265 09012
1E7021 36072
1FB263 35242

1E7022 14172
1E7022 35162

1A4997 24122
182282 28982

1D7802 24092

1E7031 25072

1F8267 09012
166805 11032

107548 28982

1D3869 28982
1E3865 28992

106875 06992
1N4304 06382

e While this information is presented in good faith and believed o be accurate,
Fisher Conlrols does nat guarantee salisfactory results from refiance upon such

infermation. Nothing contained herein is fo be construed as a warranty or
guaranlee, express or implied, regarding the performance, merchantability, titness

i)
6 : g
7 = 2
7 i I
21
3 B 8
{1
| o 3]
=
¢ '
3 % (il RS |9
29 7L 1 HJ i
‘ T (i
28 (8 Tt : At
&3 ‘1: S l J“”i 2
0 ; W =
1
18 N
. 38
BEMG-
Figure 8. 2-Inch Type 289H Relief Valves
Key Description Part Number

31 Stem Guide Assembly
Type 289HH, i-inch body
Zincfbrass
Zinc{303 stainless steel
Type 289H, 2 in. body
Cast iron/brass
Cast iron/303 stainless steel
32 Lifting Lever (not shown)
Type 289H, 2-inch body
33 Wire Seal (not shown)
* Type 289L, 1-inch body

34 Diaphragm Proteclor {not shown)
Types 289A and 289U
38" Gasket, Type 289H, 2-inch body

‘Recommended spare part.

1F8272 000A2
1F8272 X0012

1E7028 000A2
1E7028 X00A2

OR0617 25092

1D3847 99012

10A511 6X012
1181993 X012

or any other maller with respect to the products, nor as a recommendation lo
use any product or process in conilict with any patent, Fisher Controls reserves
the right, without nofice, to alter or improve the designs or specifications of

the products described herein.

Fisher Controls

For information, contact Fisher Controls:
Marshalitown, lowa 50158 USA
Cernay 68700 France

Sao Paulo 05424 Brazil
Singapore 2158

Printed in USA
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A

L

' Relief-valves #AA307.and #AA308. -

——  5.47" MAX

#1001/G602

\0(5\\2»

Pressure
Relief Valve
#AA307

Vacuum
Relief Valve
#AA308

Made from high-quality anodized
aluminum for ¢otrosion
resistance. Non-chattering, quiet
operation with minimum
restriction; %4 " pipe siza. Suitable
for temperatures to 300° F.

»Model #AA307 relieves prasglire
frem 2 to 25 psig; fiow 10 50
scim.

«todel #AA30E relieves vatuuin
from 9% to 277 Hg; flow to 50
scfm.

Pressure
Relief Valve
HAEQR(

Vacuum
Relief Valve
#AE961

High-quality anodized alumiaum
valves resist corrosion. Quiet
operation; minimum restriction,.
One-inch pipe size. Suitabis for
temperatures to 300° £,

» Modei #FAEDSG relieves pressure
from 2 to 20 psig; maximum flow
60 scim.

sModel #AEQS1 relleves vacuum

from 5 10 27" Hg; flow to 60
scfm.
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PRESSURE RELIEF VALVES

MAXIMUM FLOW | PRESSURE ADJUSTMENT RANGE o
MODEL SCFM PSIG PIPE SIZE
AA203 2 2-25 e
AA205 2 2-25 Ya"
AAB00 15 2-30 g™
AA307 50 2-25 /N
AED60 B0 2-20 1
‘MAXIMUM FLOW | PRESSURE ADJUSTMENT RANGE _
MODEL SCFM INCHES Hg. PIPE SIiZE
AAZ04 2 527 e
AA207 2 5-27 Va”
AAB40A 16 5-27 R N
AA3GS 50 527 %"
AES61 60 . .- 5-27 1
3
.f'- .
.
GAST
MANUFACTURING CORPORATION
Easlern $atas DEL iInited Ningdam Offiea : .
Dl - e ?'slg'?f’etfi;'ei“ﬁ?aw“ S08 Wastingian Ave. 5’552‘3"#&?3?2:;@“3& g U
P.0. Box 97 Wocd Dale. 1L 6011 Garistagr. K 07072 High Wycombe, Bucks HP12 35N
Senton HarboL MUAN2  Chicago Area: 1-600-546-7477  Galsiadt 201.933.8454 England i

Telex: 211608
Telefax: 616-927-0608

Dl lem 1] & 4

Telefsx: 703-850-1748

N.Y. City 212-553-1873
Teletax; 201-933-5545

Tix:
Fax' (0454) 436568



INSTRUMENTS INC.

BURLING

INSTRUCTIONS 1-DE-7
6-90

|3 INSTALLATION & OPERATING INSTRUCTIONS

IT - 1. MODEL IDENTIFICATION

]5 - ~ replacement.

L

- 2. PRIOR TO INSTALLATION

o - 2.1. Each Burling madel has a nameplate or fabel
)' which specifies in inches, what length the sensing

tube must be exposed to the temperature of the

process being controlled. This length is normally
- marked on the nameplate in the box within the

statement “EXPOSE [ IN TO HEAT". This

length is referred to in our Catalog DE as the

“Active Length”.

- - Itis permissible to expose slightly more but never

. less than the “Active Length”.

Exposing less than the correct “Active

Length’* wilt result in increasing the set point’

1- to possible unsafe levels.

J! ‘ 2.2, Maximum tube temperature limits specified on

s nameplates mustnever be exceeded, even by sur-
ges in the system.

2.3. The adjustable range must be selected 50 that
incorrect, inadvertent, or malicious settings at any
range point can not result in an unsafe system

] condition.

i , * 3. INSTALLATION

3 . 3.1. When received, model is ready for installation
]; ! and operation. .

3.2. Install model where shock, vibration, and tempera-
ture fluctuations are minimal so that moisture is

~ prevented from enfering the enclosure via the

i conduit.

[ 3.3. Install the sensing tube of the model in the equip-
ment being controlled or protected by using one of

r the following mounting fittings:

. a) Flange

- b) Welded bushing or union

” DIFFERENTIAL EXPANSION TYPE TEMPERATURE CONTROLS & LIMITS

] \’ Before installing a Burling Temperature Control or Limit, read and understand the following instructions. If in
doubt, call Burling at (201) 635-9481 ’

. All models incorporate a namepiate or label, which shows the MODEL NUMBER and a SERIAL NUMBER or IDEN-
TIFICATION NUMBER. Use these numbers to identify your particular model and also to re-order an identical

2.4. Types of covers of housings are indicated by
suffix model number:
"S" is general purpose {(Nema type 1)
“GC» is watertight and dust-tight (Nema types 4 & °

5)

“X” is explosion proof (see nameplate for rating)
*O" has no cover
Only models with “C” or “X" suffix should be
operated below 32°F for extended periods, and
only then if conduit connection is properly sealed
to prevent entrance of moisture to inside of case.
Ambient temperature at microswiich should not
exceed 250°F. For longer switch life, itis best not
to exceed 175°F. )
Ambient temperature at valve in pneumatic mod-
els should not exceed 200°F.
See special information for “Couple-Switches” in
paragraph 7.

3.4. Do not use force on the tube or head of the model.
Use a wrench on the hex of the mounting fit-
ting only.

3.5. Do nottum the head on the tube. This upsets tem-
perature catlibration.

3.6. Do not fasten, clamp, or otherwise restrict expan-
sion of the tube anywhere except at mounting
fitting.
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4. WIRING OF ELECTRIC TYPES

4.1.

4.2

4.3.

4.4.

WIRING AND SAFETY PRECAUTIONS:

Witing should comply with local codes,
regulations, and ordinances.

Do not run sensor wires in same conduil as
power wires.

Shut off power to modef before wiring,

Read ali labels before connecting wire or
applying power.

Observe all efectrical ratings.

Be sure any unused wiring conduit openings are
sealed before applying power.

Remove cover by one of the following methods:

a) Remove or loosen screws and lift off cover or
cover plate.

b) On models with threaded cover, unscrew
upper half while holding bottom half of housing
{Avoid holding by tube or mounting fitting).

For electric rating, see mode! nameplate. Thisisan
Underwriters Laboratory rating of the microswitch;
butforlongest lifeitis not advisable tooperate ator
near full rated load.

Microswitches are S. P. D. T. The switch terminals,
terminal plate, or lead wires are marked or colored
to indicate the following action:

5. PIPING OF PNEUMATIC TYPES

5.1.

52

53.

Connect tubing or piping to external air connec-
tions. Nameplate indicates proper connections for
direct or reverse action. Bleed outlet should be
exhausted to atmosphere.

Special care must be taken that air entering the
valve is clean, dry, and free from oil. A filter should
be installed in the supply line for'this purpose.

When used as a high temperature limit, connect
branch line from other controller to air supply
connection. '

4.5,

4.6.

4.7.

S.4.

5.5.

C (white): Common

N.C. (red): Normally Closed - opens on tempera-
ture rise.

N.O. (blue): Normally Open - closes on tempera-

ture rise.

On two and three switch models, each switch is

independent of the others.

Toimprove access to the lower terminal of the mic-

roswitch inmodels B-1C and B-2C, loosen the %~

hex nut securing the enclosure, Unscrew the top

half of the enclosure, then pull the assembly away

from the bottom half of the enclosure. When re-

assembling follow instruction printed on

CAUTION label affixed to bottom half of the

enclosure.

Manual Reset Microswitches. Thistype hasa plas-

lic or metal button or plunger on the bottom of the

switch, located between the terminals. This must
be manually reset each time the switch is actuated
atthe lever. On the Model A-1S it projects through
the top cover. On the Model H-1S, it projects
through the bottom of the head casting. On most
other Models, the cover or caver plate must be
removed to gain access to the reset bution.

Air supply pressure depends on the requirements
on the diaphragm valve or motor being used. The
Burling pneumatic control can handle any pre-
ssure up to 30 psig.

On the valve stem, there is a collar and pointer.
There are also two stop pins on top of the valve to
limit rotation of the stem. For most conditions,
pointer should be exactly midway between stop
pins. To reduce throttling range, turn clockwise
toward stop pin; to increase, tum counterclock-
wise.
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6.ADJUSTMENT OF TEMPERATURE SET POINT

6.1. All controls and limits are always factory tested
and set at the mid-point of the lemperature range
unless otherwise marked.

6.2. All controlsflimits marked with the FM approved
insignia
have their sel points ‘sealed’ with either a brass
caporblue‘Sentry’ seal. These setpoints mustnot
be changed.

6.3. To change the temperature set point (within the
range shown on the nameplate) tum the adjusting
screw or knob. On models withouta dial calibrated
in degrees, the amount to tum it can be estimated
from the data in Burling catalog DE. For an
accurate temperature set point, itis very important
that the active portion of the tube is exposed tothe
desired temperature long enough for both inner
and outer members to reach a uniform tempera-
ture. Then, turn the adjusting screw of knob until
switch button is just actuated.

6.4. On Models A-10 and A-1S, tum screw located

directly above tube. Turn carefully, this is a coarse
adjustment. Turn clockwise to raise. {On the A-

1SL(U.L) thisadjustmentis sealedand cannotbe’

changed. The factory temperature set point is

stamped on the nameplate.)

6.5. a) On Moedels B-1C, B-10, and B-1X, use the
adjusting screw which ‘activates the switch.
Approximately five turns are required to cover
range listed on nameplate. Counterclockwise
to raise temperature set point.

b) On Models B-20, B-20, and B-2X, use the
adjusting screws which acluate the switches,
one turn covers full range. Clockwise to raise
temperature set point. .

6.6. On Models C-1S and K-15, use the knob. O
Madel C-1S only, a separate high limit screw is
provided next to the main adjusting screw. Turn
clockwise to raise temperature set point.

6.7 OnModelsF-1C,F-2C,F-3C,V-25, and V-2X,use
the main adjusting knob or screw. For those mod-
els having lthe hex set screw adjust, approximately

6.8.

6.9.

4 turns cover full range. Clockwise to raise tem-
perature set point.

On Models F-2C-1075, F-2C-1076, and other
Model F-2C having tworanges, dials, and pointers
on the nameplate, make all adjustments with the
two main external adjusting screws. Donot touch
the small internal set screws which actuate the
switches. These are for factory calibration only.

On two or three switch models, each switch is
intended to operate at a different temperature and
is factory set at whatever temperature is specified.
The individual adjusting screw ateach switch may
be used to change the temperature difference bel-
ween switches. Do not exceed the maximum dif-
ferential between switches listed in Catalog DE.
Counterclockwise to raise temperature set-point.

6.10.0n Models H-15, HR-A, and V-1X, approximately

6.11.

6.12.

6.13.

six turns of the adjusting screw are required to
cover range listed on nameplate. Turn in direction
indicated by dial. Onthe H-15 L(U.L)thetempera-
ture is factory set, sealed, and stamped on the
nameplate. Counterclockwise to raise tem-*
perature set point.

On Model M-1C, use the hex head screw which
actuates the switch. Approximately five turns are
required to cover the full range listed on
nameplate. Counterclockwise to raise tem-
perature set point.

On Model OR-A, use main adjusting knob or set
screw. Since these are pneumatic units with throt-
tling action instead of snap action, this adjustment
changes temperature of zero pressure output.
Clockwise to raise temperature set point.

The R-1 is essentially a fixed setting thermostat,
the tactory set point is marked on the nameplate.
Some field adjustment is possible with the pin and
collar located between the lever and switch. Move
clockwise to raise temperature set point;
counterclockwise to lower.



7. COUPLE SWITCHES®

7.1. Burling Couple-Switches® include a thermocou-

ple installed in the tube assembly with the ‘hot
junction’ held against the inside of the tube end.
The size and type of thermocouple are indicated
onaseparate nameplate, and itis connected either
to a terminal strip marked “+” and “—", or direct to
an indicating meter which may be installed in the
housing or fastened to the outside of it Never
connect power to this terminal strip.

7.2, Installation, Wiring, and Adjustment of Tempera-

ture Set point, is identical to all other models des-
cribed in previous paragraphs.

. Thermocouple Wiring. When no meteris included,

the thermocouple may be connected to any suit-
able indicator or recorder, local or remote, using
suitable thermocouple extension wire. A separate
conduitconnection is provided in the head, do not
run in the same conduit as power leads.

-=

Limitation of Warranty

Wewarrantto the original purchaser the product manufactured by us to be free from defects in material andworkmanship
when feaving our factory. Our obligation under this warranty is limited to the repair or replacement without charge, F.O.B.
ourfaclory, any product which may prove to be defective when itleft our tactory and which our examination shall disclose
to our satisfaction to be thus defective, provided such product s returnedto ourfactory, transportation prepaid, within one
year from date of shipment from our factory. in no event shaltwe be liable for injury or damages, including consequential
damages, directly or indirectly arising from the use of the product. THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL
OTHER WARRANTIES EXPRESSED OR IMPLIED, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR USE AND ALL OTHER OBLIGATIONS OR LIABILITIES ON OUR PART, AND WE NEITHER ASSUME,
NOR AUTHORIZE ANY OTHER PERSON TO ASSUME FOR US, ANY OTHER LIABILITY IN CONNECTIONWITH THE SALE
OF OUR PRODUCT.

Disclaimer Statement

Burling does not authorize any other person or party to inspect, repair, rework and/or recalibrate Burling differential
expansion type temperature conirals and/or limits. All such products requiring same, must be returned to our Chatham,

N.J, US.A factory.

P.O. Box 298, 16 River Road, Chatham, N.J. 07928 = (201) 635-9481 e+ FAX (201) 635-9530



INSTALLATION AND ADJUSTMENT INSTRUCTIONS

INSTALLATION OF THERMOMETERS
Good practice requires the use of a thermowell in all pressurized applications. Case temperature should not exceed 200°F (93°C).

Avoid bending the stem, as this will result in frictional errors in indication.
To tighten thermomeler to its fitting, use a wrench applied to the hex or flats above the threads. Never tighten by hand.
Thermometer stem should be immersed at least four inches (or entire stem, whichever is less) for best reading.

RESETTING POINTER (Resetlable models only)
If it is necessary to make an adjustment to the thermometer, proceed as follows:

1) Place thermometer to be recalibrated in an agitated liquid for at least 3 Minutes, aloengside a master reference thermometer.

2) Using a wrench, coin, or screwdriver, turn the slotted hex nut on the back of the case until the pointer is at the proper reading
on the scale.

3) Re-install thermometer, following above installation steps.
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g Electronic Hour Meter
7 . ACHour Meter, Series T50
|

W RALY L AR LA IAL  APAAL Y

UV b

Technical Data

_ memmn)

Series T50

service.

€ . FEATURES:

_] & Solid State Electronic Circuit
@ Cuartz-Crystal for Accurate Timing

.l @ Absolutely Will Not Lose Courtt

& ' @ HighImpact, Tamperproof Plastic Case
@ Sealed Against Moisture arxd Dist

]r ' @ ULand CSA Recognized

® MADE IN THE USA

® [ndicates Operating Time in Hours and Tenths

ENM’s Series TS0 electronic AC hour meteris a
low cost reliable hour meter incorporating the
latest state-of-the-art in electonics. It's quartz-

crystal time base insures accurate long term
time-keeping.

Arelizble electromechanical wheel-type indicator
is used to store accumulated hours.

. This compaet tamperproof meter is sedled
againstthe environment to provide years of

The TS50 elapsed time indicator was designed for
useontestandrecording equipment, for providing
maintenance contral, for establishing warranty
programs, for meaaurlng machine utllization and
production time, or for any application where
time-in-use is to be determined.

SPECIFICATIONS:
i
’ Time Scale: B-dighs - 99,999.9 Hours
Automatic racycle to zerc
Figures: Hours — White on black
Tanths — Black on white
Height —0.140"
Cpearting Vollage: 117V AC+10%
Other valanes available
Frequency: 5% or 60 Hx
Power Consumption; Less than 0.4 Watts
Aczurecy: Better than £0.02% aver
artite range
Temperature: From 40°Cto 85°C

Vioration: Resistance:

Termination:

Configuration:

Withstands 10 10 75 hz
attvdgs

174" male blade terminals

Round 3-hole Bazel
e+ - -Round SAE Bezel with — - -~ ~ .

BIS2ENM Co. Pa

Postt™ brand fax transmittal memo 7671 |#otpages » \§
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Pansl Gasket
ULANEMA 4X,12

This UL Hsted Jasket was designed
2nd ested for se with the T40B
2ng TS0B seres howr meters for
water segied panel mounting.
Material is heat, ol resisznt, angd

| resiste commpression sat.

Designed 10 protect elecyonic

.} panels against mokure and

concsian fam parkdic
wasi-downs or acsigental
suomersion.  Steinfess sieel
miounting hardwzre & 2lso

yeilable.
Description _Part No.,
NEMA Gasket AQATS
MEMA Gasket

wf Mouming Hardwars B2OOH7

p— 273" —
P 2000 —

‘ 0T undersize :‘t\t“#‘ﬁscr'er'A B
: 3 Holes Equally Spaced

03 823 4834

B15000 Series
Mechaneial Coumnter Levers

A vaiaty of levers can be
prchased separately ar a5
standard with tha M2BA and M3CA
Series siroke CouME,

Description Part _No.

1* sraight B13005A
2" sralght B150G0sC
3" stendard B15005E
1° twisted 2150044
2" twisted B15004C
3" wwisied 8150048

CONTROLLER SERY

Mouniing Bracket for T40
and T50 Series Hour Meter

This mowting braclet wes
designed for moursing the T40A
2nd TS0A Series hour meiers i
ara=s where a panel & nat
availzhle, such 25 mdemesth 2
dashhoard., Thic seel "L® brackat
is coated with & dursbie black
coating and two liptical hokes
allow for variable scraw sZe.

Description Part No.
L-Bragkst ATSO4Z

troo4

Panel Mourt Kt for T408 &

TEOE Series Hpur Meters

This mourtitg Kit is designatad for
Usa with the T408 and TE0B
Saries hour meters for secwing the
three-haiz lange into panel
cuout.  Kit bonsists of three #6
siness steel maching SCraws,
ook washers, and hex nuts.

Description Part No.
paunting Kit B20014
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IMPORTANT - Read Carefully Before Opening Disk Packet.

SITEPRO™ MANAGER Software License Agreement

License

This is a legal agreement between you (the. end user) and ORS Environmental Equipment, a division of
Groundwater Technology, Inc. ("The Company’). Bybreaking the seal on the software disk packet, you
signify that you have read this SSTEPRO™MANAGER License A greement and acoept its terms. Ifyou
donotagrestothe lerms of thisagreement, promptlyretumthe unopened disk packageand accompanying
written material for a full refund.

1. Grontof License. This SITEPRO™MMANAGER Software License Agreement ("Li-
cense™) permits you to nse one copy of the SITEPRO™MMANAGER software product
("Software™ on any single computer, provided the Software is in nse on only one com-
puter at a time, If you have multiple Licenses for the Software, then at any time you may
have as many copies of the Software in use as you have Licenses., The Software is "in use”
in a computer when it is loaded onto the permanent memory (e.g., hard disk) of that com-
puter. However, a copy installed on a network server for the sole purpose of distribution
to other computers is not "in use." If the anticipated number of users of the Software will
exceed the number of applicable Licenses, you must have a reasonable mechanism in place
to assure that the number of persons using the Software concurrently does not exceed the
number of Licenses. If the Software is permanently installed on a computer hard disk,

‘then the person authorized 1o use the computer also may use the Software on a portable
computer, laptop or home computer. If such person’s authorization to nse th. -omputer
ceases for any reason (e.g., termination of employment), then such person’s authority to
use the Software on a portable computer, laptop or home computer shali cease.

2. Copyright. The Software is owned bythe Company and is protected by United States
copyright laws and international treaty provisions. Therefore, you may not medify, trans-
late, reverse engineer, decompile, disassemble, create derivative works based on or copy
the program or accompanying literature. You may (a) make a copy of the Software solely
for backup or archival purposes, or (b) transfer the Software to a single hard disk pro-
vided you keep the original solely for backup or archival purposes. You maynot copy the
SITEPRO™MANAGER user manual or any other written materials accompanying the
Software exept as expressly provided for in this License. Contact ORS Environmental
Equipment at (603) 878-2500 if you wish an extra copy of the manual.

3. Transfer of License. This License is your proof of license to exercise the rights granted
herein and must be retained by you. You may transfer your rights under this License on a
permanent basis provided that you transfer this License, the Software and all accompany-
ing written materials, you retain no copies, and the recipient agrees Lo the terms of the Li-
cense.




Multiple Media Restriction. Your Software package contains both 3,5" and 5.25" disk ver-
sions of the STTEPRO™MANAGER Software. You may use only the disk appropriate
for your eingle designated computer. You may not use the other disk on another com-
puter, or loan, rent, lease or transfer it 1o another user except as part of a transfer or other
use expressly permitted by this License.

Limited Warranty, The Company warrants that the Software will perform substantially in
accordance with the accompanying written materials and will be free from defects in mate-
rial and workmanship under normal use and service for a period of ninety (90) days from
the date of receipt. Any implied warrantics-on the Software are limited to ninety (50)
days. Some states do not allow limitations on the duration of an implied warranty, so the
above limitations may not apply to you. This limited warranty gives you specific legal
rights. You may have others which vary from state to state.

Customer Remedies. The Company’s entire Bability and your exclusive remedy shall be, at
the Company’s option, either (a) return of the price paid or (b) repair or replacement of
the Software that does not meet the Limited Warranty and that is retured wi: h a copy of
your reccipt. This limited Warranty is void if failure of the Software has resul o1 from ac-
cident, abuse, or misapplication. Any replacement Software will be warranted for the re-
mainder of the original warranty period or thirty (30) days, whichever is longer.

)

No Other Warranties. The Company disclaims all other warranties, either express or im-
plied, including but not limited to implied warranties of merchantability and fitness for a
. particular purpese, with respect to the Software and the accompanying written materials.

No Liability for Consequential Damages. In no event shall the Company be liable for any
damages whatsoever (including, without limitation, damages from Joss of business profits,
business interruption, loss of business information, or other pecuniary loss) arising out of
the use or inability to use the Software, even if the Company has been advised of the possi-
bility of such damages, Because some states do not allowthe exclusion or limitations of
consequential or incidental damages, the above limitations may not apply to you.

This Agreement is governed by the laws of the Commonwealth of Massachusetts.

5
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QUICK START SUMMARY

Read This Section Even If You Don’t Read Anything Else.

If you are an experienced computer user, you may wish to
jump directly into installation and operation of SITEPRO™
Manager. Proceed as follows:

To Install SITEPRO Manager

1.

2.

Run Windows™,

Insert the SITEPR O Manager diskette into the ap-
propriate drive of your computer - for example,
Drive A or B. ‘

.--Open the Windows Program Manager and select

"Run" from the File menu.

At the command line, type (drive):\ SETUP - where
(drive) is the name of the drive into which you in-
serted the SITEPRO Manager diskette. For exam-
ple, AASETUP.

. Click on "OK"

. SITEPRO Manager will prompt you through the in-

stallation process.

The Setup Program asks where to install the ORS
icon and creates a new Program Group. -
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To Get Into SITEPRO Manager

Double click on the ORS icon to bring up the Main Menu
screen.

To Set Up SITEPRO Manager For Your Computer

1. Select the SET UP PROGRAM option from the
Main Menu.

2. Follow on-line setup instructions. Refer to Chapter
3 for more information.

To Run STTEPRO Manager
1. Setup the progrgm as explained in Chapter 3.
2. Configure asite as explained in Chapter 4.

3. Access the site as explained in Chapter 5.

CAUTION: LIGHINING PROTECTION REQUIRED!

If your SITEPRO system is installed in an area that is prone
to lightning strikes, have your electricial install 2 phone line
lightning arrestor. Consult your local telephone company for
further information.

QUICK START SUMMARY
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CHAPTER 1: INTRODUCTION

Chapter Summary
This chapter contains the following introductory information:

o Welcome to SITEPRO™ Manager - a general introduction to the
software package and its features.

o What You Need - a list of hardware required to run SITEPRO Manager.

e What You Get - a list of materials you receive when you purchase
SITEPRO Manager.

o What You Should Know Before Starting - a list of basic skills required to
get the most from SITEPRO Manager.

o About This Manual - a description of documéntation conventions used
in the manual.

e What This Manual Covers - a list of topics covered in the manual.
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WELCOME TO SITEPRO™ Manager

SITEPRO Manager is a user friendly remediation site man-
agement software package that runs under the Microsoft
Windows operating environment. Designed to complement
the optional remote monitoring and data logging features
available with the ORS SITEPRO 2000 series of control
panels, SITEPRO Manager can monitor networks ofup to 16
SITEPRO panels over a standard phone line using a Hayes
compatible modem. AnySITEPRO panel is compatible with
the SITEPRO Manager software package as long as the
optional remote monitoring and data logging (télemoni-
toring) package hasbeen installed both at the remote site and
in the host PC.

Using the Microsoft Windows user interface, SITEPRO

Manager featuresa series of interactive screens that allow you
to configure and access sites.

CHAPTER 1: INTRODUCTION



CONFIGURE SITE

e Allows you to specify site specific parameters (site
name, dial-out numbers, etc.) for up to 10 different
networks of SITEPRO panels.

s Allows you to configure individual panel parameters
such as panel type, interlock, analog and monitoring
and alarm as well as dialout and data logging options.

ACCESS SITE (Local or Remote)

.. AlloWs_you to determine the operational, diagnostic
and monitoring input status of SITEPRO panels at
up to ten different remeédiation sites.

WHAT YOU NEED
Minumum Requirements:

e A personal computer capable of supporting
Windows™ 3.1 or later and that has an 80286
processor and 2 megabytes (MB) of RAM memory, 4
MB of free disk space and at least one high density
floppy disk drive.

e Microsoft Windows™ version 3.1 or later.
¢ Hayes compatible modem (external recommended).
e A Mouse that is supported by Windows.

Recommended Equipment:
o A 486SX,25MHZ PC with 4.0 MB RAM.

e Microsoft MS-DOS version 5.0 or 6.0.

CHAPTER 1: INTRODUCTION
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WHAT YOU GET

* A VGA monitor.

e A Windows Accelerated Video Card

* A 130 MB hard drive.

e A 3.5"or 5.25" high density floppy drive.
¢ A Microsoft compatible mouse.

s A 2400 Baud Hayes compatible modem (external
recommended).

SITEPRQO Manager requires that at least one of your
SITEPRO panels be equipped with the optional telemoni-
toring package. If you wish to upgrade your SITEPRO net-
work for SITEPR O Manager, return one panel (the Master)
to ORS for installation of the telemonitoring upgrade.

Check the contents of your STTEPRO Manager package. The
package should contain the following items: SITEPRO Man-
ager Registration Card, SITEPRO Manager Program Disk,
and SITEPRO Manager User manual.

WHAT YOU SHOULD KNOW BEFORE STARTING

This manual explains how to use SITEPRO Manager. It
assumes that you are familiar with your computer, its operat-
ing system and directory structure. Since many of the tech-
niques you need to use SITEPRO Manager are common to
all Windows applications, you should also knowhowto do the
following: :

e [Use a mouse
s Choose commands
e Type text into premade ficids

CHAPTER 1: INTRODUCTION
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. In addition to basic computer skills, you should have a thor-
ough familiarity with the STITEPR O 2000 Control Panel and
its documentation.

ABOUT THIS MANUAL

This manual uses the following conventions to present infor-
mation:

An exclamation potnt icon indicates a WARNING of a situ-

A ation or condition that could lead to personal injury or death.
You should not proceed until you read and thoroughlyunder-
stand the WARNING message.

A raised hand icon indicates CAUTION information that

@ relatesto a situation of condition that could lead to equipment
- malfunction or damage. You should not proceed until you
read and thoroughly understand the CAUTION message.

A note icon indicates NOTE. information. Notes provide

> additional or supplementary information about an activity or
concept.
V7. A single clicking mouse icon indicates that you are expected
@\ to click once on a control button, icon or option box.
QW : Double clicking mouse icons indicate that you are expected

to double-click on a control button, icon or option box.

A keyboard icon indicates that you are expected to type text
into a screen field '

CHAPTER 1: INTRODUCTION



WHAT THIS MANUAL COVERS

QUICK START SUMMARY includes;
-, ¢ How to survive without reading the manual.

CHAPTER 1: INTRODUCTION, includes;

P * Basic overview of the SITEPRO Manager software
package, its capabilities and hardware requirements
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| CHAPTER 2: INSTALLING SITEPRO Manager, includes;
s Instructions for installing SITEPRO Manager

i ' CHAPTER 3: PROGRAM SETUP, includes;
- ¢ Procedures for setting up your computer to run
L SITEPRO Manager

s CHAPTER 4: CONFIGURE SITE, includes;
e Descriptions of the Site Configuration screens
e Procedures for configuring SITEPRO panels

CHAPTER 5: ACCESS SITE, includes;
e Descriptions of the Equipment Status screens

o Procedures for accessing the site and assessing the
status of all SITEPRO panels

e Procedures for preparing the host computer to
T receive dial out messages from the remote site

CHAPTER 6: UTILITIES, includes;
e Procedures for saving site configurations to disk

e Procedures for loading site configuration files onto a
second computer

CHAPTER 1: INTRODUCTION



¢ Procedures for viewing logged data

APPENDIX A: DOWNLOADING DATA, includes;

e Procedures for downloading logged data

APPENDIX B: GRAPHICS PACKAGE, includes;

e Procedures for using Windows™ Paintbrush package
to customize you Site Screen

APPENDIX C: UP-TIME MONITORING, includes;
» Explanation of how'system UP-TIME is calculated.

FOR MORE INFORMATION ¥
If you need additional information on this or any other ORS
product, contact our Sales or Technical Support staff at:

ORS Environmental Equipment
32 Mill St.
Greenville, NH 03048
Phone: (800) 228-2310
(603) 878-2500
Fax (603) 878-386

CHAPTER. I: INTRODUCTION



CHAPTER 2: INSTALLATION & STARTUP

Chapter Summary
This chapter contains the following information.

o Installing SITEPRO™ Manager - how to load SITEPRO Manager on
your computer.

e Opening SITEPRO Manager - how to open the program and choose
basic options.

INSTALL SITEPRO MANAGER

- SITEPRO-Manager installation is simple and trouble-free.
The installation program on your SITEPRO Manager pro-
gram disk ensures that the installation is optimized for your
computer.
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@ Please follow the installation process as described below. Do
not simply copy files from the diskette to your hard drive.

To install SITEPRO Manager:
1. Run Windows on your machine.

2. Insert the SITEPRO Manager diskette into the ap-
propriate drive of your computer - for example,
" Drive A or B.

3. Open the Windows Program Manager and select
"‘Run" from the File menu.

4. At the command line, type (drive) SETUP - where
(drive) is the name of the drive into which you in-
serted the SITEPRO Manager diskette. For exam-
ple, AASETUP.

CHAPTER 2: INSTALLATION & STARTUP
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5. Click on "OK"

/

6. SITEPRO Manager will prompt you through the in-
stallation process.

When selecting a drive on which to install STTEPRO Man-
ager, confirm that there is at least 3 MB of space available.
The installation program will provide this information.

@

Open Program At the conclusion of the installation process,an ORSicon and
Program Group will be incorporated into the Windows Pro-
gram Manager. . Double click on this icon to open SITEPRO
Manager and display the Title screen (Figure 2-1, below).

Z
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1 - - _

If desired, move the ORS icon to an existing Windows Pro-

gram Group and delete the empty Program Group originally
.occupied by the icon.

[

FIGURE 2-1. The SITEPRO™ Manager Title screen.

CHAPTER 2: INSTALLATION & STARTUP
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Display Main
Menu Screen

2

<

To display the SITEPRO Manager Main Menu screen (Fig-
ure 2-2, below), click on the center of the Title screen.

The Main Menu screen displays buttons for accessing Pro-
gram Setup, Site Screen and Utilities options.

FIGURE 2-2. The SITEPRO™ Manager Main Menu screen.

Program Setup (Chapter 3) allows you to modify your com-
puter’s configuration to run SITEPRO Manager.

Site Screen provides access to procedures for configuring the
site (Chapter 4) and assessing site status (Chapter 5).

Utilities (Chapter 6) allows you to save configuration files,
load site data or examine logged data.

CHAPTER 2: INSTALLATION & STARTUP
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{ - CHAPTER 3: PROGRAM SETUP .

|| Chapter Summary
This chapter contains the following information:

. e Sef up computer - how to configure your computer to run SITEPRO™
s Manager.

. PROGRAM SETUP PROCEDURES

- FIGURE 3-1. PROGRAM SETUP Dialog Box.

l QM- From the Main Menu screen (Figure 2-2, Chapter 2), click on
the PROGRAM SETUPbutton to accessthe ProgramSetup -
‘ dialog box (Figure 3-1, above).

i CHAPTER 3: PROGRAM SETUP
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Change Password

\\\”/

<

Choose Serial Port

NI/

e

Click on the CHANGE PASSWORD button if you wish to
change your password. When you receive STTEPRO Man-
ager, the default password will be "ORSEE".

Click on the DOWN ARROW under the Modem Serial Port
heading and choose the serial port (COM1,2, 3 or 4) you are
using for modem communications.

If you choose the wrong serial port, you will get an error
message the firsttime you attempt to establish modem contact
with the site., If this happens, consult your computer manual
to determine the correct COM port..

Choose Dialing Prefix

N\

[*2

Initialize Modem

Click on Dial Tone (ATDT) for rotary phones or Dial Pulse
(ATDP) for touch tone phones. Click on Custom Prefixif you
require a special prefix (e.g., "9"to bypass a switchboard).

The default Modem Initialization Command string (shown in
Figure 3-1) assumes that you are using a low speed (2400
baud) Modem. Do not modify this string unless you have a
Modéem that can transmit at rates faster than 2400 band. If
you do have a high speed Modem, you may have to change
the initialization string to lock the baud rate at 2400. Refer to
the documentation provided with your Modem to determine
the proper "AT Command". Type this command at the end of
the default Modem Initialization Command string. For ex-
ample, for aZoom 14.4 baud Modem, add 'F5"to the end of
the string.

CHAPTER 3: PROGRAM SETUP



Set Path

In the Program Path field, type in the appropriate program
path in the form shown in Figure 3-1. For example,
CASITEPROMN.

WARNING: The path is set at installation and should not be
changed.
Save Setup Configuration
Q\2- _ Click on the OK button to save your setup.

: Once program setup has been completed, refer to Chapter 4
of this manual and carry out configuration procedures.

CHAPTER 3: PROGRAM SETUP



CHAPTER 4: CONFIGURATION

Chapter Summary

This chapter contains the following information:

e Important terms - definitions of terms used in this chapter.

e Overview - what is configuration?

o Configure site - how to configure your remediation site.

o Configure panels - how to configure each panel on your site.

Important Terms
Site

Host

Aemote

Configuration

Upload

A network of up to 16 interconnected SITEPRO™ 2000
control panels. In order for the site to communicate with a
computer,one of the panels in the network must be equipped
with the SITEPRO telemonitoring option which includes a
modem. ThlS panel is called the Master.

The computer running SITEPRO™ Manager (host end soft-
ware) and communicating with the Master panel at the reme-
diation site (Remote) via a modem.

The Master panel (at the remediation site) contammg the
remote end software.

The act of adjustinghardware/software parameters, limits and
units to permit communication between the host computer
and the panels at the remediation site and to allow the panels
to function as desired.

To copy the host end software configuration to the remote.
This is done automatically the first time the site is accessed
after a change has been made to the host end configuration

CHAPTER 4: CONFIGURATION
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OVERVIEW

Once SITEPRO Manager hasbeen installed (Chapter 2) and
your computer has been set up to run the program (Chapter
3), the next step is to configure the site. Configuration of
remote panel and host computer software determines (1)
which site and equipment parameters will be monitored, (2)
which site conditions will generate interlock alarms and (3)
which site conditions will cause the site to call the host com-
puter.

Configuration can be carried out either remotely, using the
modem, or locally, using the RS-232 port on the Master panel
at the site. During configuration, changes are initially made
only to the host end copy of the software. Configuration
information is uploaded to the remote end software the next
time the site is accessed for monitoring. This uploading
process requires a password, and.occurs any tlme configura-
tion changes are made at the hostend. - i

Additionally, whenever the site is accessed, the host end
software configuration is checked against that of the remote
end. Ifadiscrepancyisdetected, a password isrequested, and
the configuration of the host end software is uploaded to the
remote. This feature protects against unauthorized or acci-
dental modification of the remote configuration.

The interlock configuration procedures described in this
chapter must be carried out in conjunctlon with panel dip
switch configuration as described in Chapter 3 of your
SITEPR O 2000 control panel manual.

Configuration is facilitated by a series of interactive screens
described in the following sections.

CHAPTER 4: CONFIGURATION
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CONFIGURATION PROCEDURES

W/ From the Main Menu screen(Figure 2-2, Chapter 2), click on
the SITE SCREEN button to access the Site Menu screen
(Figure 4-1, below).

FIGURE 4-1. Site Menuscreen. 1) PHONE ACCESS button - click to call site using modem(See
Chapter 5); 2} LOCAL ACCESS button - click to access site using RS-232 port {See Chapter 5);
3) CONFIGURE SITE button - click to configure site (See Chapter 4); 4) HOST MODE button
- click to prepare host computer to receive dial out messages from site; 5) MAIN MENU button
- click to return to Main Menu screen; 6) QUIT PROGRAM button - click to exit SITEPRO™
Manager and return to Windows.
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Select Site
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From the Site Menu screen (Figure 4-1, p. 4-3) click on the
CONFIGURE SITE button. This will display the Site List
dialog box (Figure 4-2, below).
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FIGURE 4-2. SITE LIST Dialog Box.

Click on the DOWN ARROW at the top of the SELECT
SITE listtoreveal adrop down list of unconfigured site names.

Click on the first available unconfigured site name and then
click on the OK button to display the Configure Site screen
(Figure 4-3, p. 4-5).

Before any configuration procedures have been carried out,

allthe namesin the list willread "Unused". Clickonthe HELP
batton for further information.
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The Configure Site screen (Figure 4-2, below) allows the user
to configure individual panels and sites made up of multiple
interconnected panels. The screen is divided into a Panel
Parameters sidebar and a field for display of control panel
icons.

S 1% LT R

FIGURE 4-3. CONFIGURE SITE Screen. 1} Site Parameters button - used to
access the Configure New Site dialog box (Figure 4-4, p. 4-7); 2) Panel
Parameters sidebar - contains buttons for accessing panel configuration dialog
boxes;3) Panel icons - represent actual panels on site and are user generated
from Panels On Site dialog box (Figure 4-5, p. 4-8); 4) Pump Function Key -
provides color codes for panel function (used when accessing site for monitoring
(Chapter 5)); 5) Select/Drag Mode button - used to select a panel for configu-
ration (Select Mode) or to move a panel icon (Drag Mode); 6) Modify screen
graphics - double click on any part of screen to access Windows graphics
package. See Appendix B, :
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six STITEPR O panels displayed in its icon field. Thisindicates
that a six panel site has already been configured. When you
first install SITEPRO Manager, the icon field will show the
Master, only.

- The example Configure Site screen shown in Figure 4-3 has D

Configure Site Before configuring the individual panels at a site, some pa-
rameters relating to the site itself must be input into the )
software. On the Configure Site screen: !

Q- Click on the Site Parameters button in the upper right corner
o>h of the icon field. This will display the Configure New Site
dialog box (Figure 4-4,p.4-7).

1. Inthe Configure New Site dialog box, select the Site
Name field, delete the existing site name and type in
a name for your site. :

2. Select the Site Phone Number Field and type in the
site’s phone number in the form shown in Fig. 4-4. !
This is the number you will call to access the site. -

3. Go to the Dial Out Phone Numbers list and type in _
the phone number of the host computer. Space is
available for two alternate Dial Out numbers. Click
on the Fax Number box to indicate that a Dial Out
number is a Fax number.

4. Select the number of times the site will attempt to
QM- call each of the Dial Out numbers by clicking on 3 or r
6 in the Number Of Retries field. P

5. Fill in the Fax Information fields (required).
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FIGURE 4-4. CONFIGURE NEW SITE Dialog Box. 1) Site Name field - delete the

existing dummy name and enter a new name (in this case "site ABCD") for the site; 2)
- Site Phone Number field - enter phone number for site; 3) Dial Out Phone Number
‘ fields - enter numbers you wish site to call during alarms; 4) Number Of Retries selection
, | - click on number of times you wish site to try each dial out number; 5) Fax Information
field - all three fields must be filled out; 6) Select Panel Addresses button - click on button
- to access Panels On Line dialog box (Figure 4-5, p. 4-8).
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- 6. Click on the SELECT PANEL ADDRESSES
P ‘@\ button to display the Panels On Line dialog box
(Figure 4-5, p. 4-8).
N

- Use the Panels On Line dialog box to indicate how many
SITEPRO panels are networked at the site. The numbers in
‘ the dialog box indicate panel network addresses asexplained

" CHAPTER 4: CONFIGURATION



in your SITEPRO 2000 manual. Panel O (the Master) is
always selected. For additional panels (Slaves) work up in
ascending numerical order, if possible. For example, if seven
panels are on site, click on panels 1 through 6 in the dialog
box

FIGURE 4-5. PANELS ON LINE Dialog Box. Use this dialog box to
indicate how many panels are networked at the site.

When all panels on site have been selected (checked) in the
Panels On Line dialog box, click on the OK button to-return
to the Configure New Site dialog box. Then click on the OK
button on the Configure New Site dialog boxto return to the
Configure Site screen. Note that the Configure Site screen
now shows a control panel icon for each panel checked in the
Panels On Line dialog box.

CHAPTER 4: CONFIGURATION
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Configure
Panels

‘__\\”/

Site configuration is now complete and you can move on to
configuring individual control panels.

Once the site parameters have been entered as explained in
the sections above, each of the panelsin the site network must
be configured individually. This is accomplished by using the
buttons on the Panel Parameters sidebar (Figure 4-3, p. 4-5).

To begin, first click on one of the panel icons displayed on the
ConfigureSitescreen. When thisisdone, the panel’s network
address will appear at the top of the Panel Parameters sidebar
and the door of the selected panel icon will open (see Figure
4-3). The Operational, Analog, Data Logging and Input/Out-
put buttons on the Panel Parameters sidebar can now be

accessed. ;

To Configure Operational Parameters...

Use the Operational Parameters dialog box'(‘i:igifre'ii;& p-
4-10) to designate panel type (Water Table Depression Pump,

.Blower/Water Pump, etc.}, configure interlock alarm chan-

nels and set up dial out options. To access the dialogbox, click
on the Operational button in the Panel Parameters sidebar at
the right side of the Configure Panel screen. Proceed as
follows to configure the panel:

1. Configure Interlock Alarm Channels

At the upper left of the Operational Parameters dialog box,
fill in the required information for each of the external inter-
lock devices wired to the SITEPRO panel. Proceed as follows
for each of the four interlock alarm channels;
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a. In the Interlock Configuration field, enter the names
of the external interlock devices you are using.

b. Click on Latching or Self-Resetting for each
interlock alarm channel. Latching alarms will not
allow equipment to restart even after the condition
that.caused the alarm has cleared. Self-Resetting

alarms will allow the equipment to restart

FIGURE 4-6. OPERATIONAL PARAMETERS Dialog Box. 1) Interlock Configura-
tion field - enter name of interlock device, whether alarm is latching or self-resetting
and whether or not panel will dial out on alarm. If the self-resetting interlock option
is chosen, use the On Delay button to set the time delay before the equipment restarts
after the alarm has cleared; 2) Panel Type list - select the type of panel being
configured; 3) Motor Startup Delay field - enter a different startup delay for each
panel; 4) Alarm Options - check conditions that will cause panel to dial out, 5)
Totalizer Configuration - set number of pulses per gallon.

CHAP’I_'ER'4: CONFIGURATION




' N

=
f

4-11

immediately after the alarm has cleared and 2 time
delay has elapsed.

c. If you select the Self-Resetting option, click on the
Off Delay button to adjust the number of seconds
that will elapse between the time the alarm clears
and-when the equipment restarts.

d. Click on Alarm Djial Out if you wﬁnf the remote
panel to call the host in the event of an alarm.

2. Choose Panel Type

Under the Panel Type-heading, clickonthe DOWN ARROW
to display the drop down list of panel types. Click on the
appropriate description for the panel being configured.

3. Set Motor Startup Delay

The Motor Startup Delay feature allows the user to stagger
the startup times of the various panels in a network. This
prevents power surges that could result if all the equipment
on a site started simultaneously. To use this feature, input 2
different delay for each panel at the site. We recommend
delayincrementsofapproximately 3 seconds between panels.

Avoid long Motor Startup Delays that could cause alarm
conditions to occur. USE EXTREME CAUTION!

4. Select Alarm Options

Under the Alarm Options heading at the lower right of the
dialogbox, click on anyor all of the followingdial out options:

e Dial Out On Pane! Alarm

CHAPTER 4: CONFIGURATION
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Panel will dial out on any alarm other than an interlock. For
example, WTDP panels will dial out on OVERRIDE alarms.

e Dial Out On Power Failure

Panel will dial out in the event of a panel power failure. Panel
must have optional batterybackup.

e Dial Out On Bad Line Voltage

Panel will dial out if the line voltage deviates from preset
upper or lower limits (+ /- 20% of nominal value).

3
¢ Dial Out On High Or Low Temperature

Panel will dial out-if the internal temperature of the panel
deviates from preset upper or lower limits.

¢ Dial Out On Full Memory

Panel dials out at 75% of full memory and then again at 90%
of full memory.

Ifyou are logging at arapid rate, the panel maydial out at 75%
only.

5. Set Totalizer Pulses/Gallon
Under the Totalizer Pulses/Gallon heading at the bottom

right of the dialog box, input the value appropriate for your
totalizer. Consult the manual for your totalizer.

CHAPTER 4: CONFIGURATION
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‘When the Operational Parameter dialog box has been filled
outasdescribed above, click on OK toreturn to the Configure
Panel screen.

To Configure Analog Parameters...

Click on the Analog button to access the Analog Parameters
dialog box (Figure 4-7A-B, p. 4-14). This dialog box allows
you to configure the SITEPRO Manager software to accept
input from a variety of analog semsors such as pressure
transducers and thermocouples. Two views of the Analog
Parameters dialog box are shown to illustrate the different
ways that analog input channels can be configured.

Parameters must be input for each analog sensor wired to the
SITEPR O control panel’s Analog Input terminals on termi-
nalblock TB3. A total of six input channels are available and

these are listed under the Input Channels heading in the

dialog box. Inputs 1-3 are general purpose analog inputs,
Input 5 is for the motor current sensor already built into the
panel, Input 4is for an additional motor current sensor in dual
motor panels, and Input 6is for the built in panel temperature
sensor. Proceed as follows to configure an analog input:

1. Select Analog Input Channel

Begin by selecting the first Analog Input Channel you wish to
configure. Do this by clicking on one of the inputs in the
AnalogInput list.

2. Name Sensor

Once achannel hasbeen selected, enter a name for the sensor
in the Analog Sensor Name field 4t the bottom of the dialog
box

CHAPTER 4: CONFIGURATION
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FIGURE 4-7. ANALOG PARAMETERS Dialog Box. 1) Analog Input Options - select input to
be configured; 2) Analog Sensor Name - enter name of analog input device connected to input
selected in 1); 3) Alarm/Warning Limit bar - set limits for analog sensor input values; 4) Dial
Out Options - determine if panel will dial out when input value exceeds alarm or warning limit;
5) Alarm Output Options - determine interlock channels to be activated;
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| - 3. Enter Alarm/Warning Limits

1 The multi-colored bar on the left hand side of the Analog
Parameters dialog box provides a visual representation of the
total range of input values for the analog input being moni-
tored. The bar is divided into a NORMAL zone, and upper
- and Jower ABNORMAL zones. Fields are provided for input
of the following values:

e Units

The units of measurement appropriate to the input parameter
being monitored. Note that in the example screens shown' in
Figures 4-7A and 4-7B, Input 1 is calibrated in milliamps.
i Input 2 is calibrated in Amps. *

o Zero Value

: The minimum value the measured parameter can assume. z
: For a 4-20 mA temperature sensor scaled in degrees from =
0°C to 100° C, the zero value (0° C) would be equivalent to 4 <
mA. >
ot 2
e Span Value §

— The maximum value the measured parameter can assume. In
the temperature sensor example described above, the span
P value of 100°C would be equivalent to 20mA .

¢ Alarm Limits

The upper and lower limits beyond which the computer will
P trigger an interlock alarm and/or a dial out message.

CHAPTER 4: CONFIGURATION
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e Warning Limits

Upper and lower limits that can trigger a dial out warning
message but not an interlock alarm.

Enter numbers in each of the fields described above. Span
must be greater than zero.

4. Select Dial Out Options

Under the Dial Out Options heading at the top of the Analog

. Parameters dialog box, click on either "Dial Out-On Alarm

Limit" or "Dial Out On Warning Limit."
5, Configure Alarm Interlocks

In addition to triggering a dial out alarm, abnormal sensor
input can be used to generate interlock alarms on any of the
SITEPRO’s four alarm channels. Refer to your SITEPRO
2000 Control Panel manual for a discussion of how to set up
your panel to receive and send interlock alarms.

Under the Alarm Outputs heading, select the channel(s) on
which interlock alarms will be sent.

Repeat the procedures described above to configure each of
the Analog Inputs to which a sensor is wired.

When the Analog Parameters dialog box has been filled out
as described above, click on OK to return to the Configure
Panel screen.
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'« To Configure Data Logging Paramelers...

Click on the Data Logging button to access the Data Logging
. Parameters dialog box (Figure 4-8, below). This dialog box

QM allows you to record and store data monitored by the
@_\ SITEPR O’s digital and analog inputs. Two basic types of data
- logging are available;
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! FIGURE 4-8. DATA LOGGING PARAMETERS Dialog Box. 1) Digital Logged
channels - check parameters to be logged; 2) Timed Logging channels - enter
B desired logging interval (2-1440 minutes) for parameters to be logged. If interval
is left at the default value of 0, parameter will not be logged; 3) Calculate Memory

button - click to determine how many days of logging will be required to fill the
SITEPRO’s memory.
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e Digital Event Logging

In this type oflogging, the ON/OFF status of monitored inputs
is logged at three minute intervals. For example, if the
ON/OFF status of a pump is being logged, the computer
monitors the pump continuously over three minute time
segments. If the pump is running for any portion of that three
minute time segment, a statusof ON islogged for the segment.

To configure for Digital Event Logging, simply click on the
inputs you wish to log. Note that the input names in the Data
Logging Parameters dialog boxreflect anychanges previously
made on other configuration screens. For example, if Inter-
lock 1 were renamed "Pressure Switch" in the Operational
Parameters dialog box, this name would replace "Interlock 1"
on the Data Logging Parameters screen.

e Timed Event Logging

In this type of logging, the actual value of an analog input is
logged at user-specified intervals from 2 to 1400 minutes. For
example, assume that the temperature readings of a thermo-
couple are being monitored at five minute intervals. Every
five minutes, the computer will log the actual temperature
reading (0-1550 degrees F) of the thermocouple.

To configure for Timed Event Logging, simply enter the
desired logging interval for each parameter to be logged.

Do not set loggingintervals to values between Oand 2 minutes.

CHAPTER 4: CONFIGURATION
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Calculate
Memory

Once data logging configuration is completed, click on the
CALCULATE MEMORY button for the number of days of
logging that will be required to fill the STTEPRO’s memory.

When the Data Logging Parameter dialog box has been filled
out asdescribed above, click on OK toreturn to the Configure
Panel screen.

To Configure Input/Output Parameters...

_\\\”/

Inputs

Click on the Input/Output button to displaythe Input/Output
Parameters dialog box (Figure 4-9, p. 4-20). This dialog box

" allows you to configure inputs and outputs that provide addi-

tional control and monitoring f_,;mctions._

In addition to the standard probe and interlock inputs, single
motor SITEPRO 2000 Control Panels are equipped with one
Non-Intrinsically Safe and four Intrinsically Safe inputs to be
used for monitoring pressure switches, level switches and
other sensing devices. The Non-Intrinsically Safe input cor-
responds to terminal 6 on TB4. The Intrinsically Safe inputs
(1-4) correspond to terminals 5-8 on TB1 at the top of the
SITEPRO circuit board and are not available on dual pump,
blower/pump or dual blower panels.

e .Intrinsically Safe Inputs

For each of the four Intrinsically Safe inputs, fill in the Input
Contact Name field with a description of the input sensor. In
the Closed Status and Open Status fields, indicate the status
of the equipment when the sensor switch is Closed and Open,
respectively. For example, if an Intrinsically Safe pressure
switch monitoring a blower is wired to terminal 5 on TB1, fill
in the IS Input # 1 fields as shown in Figure 4-9, below). As
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long as the blower is running, the pressure switch contact
remains closed. If the blower should fail, the pressure switch
contact opens.

The number of IS inputs available is dependent on panel type
(ie.,dual function panels have no additional IS inputs beyond
those used for the probes).

FIGURE 4-9. Input/Output Parameters Dialog Box. 1) Non-Intrinsically
Safe Input field - enter input name & status, check alarm option; 2) Intrin-
sically Safe Input field - enter input name & status; 3) Output options - click

. on any outputs used in your application; 4) SSR Qutputs - These outputs are

available only if the panel has been ordered with the necessary optional
hardware.

¢ Non-Intrinsically Safe Input

AlISITEPR O panels are equipped with one opticallycoupled
Non-IS input. This input can be used to monitor the status of
additional equipment components at the site and can be
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configured to shut down SITEPRO panels with an interlock™’

alarm. This input is generally wired through a relay on the

' equipment component being monitored. Configuration is
< the same as for Intrinsically Safe inputs except that the Non-

’ Intrinsically Safe input can be used to generate an interlock

¢ or panel alarm.
Caution: Use unpowered relay contacts only!
: |
N
The opto input is not available on some dual function panels.

-3 O|utputs The IuputIOutpu-t Parameters dialog box can be used to
‘! configure three different types of outputs. These are:

e Dry Contact Outputs
. These are 100 mA capacity contact outputs for interfacing
L with additional equipment components, buzzers, indicators

Ng ’ and security alarms. Dry contact outputs 1 & 2 are wired to
: ' TB6 in the SITEPRO panel.

e Opto Outputs

z
o
2
o
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| Opticallyisolated transistorized outputsare used primarily for
interfacing with programmable logic controllers (PLCs).
Opto outputs 1 & 2 are wired to TB4 in the STTEPRO panel.

i

e SSR Outputs

N These outputs are used to drive small AC powered devices
I such as solid state relays (SSRs) and light bulbs.
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All three types of outputs are activated by interlock or panel
alarms as determined by the selections made in the In-
put/Output Parameters dialog box. For example, assume that
DryContact Qutput # 1 is wired to a securityalarm buzzer. If
Interlock 3 is selected in the dialog box, then the buzzer will
sound whenever the SITEPR O panel receives an interlock on
Alarm Channel 3.

Click on any outputs used in your application.
When the Input/Qutput Parameters dialog box has been

filled out as described above, click on OK to return to the
Configure Site screen. Configuration is now complete.

UPLOAD CONFIGURATION ,3-

L e Yz
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When configuration is complete, upload the configuration
from the host computer to the remote software. Proceed as
follows:

Click on the Main Menu button on the Configure Site screen
to return to the Main Menu.

Click on the SITE SCREEN button on the Main Menu to
access the Site Menu screen.

Click on the PHONE ACCESS button on the Site Menu
screen. When the modem connection is made, you will be
prompted to enter your password to permit reconfiguration

.of the remote software. While the host end configuration is

being uploaded to the remote, a "Sending Configuration To
Panel"message will be displayed on screen,

When the uploading process has been completed, the con-
figurations of the host and the remote software will be iden-
tical.
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CHAPTER 5: ACCESS SITE

Chapter Summary

This chapter contains the following information:

o Calling the site - how to use the modem to call the remote site.

o Monitoring panels - how to monitor the status of each panel at the site.
e Collecting site data - how to download logged data.

o Using RS-232 port - how to access the site locally using RS-232
communications.

ACCESS SITE

Using The Modem

’ . Nz
N N N

Y

The procedures described in this chapter assume that the

SITEPRO Manager software has been configured according :

to the instructions provided in Chapter 4 of this manual.
4

The site can be accessed either over a phone line using the
modem or locally by plugging a cable into the RS-232 serial
port on the front of the Master panel.

From the Site Menu screen (Figure 4-1, p. 4-3), click on the
PHONE ACCESSbutton to displaythe Available Sites dialog
box (Figure 5-1, p. 5-2).

Click on the DOWN arrowto reveal the drop down list of site
phone numbers entered during system configuration (See

Chapter 4).

Select the site to be called by clicking on one of the available
phone numbers. '
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FIGURE 5-1. SITE LIST Dialog Box.

Click on the OK button to dial the site, or click on the
CANCEL button to abort the operation and returnto the Site
Menu screen.

When the OK button is clicked, the message "Initializing
Modem" will flash on the screen and the modem will beep.
When the connection to the site has been made, the Site Map
screen (Figure 5-2, p. 5-3) should appear. However, if the
configuration of the remote does not match that of the host,
a "Configuration Error" message will be displayed.

If a "Failure To Initialize"error is displayed, check COM port
and modem hookup.

Click on the OK button to update the remote software to
match that of the host.
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tion" message will be displayed and you will be prompted that

During the updating process, a "Send Configuration Informa-
the panel is being configured.

Site Map

R PUMP ON
WNTERLOCK
L] FANEL ALARM
-

S
% Pleage saieot one of the Site Options or Fieturn Optlond

FIGURE 5-2. SITE MAP Screen. 1) Motor Status color code - Green = Motor ON, Red =
Interlock, Blue = Panel Alarm; 2) System Status color code - Yellow = Diagnostic (Refer to
Diagnostic Info Screen, Figure 5-4, p. 5-6), Purple = Memory Full (Download data); 3) Panel
icon - one icon will be displayed for each panel configured in Chapter 4; 4) DOWNLOAD button
- click to download logged data to disk; 5) MONITOR PANEL(S) - click to access Panel Display
Screen (Figure 5-3, p. 5-5); 6) SHUTDOWN PANEL(S) Screen - click to shut down panel
currently selected (See Warning on next page); 7) HANG UP button - click to terminate
communication with site and return to Site Menu Screen.
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The Site Mapscreen (Figure 5-2,p. 5-3)displaysicons for each
panel configured at the site. Note that the icon color codes
(See Key) provide basic information on panel and system-
status. The Site Options sidebar has the following buttons:

e DOWNLOAD - Transfer logged data to the host
computer.

¢ MONITOR PANEL(S) - View panel diagnostic,
operational and monitoring status.

e SHUTDOWN PANEL(S) - Shuts off selected panel.

The Panel Shutdown option is to be used as a short term
exceptional procedure only. After shuttingdown a panel, visit
the site as soon as possible and rectify the problem that
necessitated the shutdown. Power outages and other events

~ outside control of the SITEPRO can cause the panel(s) to

restart spontaneously.

To Download Logged Data...

Select a panel and then click on the DOWNLOAD button.
Logged data will be downloaded to the Sitepro directory on
the host computer’s hard disk. See Appendix A for details.

Click on the icon representing the panel you wish to monitor.
The door of the panel icon will open.

Click on the MONITOR PANEL(S) button to access the
Panel Display screen (Figure 5-3, p. 5-5).

If you click on a sidebar button without first opening a panel,
the "You Must Select a Panel First!" warning will appear on
screen. Click on "OK" and then click on the panel to be
monitored.
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FIGURE 5.3. PANEL DISPLAY Screen. Functions of sidebar buttons are described
‘ below. Refer to page 5-9 for function of Hardware Window button.

The Panel Display screen (Figure 5-3, above) shows the

faceplate of the selected panel displayed in an active mode

that mimics in real time the indicator functions of the actual

panel at the site. Figure 5-3 shows the faceplate of a Water
o Table Depression Pump panel. The Panel Options sidebar
includes the following buttons:

- i
6 \7‘}
i ’ * DIAGNOSTIC INFO - System status information 2
- ¢ OPERATIONAL INFO - System function information =

. ¢ MONITORING INFO - Monitoring input status
information
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N Ifthe "Communications Error"warningisdisplayed on screen, o
the panel has lost contact with the host computer. Click on ’
"RETRY"to attempt to reestablish contact. Ifthe error mes- T
QM. sage persists, return to the main menu and repeat PHONE .
@\ ACCESS procedures. . .

To Display Diagnostic Information... "

N\ Click on the DIAGNOSTIC INFO button in the Panel Op- .
@-\ tions sidebar to access the Diagnostic Status screen (Figure "
5-4, below).

|
J'

\

i

FIGURE 5-4, DIAGNOSTIC STATUS Screen.
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The Diagnostic Status screen shows the status of all relevant
diagnostic parameters. Abnormal values are displayed inred.

This screen also monitors the status of the data logger mem-
ory. Before the Memory Used bar reaches 100%, the logged
\ data should be downloaded to the host computer.
QY-

Click on the OK button to return to the Panel Display screen.

To Display Operational Information...

Click on the OPERATIONAL INFO button in the Panel
QW . Options sidebar .to access the Operational Status screen . .
(Figure 5-5, below).. '

FIGURE 5-5. OPERATIONAL STATUS Screen. The screen above shows operational
information for a dual pump panel.
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The Operational Status screen shows the status of all relevant
panel operational parameters. It also displays Monthly Up-
time and Total Uptime bars to indicate the percentage oftime
the system has been in operation. Refer to Appendix C for
definition and discussion of up-time monitoring.

Details of the Operational Status screen will vary depending
N upon what type of Sitepro panel is being monitored. The

screen in Figure 5-5 (p. 5-7) is for a water pump panel. The

screen for a Blower/Pump panel would be slightly different.

@\ Click on the OK button to return to the Panel Display screen.
To Display Monitoring Information...

QM2 Click on the MONITORING INFO button to access the
@-\ Monitoring Information screen (Figure 5-6, below).

FIGURE 5-6. MONTTORING INFORMATION Secreen.
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The Monitoring Information screen shows the status of all
the inputs being monitored by the Sitepro panel. This in-
cludesthe analog inputs, the four Intrinsically Safe inputs and
the one non-Intrinsically Safe input (opto input).

Also shown is the interlock status of the panel being moni-
tored (Local Interlock Status) and the Interlock Communica-
tion Bus (Interlock Bus Status).

Local Interlock Status

The Local Interlock Status indicators read the status of the
interlock devices wired directlyto the pane] being monitored.
Tf one of these interlock devices generates an alarm, the
appropriate indicator button turns from green to red.

Interlock Bus Status

These indicators monitor the four channels of the Interlock

Communication Bus that handles communication between

panels at the site. The appropriate indicator button turns

from green to red when an alarm is generated anywhere on

the Interlock Communication Bus.

4\\ 17 -
Click on the OK button to return to the Panel Display screen.

To Display Hardware Status...

Click on the Hardware Window button to access a real-time
view of the panel’s configuration dip switch settings and input
status. The Hardware Window screen (Figure 5-7, p. 5-10)
provides the following information:

e Dip switch settings of the SEND/RECEIVE and
CONTROLLER ADDRESS switches.

CHAPTER 5: ACCESS SITE
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FIGURE 5-7. PANEL DISPLAY Screen with Hardware Window open.

e Input status of TB1 pins 5-8 and TB2 pins 1-8. Pins
are highlighted if a voltage is applied.

e Voltage levels of all six analog inputs.

¢ Time and date.

Using The RS-232 Port

In addition to using modem communications, the site can be
accessed locally through a lap top computer cabled to the
RS-232 Serial Port on the front of the Sitepro panel. Proceed
as follows:

CHAPTER 5: ACCESS SITE
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. Use a special RS-232 cable (available from ORS) to

connect your computer to the RS-232 port on the
Master panel at the site.

. Open SITEPRO Manager and, from the Site Menu

screen (Figure 4-1, p. 4-3), click on the LOCAL
ACCESS button to display the Available Sites
dialog box (Figure 5-1, p. 5-2).

. Click on the DOWN arrow to reveal the drop down

list of site phone numbers entered during system
configuration (See Chapter 4). -

. Select the site to be called by clicking on one of the

available phone numbers.

. Click on the OK button to dial the site, or click on

the CANCEL button to abort the operation and
return to the Site Menu screen.

Z

/

ki

When the OK button is clicked, the message "Logging On To
Sitepro Network" will flash on the screen. When the connec-
tion to the site has been made, the Site Map screen (Figure
. 5-2, p. 5-3) should appear. However, if the configuration of
the remote does not match that of the host, a "Configuration
Error" message will be displayed..

6. Click on the OK button to update the remote
software to match that of the host.

When the Available Sites dialog box has been accessed, op-
eration of the Local Acces mode is identical to that of Phone

Access.

CHAPTER 5: ACCESS SITE
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APPENDIX A: DOWNLOADING TO SITEPRO DIRECTORY

The SITEPRO ‘When you download logged data from the remote site to the
host computer (See page 5-4), the data files will be saved to

Directory
the STTEPRO directory that is created on your hard drive
during system installation (See Chapter 2). Data downloaded
from each ofthe ten user-configurable sites (See Chapter 4)
will be saved to a separate subdirectory under the SITEPRO
directory. Figure A-1 (below) shows how the ten SITEPRO
- subdirectories correspond to the ten available sites listed on
the Site List dialog box. Refer to Chapter 4 for site naming
_ _ ~_ and other configuration procedures.
ite List
Eaci o
- 3 sitel
— &3 site2
- 3 site3
- &3 sited
- 3 siteS
- (53 siteb
- (25 site?
- (2 siteB
— B3 site9
— €3 sitel0

FIGURE A-1. SITEPRO Directory Structure. Above left is the SITEPRO™
directory structure as it will appear when accessed through the Windows File
Manager. Above right is the SITEPRO Mangager Select Site dialog box with the .
available sites named "site 1" through "site 10". Anynames can be chosen for these

sites.
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Data Files

The logged datadownloaded from a site are stored in the form
shown below.

W

o

[b)

- *

g o
S < [_95 * Three separate files are cre-
5 2 5 ‘§ o ated whenever data are
= AN A K downloaded. These files are

09 25 93 00. 001 distinguished bytheir file ex-
) tensions:

001 = Spreadsheet file
.002 = Raw Data file
i 004 = Text file

Back up your files on a regular basis and delete them from the
SITEPRO directory. This practice will guard against loss of
data and will conserve space on your hard drive.

pm



APPENDIX B: CUSTOMIZING YOUR SITE SCREEN

SITEPRO™ Manager allows you to access the Windows™
Paintbrush utility to add graphics to your Configure Site
screen (Figure 4-3, p. 4-5). You can use this feature to draw
in equipment components and add messages to the screen.
This capability can help you keep track of how the SITEPRO
panels interface with the remediation system as a whole.

Simplydouble-click on the white portion of the ConfigureSite
screen to open Windows Paintbrush (Figure B-1, below).
Refer to your Windows documentation for the details of
Paintbrush operation.

FIGURE B-1. The Windows™ Paintbrush utility as accessed from the
SITEPRO Manager Configure Site screen.




APPENDIX C: UP-TIME PERFORMANCE MONITORING

UP-TIME is the amount of time the system is operating. The
% UPTIME is the percent of the time the system is operating
relative to the time available for operation. The SITEPRO™
calculates % UPTIME based on the following formula:

% UPTIME = (UPTIME / AVAILABLE TIME) * 100
UPTIME = AVAILABLE TIME : ALARM TIME

AVAILABLE TIME - Available time is recorded by the
" SITEPRO whenever the panel power is on and the system
switch is in the automatic position.

rd

ALARM TIME - Alarm time is recorded by the SITEPRO
whenever it detects a probe failure, detects a motor failure,
generates a panel alarm, or receives an interlock alarm. For
example, if one STTEPRO sends a panel alarm to another
SITEPRO which is configured to receive the alarm, then both
SITEPROs will record this as alarm time.

Example UPTIME calculation executed by the panel:

Given:
Available time recorded in the period = 720 hours
Alarm time recorded in the period = 5 hours
Then:

UPTIME = 720-5= 715hours

% UPTIME = (715/720) x 100= 99.3%

APPENDIX C: UP-TIME PERFORMANCE MONITORING
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'UP-TIME REPORTING

Each SITEPRO panel continuously monitors and reports its
own UPTIME performance. UP-TIME is monitored by an
electronic totalizer and is displayed on the Operational Info
screen shown on page 5-7 of this manual. Two measures of
UPTIME are provided:

TOTAL UP-TIME

TOTAL UPTIME is measured from system start-up. If the
totalizer iscleared after system start-up, the date on which the
totalizer was cleared and restarted is recorded in the
SITEPRO Manager software.

MONTHLY UP-TIME

MONTHLY UPTIME is measured and displayed for the
current month. At 12:00 a.m. on the last day of the month, the
PERCENT UPTIME for the month is logged in the panel
memory and the totalizer is cleared to begin the next month.
The monthly UP-TIME percentage can be downloaded from
the pane]l memory through the SITEPRO Manager software.

TOTAL SYSTEM UP-TIME CALCULATION

Each individual panel in a system tracks its own PERCENT
UPTIME. In order to manually calculate the TOTAL SYS-
TEM MONTHLY PERCENT UP-TIME, first the
MONTHLY PERCENT UPTIME must be downloaded
from each panel. The TOTAL SYSTEM MONTHLY PER-
CENT UP-TIME isthe average ofthe individual panelresults.
The following is an example:

APPENDI'X C: UP-TIME PERFORMANCE MONITORING
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Example

If the monthly PERCENT UPTIME totals for three
SITEPRO panels are 95%, 90% and 100%, then the TOTAL
SYSTEM MCONTHLY PERCENT UP-TIME for the 3-panel
system= (95% + 90% + 100%)/3= 95%.

APPENDIX C: UP-TIME PERFORMANCE MONITORING
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Standard Equipment Limited Warranty

All refesences to the Customer herein shall mean the Customer or the Lessee as applicable.

@

L]

«©

@

(c)

U]

(&

ORS Environmental Equipment, a Division of Groundwaler Technology, Inc. (ORS), warrants that
any Equipment which it manufactures will be free from substantial defects in material and
workmanship for a period of one (1) year from the date such goods are delivered 10 a carrier by ORS
for shipment 10 the Customer.

‘The Customer agrees that the Liability of ORS hereunder shall be limited (o replacing, repairing or
issuing credit for, a1 ORS"s discretion, any Equipment which is retumed F.O.B. ORS’s plant within
the applicable term of the warranty, provided that (i) upon examination of the Equipment ORS
determines that the alleged defect constitutes a substantial defect, and (i} the warranty made hergin is
not invalid pursuant to Section (d) hereof. The Custoimer agrees that such replacemient, repair or
credit shall be its sole and exclusive remedics hercunder, For purposes heseof, a substantial defect
shall mean any defect which prevents the Equipment frem operating in accondance with ORS'’s
published specifications. In the event that ORS determines that Equipment which is no longer
manufactured by it contains a substantial defect and the warranty covering the defective equipment is
not invalid pursnant to Section {d) hercof, the Purchaser’s sole and exclusive remedy hereunder shall
be the repair of such Equipment or the replacement of such Equipment with new equipment at ORS’s
discretion. In no case is Equipment to be retumed by the Customer without first submilting a
warranty claim in writing to ORS and obtaining a retumn authorization number from ORS. Equipment
which is repaired or replaced pursuant to this warranty shall continiie to be warranted for the
unexpired portion of the warranty term applicable to the Equipment so repaircd or replaced. ORS
shall make (he final delermination as to the existence or cause of any alleged defect.

The foregoing warranty shall not be valid (i) if the alleged defect is the result of abuse, misuse,
accidem, alteration, neglect or unauthorized repair; (if) if ORS requires installation of Equipment by
specifically approved ORS employes and such installation is not effected, or the Equipment is
otherwise installed improperly; ar (jii) if the Equipment is resold by the Customer. Any repair shall
be deemed unauthorized unless it is mads (i) by ORS or a duly autharized agent of ORS or (i) with
the writtea consent of ORS.

The operating efficicncy of treatment, abatement, and recovery Equipment and systems is affected by
faciors extrinsic to their manufacture, including operating environment and such conditions of use as
contaminant and related substance build-up, the frequency and type of operator maintenance and
other external variables. For these reasons, specific levels of pesformance cannot be guaranteed for
such Equipment and systems. :

THIS WARRANTY IS THE SOLE WARRANTY MADE BY ORS TO THE CUSTOMER
AND IS IN LIEU OF ALL OTHER WARRANTIES OR OBLIGATIONS, EXPRESS OR
IMPLIED. ORS EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OR
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

. THE CUSTOMER AGREES THAT IN NO EVENT SHALL ORS BE LIADLE FOR

SPECIAL, INCIDENTAL, INDIRECT, EXEMPLARY OR CONSEQUENTIAL DAMAGES,
INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS OF LOSS OF USE OR ANY
OTHER ECONOMIC LOSS, WHETHER BASED ON CONTRACT, TORT OR ANY
OTHER LEGAL THEORY.

THE REMEDIES PROVIDED HEREIN ARE CUSTOMER'S SOLE AND EXCLUSIVE
REMEDIES.

SEW 100 - A 61590
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ORS ENVIRONMENTAL EQUIPMENT
RETURN POLICY

Permission is required to return equipment to the ORS Environmental Equipment fac-
toryin Greenville, NH. A Return Authorization Number will be issued upon receipt of
your request to return, which should include reasons for the return. Your return ship-
ment to us must have this R A# clearly marked on the outside of each package.

Proof of date of purchase is required for processing of all warranty requests.

This policy applies to both equipment sales and repair orders.

FOR A RETURN AUTHORIZATION, PLEASE CALL OUR SERVICE DEPARTMENT
AT 500-228-2310 or 603-878-2500, : -

Equipment Decontamlnaﬁgn

Prior to return, all equipment must be thoroughly cleaned and decontaminated. During
decontamination, personnel should wear protective clothing and observe the cautions

outlined below.

ORS reserves the right to refuse any equipment not properly decontaminated. ORS
may also choose to decontaminate equipment at a fee which will be applied to the repair

invoice.

Decontamination Solutions

The determination of what decontamination solution to use should be based on the types
of contaminants present and the materials to be decontaminated. The fabrics of protec-
tive clothing are made of organic polymers which may be dissolved or destroyed by or-
ganic solvents. The metals and gaskets of tools may be damaged by overly acidic or basic
compounds. Some decontamination solvents should be entirely avoided. The toxicity or -
physical hazards associated with using some once commonly used decontamination solu-
tions can be as potentially dangerous as the site contaminants.

It is important to be certain that the decon solution, the contaminant, and the material to
be cleaned are all compatible with each other. Ifthey are not, it is possible to produce
toxic or flammable gases, heat, splattering, bubbling, fire, or explosion. Ifan uncom-
monly used method and/or chemical solution is being considered for decontamination, it
is important to consult with an experienced chemist to ensure chemical compatibility.



Some common decontamination solutions are listed below along with the contaminants
they are effective against:

Soluti Effective Agai |

Water Short-chain hydrocarbons, inorganic compounds, salts, some
organic acids, other polar compounds.

Dilute Acids Basic (caustic or alkaline) compounds, amines, hydrazines.

Dilute Bases Acidic compounds, phenols, thiols, some nitro- and sulfonic
compounds.

Organic Solveats Nonpolar compounds ( such as some organic compounds)

The use of o}ganic solvents is not recommended because 1) organic solvents can perme-
" ate and/or degrade the protective clothing, and 2) they are generally toxic and may result
in unnecessary employee exposure to hazardous chemicals.

When in doubt, use a dish washing liquid detergent. As a decontamination solution, it is
readily available, is the safest of all the above, and is usually strong enough if used gener-
ously. :

The use of steam can also be effective for decontamination. A water-lazer (pressurized
water) is exceptionally valuabie.

The following substances are noted for their particular efficiency in removing certain
contaminants or for decontaminating certain types of equipment.

Soluti Effective Agai

Penetone PCB Contamination (since penetone may also remove paint,
it is a good idea to spot-test before use)

Liquinox Contaminated pumps

Ivory liquid Qils

Diluted HTH Cyanides

Radiac Low level radioactivity

Isopropancl Biological agents (should not be used on rubber products since

it will break down rubber)



Hexane Certain types of lab or sampling equipment (use of hexane is
“discouraged due to its flammability and toxicity)

Zep General purpose cleaning

Alconox General purpose cleaning

Decontamination Solutions to Aveid

Some decontamination solutions should be avoided because of their toxicity, flammabil-
ity, or harmful effects to the environment,

Halogenated hydrocarbons, such as carbon tetrachloride, should not be used because of
their toxicity, possible incompatibility, and some because of their flammability.

Organic decontamination solutions should not be used on personal protective equipment
(PPE) because they may degrade the rubber or other materials comprising the PPE,

Mercurials are sometimes used for sterilization. They should be avoided because of
their toxicity. )

Chemical leaching, polymerization, and halogen stripping should all be avoided because
of possible complications during decontamination,

Sand-blasting, a method of physical removal, should be avoided because the sand used
on the contaminated object usually needs to be disposed of as hazardous waste, a very
costly proposition. Also, sand-blasting exposes personnel to silica, a carcinogen.

Freon is known to be particularly effective for the cleansing of PCB’s, but its effect on
the ozone layer is extremely harmful. Itsuse should be discouraged.

Strong acids or bases should not be used when cleaning metals and gaskets of tools or
other equipment because of the possibility of corrosion.

Disposal of Decontamination Solutions and Waste Water

All solutions and water used for decontamination must be collected. If1ab analyses indi-
cate that the water and/or solutions exceed allowable contamination levels, they must be
treated as hazardous waste, Aliernatively, the solutions and water may be treated on-site
to lower the contamination levels and render them nonhazardous.

Containers such as 55-gallon drums should be available for storage of wastes,

Spent decontamination solutions can be collected by using heavy-duty plastic sheets, vis-
queen sheets, kiddie pools, or if needed, a larger containment basin. The decontamina-
tion of equipment must be performed on the sheets or in the basins. They could



be placed on a slight angle so that the spent decontamination solutions drain into 2 col-
lection basin or drum.

Recommended Supplies for Decontamination of Personnel, Clothing, and
Equipment

The list below contains recommendations for supplies which should be on hand for the
decontamination of personnel, clothing and equipment. Depending on the site activitics,
not all of these items may be needed. Alternatively, some additional items not fisted
here may be required.

s Drop cloths of plastic or other suitable material, such as visqueen, for heavily
contaminated equipment.

Disposal collection containers, such as drums or suitably lined trash cans for
disposable clothing and heavily contaminated personal protective clothing or
equipment to be discarded.

« Lined box with adsorbents for wiping or rinsing off gross contaminants and liquid
contaminants.

+» Wash tubs of sufficient size to enable workers to place booted foot in and wash
off contaminants (without & drain or with a drain connected to a collection tank
or appropriate treatment system),

« Rinse tubs of sufficient size to enable workers to place booted foot in and hold
the soluticn used to rinse the wash solutions and contaminants after washing
(without a drain or with a drain connected to a collection tank or appropriate
treatment system)

« Wash solutions selected to wash off and reduce the hazards associated with the
contaminated wash and rinse solutions.

« Rinse solution (usually water) 10 remove contaminants and contaminated wash
solutions.

« Long-handled, sofi-bristled brushes to help wash and rinse off contaminants.
« Lockers and cabinets for storage of decontaminated clothing and equipment.
» Storage containers for contaminated wash and rinse solutions.

« Plastic sheeting, sealed pads with'drains, or other appropriate method for
containing and collecting contaminated wash and rinse water spilled during
decontamination.

« Shower facilities for full body wash or, at a minimum, persongl wash sinks (with
drains connected to collection tank or apprepriate treatment system).

«» Soap or wash solution, wash cloths and towels.
« Clean clothing and personal item storage lockers and/or closets.

Rev. 2
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SITEPRO™ 2000 SYSTEM SPECIFICATION SHEET

MODEL: Blower / Pump Control Panel g 100

MODEL NUMBER: 1392100

SERIAL NUMBER: 10538

DATE OF MFG.: __6/94 -

4
PANEL VOLTAGE: 115 230 XX

BLOWER OUTPUT:

HP Phase Voltage

PUMP OUTPUT:

HP ___ “Phase Voltage

OPTIONS:

¢ Telemonitoring (includes Modem) YES X NO
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SITEPRO™ 2000 SYSTEM SPECIFICATION SHEET

\
-k

MODEL: Blower / Pump Control Panel HS101

T

MODEL NUMBER: 1392100

1

i

SERIAL NUMBER: _ 10539

b
g
: DATE OF MFG.:"__6/9
1
[ 4
i PANEL VOLTAGE: 115____ 230 __XX
~ BLOWER OUTPUT:
i‘ Ir
L HP: Phase Voltage
||
' PUMP OUTPUT:
f’ . HP._ __~""Phase Voltage
. OPTIONS:
f e Telemonitoring (includes Modem) YES_- _NO_ xx
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SITEPRO™ 2000 SYSTEM SPECIFICATION SHEET

MODEL: Blower / Pump Control Panel HS 102

MODEL NUMBER: 1392100

SERIAL NUMBER: 10537

DATE OF MFG.: __6/94
t

PANEL VOLTAGE: 115 230 _xx
BLOWER OUTPUT:

HP Phase Voltage

PUMP OUTPUT:

Voltage

HP___ ~"Phase

OPTIONS:

» Telemenitoring (includes Modem) YES_XX NO:..
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SITEPRO™ 2000 SYSTEM SPECIFICATION SHEET

MODEL: Blower / Pump Control Panel HS103

MODEL NUMBER: 1392100

SERTIAL NUMBER: __ 10536

DATE OF MFG.: 6/94

i
PANEL VOLTAGE: 115 230 _ XX
BLOWER OUTPUT:
; HP Phase Voltage
PUMP OUTPUT: '
HP____~Phase Voltage.
OPTIONS: -

* Telemonitoring (includes Modem) ~ YES NO_xx
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{ ' QUICK START INSTRUCTIONS
. Read This Section Even If You Don’t Read Anything Else.
O
[ The large envelope-shipped with your SITEPRO™ 2000
control panel contains Quick Start Installation & Configura-
i tion Instructions. Familiarity with the information in this
L envelope is absolutely essential for safe and trouble free
operation of the SITEPR O control panel.
r
L The SITEPRO Quick Start envelope contains the following
instruction sheets:
.
L » A Field Wiring Diagramf’?_hat shows basic wiring of
— motors and probes.
!
{. :
¢ An Optional Feature Wiring Diagram that shows
= how to wire network connections, interlocks, analog
L’ .sensors and other specialized devices.
Ly ¢ A Site Configuration Guide that explains how to lay
T . out your site and define, network interlocks.
_ [ SRS AU o P ) THLL 0 WS T
| I R 3¢
[J : ¢ A Panel Configuration Guide that explains. how to
. configure individual panels after the SITEPRO
; i network has been laid out,
The information in this supplement is provided to comple-
, ment the SITEPRO™2000 Installation & Operation manual.
A Although we highly recommend that all users read the entire-

Installation & Operation manual, we also recognize that some
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experienced technicians may desire a quick start summary of
essential information.

Please proceed as follows:

1. Refer to the Site Configuration Guide to determine
the basic layout of your site.

2. Mount the SITEPRO panel(s) and carry out basic
wiring according to the generic Field Wiring Dia-
gram.

3. Carry out additional site-specific wiring according to
the recommendations and examples provided in the
Optional Features}Virin g Diagram.

4. Configure each pénel according to the Panel Con-
figuration Guide.

5. Document the configuration of each panel by filling
‘ " out the’Panel Configuration Sheet included in Ap-
pendix A of thie’'SITEPRO manual. Be certain that
these sheets are available for reference before call-

o I 1ng ORS for; ass1stance SR
N STV LI o b aoar, i“}F‘( e
Observe allWarnmgs and Cautlons includedinthe SITEPRO
manual
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. PREFACE

{ . ABOUT THIS MANUAL
“ The SITEPRO™ 2000 Blower/Pump Controller is available

PREFACE

= in two configurations; the standard blower/pump control
- model, and an enhanced modeli that includes telemonitoring

' and data logging features. This manual contains all the
[ information required to' install and operate the standard
| SITEPRO system. Instructions for configuring and operating

the enhanced model are provided in the separate STTEPRO™

.- Manager software manual. Refer to the System Checklist at

the front of this manual to determine whether or not your
“system includes the telemonitoring option.

-
L’- ~ ADDITIONAL DOCUMENTATION REQUIRED?

. » Water Table Depression Pump manual
- e Air Stripper/Blower manual '

)
& In addition to thls SITEPRO 2000 manual, you will need the
manuals provxdcd with your “blower and water pump. Each

z .

[ S omprchcnswe ‘manual that contains all the information re- SR
O quired for installations and-peration with a STTEPRO 2000
T Control Panel. Ifyou:plan;to:use the STTEPRO 2000 Control

r ORS water pump,or air stnpper blower is accompanied by a
i
[

Lo Panel with another manufactu{er s.water pump or blower, be
s sure to confirm thaf the unit’s electrical requirements match
R N ., those of the panel Refer to Chapter 1 of this manual for a list
o ' 2453 5F STTEPRO 2000 SpCClﬁC&thﬂS '
P N o B I N
byl Fordy sovuin nue .
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e SITEPRO™ Manager Software manual '

If your SITEPRO is equipped with the optional telemoni-
toring features, you will also need the manual that accompa-
nies the SITEPRO Manager remote monitoring software
package.

WHO SHOULD READ THIS MANUAL

This manual is intended for field technicians, project engi-
neers or anyone responsible for installing, operating or main-
taining site remediation equipment.

WHAT THIS MANUAL COVERS
Here is what you will ffnd in this manual:

. «» Chapter 1: System Description includes; '
e Features and Specifications - -
. Introducnon to User Interface
. Samplc Apphcatlons e

ar

v -

B T PR Chapter 2. System Installatlon mcludeS'

' P DRSBTS

O ) -::m;; SRR ;Pangl_;mounung.mst_ruct,lons* by

i
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Chapter: Q;_'Sfyst_gm Configuration includes;
¢ Instructions for configuring the panel to handle input
from external shutoff devices

. Instmctlons for conﬁgurmg the panel for network use

T

P

Il
¢
b

s

x.-,. '-'l . 'y‘p!« it STy g r\‘*r't . TRl
,.{_ "‘r Voo
X .1 y

v 'WHO SHOULD READ THIS MANﬁ it : S




[,

iii
,( : Chapter 4: System Operation includes;
Lo . e ) . .
¢ Descriptions of all SITEPRO controls and indicators
f » Startup and operating procedures for single panels §
b e Startup and operating procedures for multi-panel o
- networked systems . &
[ e Tracing and clearing interlock alarms
P Chapter 5: System Maintenance includes;
= ¢ Maintenance procedures for the panel and probe
r——;
;L t Chapter 6: Problem Solving includes;
o Procedures designed to help you determine if your
1{' B SITEPRO i_s w?rkin g proﬁperly
Lo e What to do if a problem is detected
{ " " Appendix A: qu[Cbnﬁguraﬁoh Sheet includes;
» A blank Panel Configuration Sheet for documenting
[ the final panel configuration ..
. Appendix B: Glossary includes;" ».* - = -
T . o Definitions of technical terms used in the manual
e Appendlx C: Index mcludes,
L e MECET S l’ndek of kéi‘fwords usclad ih'thé manual &,
. < - ot u"" S S S S NP F T T Pl [T Y il
i : RIFR-T .. A oo e u”‘ 4 rSthj r\ “'l“r./\,g"‘(T g [ ”HJ J;q -
i Appendix App ca lonélﬂotw mcludes
i . How to wire and conﬁgure for spec1ﬁc applications
-i oA L A T S Lt Lowint ST
' B _ e eanihmecy v ca Rty s . T
L WY friee B P S S TR T T e 1 UL S
.i—_-\ T . “ - . ded o, L L.i S L VT
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WHAT YOU SHOULD KNOW BEFORE STARTING

DOCUMENTATION CONVENTIONS Sk i

L s

Although the micreprocessor technology used by the
SITEPRO 2000 is highly sophisticated and powerful, the ' |
panel itself is easy to install, configure and operate. No
special training or skills are required to gain the benefits of
this product. _ )

An important feature of the SITEPRO 2000 is that it is :
extremely flexible and has a range of capabilities that extends
from basic pump contro! to the coordination and management
of complex multi-component remediation systems. The user
will find that although basic operation of the SITEPRO 2000 ' "
is intuitively simple, experience with the panel’s more ad- ‘ '
vanced features will enhance his or her site engineering and
system management skills.

Although ORS strongly recommends that you read all parts

of this manual before installing or operating the SITEPRO o
2000, -experienced users may wish to skip directly to the

installation and configuration sections in Chapters 2 and 3.

-

Thissanual uses the following converitions to present infor-
mation:
LR DAL T A PR S ) j.ﬂﬁ;h oM ‘1,5‘
..~ An exclamation pomt icon ~1nd10ates a WARNING of a situ- N
ation or condmon that could Iead to personal m_|ury or death.
You should not -proceed until you read and thoroughly under-
“$fand the’ WARNING meésagc. -

Ly E._j’ -:*' : RS Y B ,z;_ “

3 e e “ l.

A raised hand icon indicates CAUTION mformatmn that g
relates to a situation or condition that could leadto equxpmcnt A
malfunction or damage. ' Yo should not proceed until you: * ¢ -
read and thoroughly understand the CAUTION message.
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A note icon indicates NOTE information. Notes provide
additional or supplementary information about an activity or
concept.

Words or phrases printed in bold italics are defined in the
glossary at the back of the manual.

WARRANTY
SITEPRO™ 2000 Control Panels are warranteed only when
they are connected to ORS equipment components or to
components recommended by ORS. Refer to the back of this
manual for the ORS Standard Equipment Limited Warranty.

FOR MORE INFORMATION 4

If you need additional information on this or any other ORS
product, you can contact our Sales or Technical Support staff
at:

ORS Environmental Equipment
32 Mill St,
Greenville, NH 03048
Phone; (800) 228-2310
(603) 878-2500
Fax: (603) 878-3866

PREFACE
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" CHAPTER1: SYSTEM DESCRIPTION
—
[ Chapter Summary
- This chapter contains the following introductory information.:
‘{_ * Overview - A general description of SITEPRO™ 2000 features & options.
. * Specifications - Panel dimensions, site requirements, sensor input.
- o User Interface - Manual operation, on site computer interface, remote Z
i ‘ modem communications. g
¢ How SITEPRO Works - An introduction to basic single panel and panel E
" network function. 3
i
d B

e “
¥yl LY
it e n

|}

L! : BT 3 ar
e

!

<ewTEEY oo . FIGURE 1-1. The STTEPRO™ 2000 Coritrol Panel.
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OVERVIEW

The ORS SITEPRO™ 2000 Blower/Pump Control Panel -
(Figure 1-1, p. 1-1) is designed for simultaneous control of
one blower (air stripper or SVE) and one water pump. The
controller is housed within a weather-proof NEMA 4 (IP 66)
enclosure and incorporates circuitry to receive intrinsically
safe input from sensors deployed in hazardous locations.

Each control panel can be operated by itself or can be linked
to as many as 15 other similar:-panels in a user configurable

: alarm communication nefwork: Because each panel in the
network has access to alarm mputs from all the other panels,
entire remediation sites can be tied together and configured
to respond appropnatel¥ to'sensor input received by any panel
in the network.

' . The SITEPRO 2000 is fully instrumented and includes status }
v U - displays..that provide a visval-representation of pump and T
i s+ . blower operating conditions. The panel also incorporates a :
. L S self-test feature that continuously monitors line voltage, con- P
1 . e . dmon of the pump and blower control switches, panel tem-
; Lo e perature and probe 1ntegr1ty whenever the SITEPRO 2000 is

commu _t_:atlons the analog to digital (A/D) converter and

Saen

the'int gl"'ty of all panel mdlcators

The"'standard '-SITEPRO‘ '2000' Blower/Pump controller is
L equi ped ‘with terminals that allow the panel to interface with
"2 $fandard ORS den51ty actuated leve] sensing probe,pressure =
.. '+ switches as well as external interlock devices. Form C dry o
Pl e * .contact.outputs are alsoavailable for interfacing with addi-
. tional-external equipment components, buzzers, indicators
and secunty‘alarm systems. Additional inputs (including

1

L5

=
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(! those for analog devices, and a fotalizer), become available
when the telemonitoring option is installed or when the
j , standard panel is networked to an enhanced model.

Each standard SITEPRO 2000 Blower/Pump Control Panel
j{ ,‘ is designed to run a single blower up to 5-1/2 HP in size and
- a water pump up to 2-1/2 HP in size.

{ : Optional features include a telemonitoring package that in- E
L corporates remote monitoring and data logging as well as auto ;
— dial-out on alarm to either PC or Fax machine. Computer &
l ' synthesized voice is also optional. Panels are available for 6 f
= . HP blowers. Pumps larger than 2-1/2 HP can be controlled -
(™ with the addition of a contactor. i
B ~'

To complement the optionalﬁremote monitoring and data
: logging features, ORS offers a comprehensive software pack-

{ age (SITEPRO™ Manager) to provide graphical repre-

- sentations of the SITEPRO 2000 panel as it operates on site.
; Optional features of this software package allow the user to
g ; generate reports, graphs and active P&IDs of remediation
functions. SITEPRO Manager is available at no extra cost
when the telemonitoring package is purchased

......

PECIFICATIONS | I

L ]

s

;
1
H
|
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Refer to. Figure 1-2. (p 1-4) for a panel layout d1agram .
showmg dlmenswns and wiring access points.
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FIGURE 1-2. The SITEPRO™ 2000 enclosure showmg d:mcnsmns, mounting footprint, wiring
access and clearance required for door opening. . . "% te !
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[
L Rating: NEMA 4, IP 66
( Purging: For use in Class I, Div. II, Groups C, D locations
b (Optional)
[ f Materials: Fiberglass reinforced plastic w/ Lexan window
. Power wiring access: Bottom of enclosure -
|
| g
i Intrinsically Safe wiring access: Left side of enclosure E
- B
O
L. Non-intrinsically safe wiring access: Bottom of enclosure %’
- Modem wiring access: Bottom of enclosure
l 4
’ Site Requirements
[ , Door clearance for full 180° door opening:
. 20" (50.8cm) wide x 17" (43.2cm) high to left of enclosure
! Enclosure Jootprint for wall mounfiizg.' _
12-1/4" (31.1cm) wide x 15-1/2" (39.4cm) high
[ ' ) ,
i ‘ Line Voltage: 115VAC (+/- 20%), '50/60 Hz, 1-phase
" 230VAC (+/- 20%), 50/60 Hz, 1-phase
(.J‘ Power Consumption: -10 Watts, not including motor power
}‘ Modem: Standard dial—pulsé or toﬁch—féne (Optional)

1

Operating temperature: -40° F (-40° C) to 130°F (54°C)
N ‘ A AR A

'id : Humidity: 8% to 85%, non-condensing

- " . CHAPTER 'I:: SYSTEM DESCRIPTION "~ % "+ - e e
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Inputs (Available on all panels)

(4) Intrinsically safe probe inputs for single density probe
(4) Intrinsically safe interlock inputs

(4) Non-intrinsically safe mteﬂock inputs

Additional Inputs (Avallable w1th telemonitoring)*

(8) Intrinsically safe inputs for high and low pressure, high
sump level and thermal overload ‘

(4) Non-intrinsically safe 0-5 VDC or 4-20 mA analog inputs X
with 8 bit measurcmentaresolutlon

(2) Motor current sensor for monitoring
(1) Voltage sensor for monitoring

(1) Temperature sensor for monitoring

(1) Totalizer input for water flow measurement; input range .
1-120 pulses/gallon w/ 20 gpm maximum. Totalizer must D
supply a.5-24VDC pulse to the panel

- '(2) Optically coupled Peripheral Equipment Interface inputs

(2) Form C dry contact outputs capable of handling 100 mA,
! } non-inductive

£ T (2) Optically éoﬁblgd be}ipheral Equipment Interface out-
puts X

.
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(2) Auxilliary outputs to drive small AC powered devices

(1yPump Motor Output for 2-1/2 HP, 230VAC, 1-phase, 50/60
Hz or'1 HP, 120VAC, 1-phase, 50/60 Hz

(1) Blower Motor Output for 3-1/2 HP, 230VAC, 3-phase
50/60Hz

Interlock Communication Bus

Bype: RS-485

Capacity: Supportsup to 16 SITEPRO.panels over maximum
distance of 3000’ (1000 m) using standard 24 AWG, 2-conduc-
tor twisted shielded pair wire é(Belden # 984_1)

Communications: Standard 9-p1n RS-232 serlalport 300-2400
baud for data logging * g e

b e raeed Tl

Factory Mutual entity approval on infrinsically safe inputs

* Hardware for enhanced features built into every panel.
Features become operatlonal when panel is equ1pped4w1th
telemomtqlrm'g’”or q““networked to a telcmomtor eqmpped

T - . .
PR - IS JOR Jr st R PO RTY W ey
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E \‘ SITEPRO™ 2000 USER INTERFACE MODES
0w T o -
= e oy T
) Q Manual Operation:

2/ 2 NOLLIPIDSAC WELSAS

On site operator control of
pump functions using
panel coantrols and indica-
tors

oy

"000C v QU LIS 3Ys JuIsn 3o s{em 9oNLL, *¢-] TUNOIA

= Remote Communication: Local Communication:

fo‘f‘ile '?Q'ﬁ‘;imfing and data acquisition  Qy site configuration of panel and down-
through modem. ‘Telemonitoring option  Joading of data through RS$-232 serial
required. port. ‘lelemonitoring option required.

81
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Manual
Operation
Mode

Local

Communication
Mode

W iler
Remote
Commumcatlon

Mode "

PAVS PR R L | EE YL

ager software package. |

The panel is equipped with controls and indicators that permit
manual operation of the pump and blower. Controls include
pump and blower POWER switches that cut off all power to
the motors, 3-position pump and blower CONTROL switches
and a CONTROL POWER switch to cut off power to the
control circuitry. A SYSTEM TEST button activates the
panel’s self-test feature. Refer to Chapter.4 for details of
panel operation.

In SITEPRO 2000 systems without the telemonitoring option,
manual operation is the only way the user can interface with
the system.

When the SITEPRO 2000 iy equipped with the telemoni-
toring option, the user can use a computer to communicate
with the panel] either remotely over a telephone line (Remote
Communication Mode) or locally via a cable to the RS-232
serial port (Local Communication Mode).

Two basic types of operations are possible using the Local
Communication Mode:

* Ty

- 1 Set up and conﬁgure the data loggmg and remote monitor-

ing:features. 5
4 H’ "
2 Download data from the data logger
tmwnT.‘."’. VT e T e ’.1
Procedures for using the Local Commumcatlon Mode are
detailed in the manual that .accompanies the SITEPRO Man—

The modem and assocmted hardware/software included with
“!the’ telemomtormg option’ allows the user to communicate

* with the STTEPRO 2000 panel from an off-site computer.

CHAPTER 1: SYSTEM DESCRIPTION
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Four basic types of operations are possible using the Remote L
Communication Mode:

1. Set up'and eonﬁgure the data logging and remote monitor- -
ing features.

2. Download data from the da;a logger.

3. Access real time graphical representations of site COIldI-— ' R
tions. -

4. Auto dial-out on alarm.

+“ f

The Remote Communication Mode can also be used to diat R
out to a Fax machine. § 3

Procedures for using the Remote Communication Mode are .
detailed in the manual that accompames the SITEPRO Man- } o

ager software package.
HOW SITEPRO WORKS o o ) o
The SITEPRO 2000 uses highly flexible microprocessor
N " based electronics. totprovide-a wide spectrum of capabilities

that range from basic motor control to-complex and sophisti-
i : cated multi-panel networking. This built in versatility allows

1P + the?SITEPRO 2000 itoibe: configired on site to match the ?

; : unique requuements of any remediation application. ]

; Gt e iy R DT e ey '
' Basic Motor Flgure 1-4 (p. 1 -11).shows a smple ‘water treatment system .

: Control in ‘which a SITEPRO 2000 Blower/Pump panel controls a .

. LO-PRO™! Air Stnpper blower and a transfer pump. During:
R normal 0perat10n the blower runs contmuously and the pump..
cycles on and offf in response to, input from the’ sump ]evel

probe mounted in the air stripper sump.

i CHAPTER 1:SYSTEM'DESCRIPTION
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CONTROL
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| ]
SUMP PROBE &
PRESSURE SWITCH I 8 g
SENSOR INPUT
: L B PUMP
BLOWER N / POWER
- —— 5
i
3 HRy 8 L)
{ | O] i‘l
N A a8 DISCHARGE
warer 11 [ TN
INFLUENT [J I J
LO-PRO™ [ AIR STRIPPER TRANSFER
4 PUMP

FIGURE 1-4. A SITEPRO™ 2000 Blower/Pump Control Panel with air
stripper and transfer pump. Diagram shows basic water treatment appli-
cation with no interlocks.

In most applications, your SITEPRO 2000 will be integrated
into a remediation system that includes additional equipment
components. These components (holding'tanks, hydrocar-
bon pumps,. 011/water _separators, | carbon tanks, etc.) often

o rnust "be. mterlocked to th?e control panel to optrrmze system

performance and to, prevent perrmt excurswns in the event.of
a component fmlure Frgure 1-5 (p 1- -12) shows another
srmple water treatment system in whlch contaminated water
first passes throu gh an air stnpper and then into a carbon tank.

gam the ONIOFF cychn g ‘of the transfer pump is controlled
by the status of the sump probe In thrs appllcatlon, however,
a high pressure swnch wrred to the control panel shuts off the
transfer pump 'if fhe carbon tank becomes clogged. Use of
such external interlock devices (high level shutoff switches,

CHAPTER 1: SYSTEM DESCRIPTION
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CONTROL INTERLOCK. ?
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SENSOR INPUT

| . . HIGH
| PRESSURE
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I :

R |

‘E ]
= {of) I
‘ E
[[—>D1scHarGE
WATER B! !
IFLUENT — —T T [T Ui ‘
LG-PRO™ I AR STRIPPER - TRANSFER,  CARBOW
FUMP TANK

. 4
FIGURE 1-5. A- SITEPRO™ panel with one interlock device (high
pressure switch) attached.

- plessure switches, etc. ) is facilitated by a system of internal
circuits built into every STTEPRO 2000 panel. These circuits
) ] provide four separate alarm channels for attachment of in-
. terlock geyices. ) " -
:‘ F HERRTAMN -:.-"’i.::” e Ll sk WTE gy 0 s MG e, ¥ 3 T
{.F' Multl-PaneI Networksw BRI GO S o7 f"i“"”‘ -f
g : o dne P

o Whenftwo or more SITEPROQOOO panels are linked together
il tnf{“‘ i ”1 'n:ébt,ué;p;k;zis shown in Flgure I- 6 (p. 1-13), the individual
froit; ipail!el %m}o}?mcé&sdm are able to commumcate and share
gl s e e H;}f gnetlon through a system of mrcu:ts called the Interlock

) L ommumcatum Bus or ICB Each pancl in a network can
IS R IS 1

P i m, i nb, Econﬁgured to send _andJor recet € alarm signals on .any or

all of, the fou. “a larm chamtels n th1s ‘way, alarms recelved

a"‘}x N
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IR L% k
LO-FRO™ I AIR S5TRIFFER TRANSFER CARBON
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/- SUBMERSIBLE FUMP
RECOVERY i
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FIGURE 1-6. A two panel STTEPRO™ netweork with a single interlock
device attached to Panel #1, '

In, Figure 1-6 (above), a feed pump and its control panel
{(Panel #2) have been added to the water treatment system
diagrammed in Figure 1-5 (p. 1-12). Panel #2 receives input
from its own level sensing probe and from Panel #1 through
the network cable shown in the diagram. The network con-
nection allows both pumps to be shut off by the carbon tank
high pressure switch and also enables the air stripper controls
to shut off the feed pump in the event of a sump high level
condition or.a blower failure.

Network Management - S e

Y AT I I T oL TN P

Whenever a multi-panel STTEPRO 2000 network is config-

+ured; one.of the panels in.the network must be designated to

carry out special Inferlock. Communication Bus manage-
ment functions. This panel, called the Master, controls the

CHAPTER 1: SYSTEM DESCRIPTION
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information on the bus, assesses the inferfock status of the
other panels, called Slaves, and communicates with the host
computer if the telecommunication option is installed. See
Figure 1-7 (p. 1-14) for a diagrammatic representation of the
relationship between Master and Slave panels.

If the telecommunication option is installed in one of the
panels in a network, that pari€l must be configured as the
Master. However, if no remdi:é monitoring is required, any
panel in the nefwork can be the Master. Panels are designated
Masters or Slaves by setting dip switches inside each panel.

During network operation, the Master continuously polls the
Slaves in a set sequence determined by the network addresses

g TELEPHONE LINE TO
i REMOTE COMPUTER
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INTERLOCKS | 2|
ATTACHED To < —_3| MASTER
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- IFIGURE 1-7. :Diagrammatic representation-of the Interlock Commu-

nication Bus. .
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During network operation, the Master continuously polls the
Slaves in a set sequence determined by the nefwork addresses
the user chooses for the panels. When a Slave is polled, it is
temporarily given control of the Interlock Communication
Bus. The Slave then broadcasts any current interlock alarms
that are on alarm channels configured to send. All other
panels in the network (Slaves and Master) will then respond
to the alarms and shut down if they are configured to receive
on these same alarm channels.

Step by step procedures for configuring your STTEPRO 2000
Control Panel are provided in Chapter 3 of this manual.

ADDITIONAL APPLICATIONS

Air Stripper
w/ Influent
Feed Pump

H
i

?

i
i
!
)

Ai Stripper "
w/Chemical,,
'Feed Pump

The examples in this chapter lhve shown the SITEPRO 2000
Blower/Pump Control Panel being used to control an air
stripper blower and a transfer pump. Additional SITEPRO
applications are listed below:

- When used to control an air stripper blower and an influent

feed pump, the SITEPRO receives input from the air stripper
controls (sump probe & pressure switches) and a water pump
level sensing probe. In this application, the normal cycling
of the feed pump is controlled by the level sensing probe.
When the panel is properly configured, the pump can be shut
off by 1) 4 LOW-OVERRIDE signal from the level sensing
probe, 2) a HI or LO PRESSURE signal from the blower, 3)

-, , a HI SUMP signal from the air stripper sump level probe or

4) an alarm generated by an ‘external interlock device.

When used to control an air stripper blower and a chemical

~ feed pump, the SITEPRO receives input from the air stripper
" controls (sump probe & pressure sw1tchcs) and a level sensor

mounted in the chemical vat. In this application, operation
of the chemical feed pump is controlled by the vat level

CHAPTER 1: SYSTEM'DESCRIPTION
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sensor. The pump can be shut off by 1) a LOW-OVERRIDE
signal from the vat level sensor, 2) a HI or LO PRESSURE
signal from the blower, a HI SUMP signal from the air stripper
sump level probe or 4) an alarm generated by an external
interlock device.

When used to control a soil vapor extraction (SVE) blower
with a knockout drum, the SITEPRO receives input from a
knockout drum high level switch. In this application, the
blower can be shut off by the high level switch or by any
external inferlock device w1red to one of the panel s alarm
channels.
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CHAPTER 2: SYSTEM INSTALLATION

Chapter Summary

This chapter contains the following SITEPRO™ 2000 installation instructions:

INSPECT

“rs

,
[ RS CT S 0 N T

Warnings and Cautions - How to avoid damage to yé'mrself or the panel.
Inspection - How to determine if you received what you ordered.
Mounting the Panel - Procedures for mounting the control panel.
Wiring - Procedures for wiring into and out of the panel.
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The SITEPRO™ 2000 Blower/Pump Controller must be
deployed in a non-hazardous location and all conduit runs
from the well head to the panel must conform to Article 501-5
of the National Electrical Cod;, (NEC) 1993,

Before deploying thé SITEPRO 2000, refer to the System
Checklist at the front of this manual and answer the following
questions. .

1. Is the electrical service at the site properly sized for this
panel and does it conform to NEC and local codes?

2.-;Are' the electrical characteristics of your pump and blower
compatible with those of the-panel? .

w1, . 1 . .
ot . L R

s Iﬁspccgt';a;il_ equipmeﬁf .ui)oh amva] Check the contents of the

packing-crate against the System Specification sheet at the

~ front-of this-manual,_If any items are missing or damaged,

make note of this on the shipping papers and immediately

-, notify OISS_ Environmental Equipmen;;at (800) 228-2310.
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PANEL INSTALLATION . .

Mount Panel 1. Remove the pane! from its packing crate and hold it
against the intended mounting surface.

2. Refer to Figure 1-2 (p. 1-4) and position the panel so that ;o
the access door will open at least 12-1/2" without obstruction. "

3. If the mounting surface is wood, use wood screws to attach.

the panel mounting feet to the wall. If the surface is metal,
use the panel as a template and mark the locations of the

mounting holes. Then drill and tap the holes and use self-tap- (
ping screws to mount the panel -

@ - 'Do not use nails to attach the panel as a misdirected hammer .
blow could damage theicnclos_ure. - -

WIRING <

be-in accordancé with state and local codes. Proper ground-
ing of the pane] is necessary to maintain the intrinsically safe

* “rating’ ‘of the’ STTEPRO 2000.> See the followmg sections for
panel groundmg procedures. . e

! All wmng must be carried out by a qualified electrician and ' -

Install - ' Before beginning panel hookup procedures, run:awire'from:. ’ -
Chassis the panel chassis ground lug to a good earth ground such as
Ground .- " the circuit bréaker panelencldsire. Thé ground lug is located
Coae on'the-chassis-behind the patiel faceplate (See the SITEPRO :
) ~ -0 . 172000 wmng dlagram in Figufe 2-1; p 2-3). _ -
: R :" mw riele asit mo - 4 SR e -

a

Ebriky

touchmg cxposed_ pomons of the panel circuit board, safely '
discharge any static electricity from your body. by touching ' -’
or otherwise grounding yourself to the panel chassis.

CHAPTER2: SYSTEM INSTALLATION » ~ * ! '




INTRINSICALLY SAFE INPUTS
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Install
Intrinsically
Safe Ground

Incoming
Power

5] '
L

Run a separate ground wire from the intrinsically safe ground =
lug to a good earth ground. The L.S. grounding lug is located
next to TB1 on the back of the panel faceplate, a

The intrinsically safe ground wire must be kept separate from | .
the chassis ground.

ANY

The SITEPRO 2000 panel enclosure is equipped with access
ports to facilitate wiring. See Figure 1-2 (p. 1-4 in Chapter S )
1) for locations of access ports. The port on the side of the o
enclosure is for all mtnns:cally safe wirin g. All other wmng,
including incoming power and pump connections must be
routed through the accegss port in the bottom of the enclosure.

I

To maintain the NEMA 4 weatherproof characteristics of your -
panel after wiring has been completed, seal all wiring access
ports with weatherproof conduit hubs. . =

Run power wires through the port -at the bottom of the
enclosure and attach to the terminal block on the chassis
behind the faceplate (Figure 2-1, p. 2-3). In single phase
systems, attach-the power leads to termmals Ll ‘and L2, In.
three phase systems, attachrthe power leads to tefmiinals L1,

L2 ‘and ‘I'3. “In either-case; -attach-the ground wire to the,
grounding lug next to the terminal block. Check tightness of ,
terrmnal SCrews.

L

s B
R S G g e e

_,|£

The” SITEPRO circuit board shield (behmd faceplate) is’ ,
equrpped with a label that shows the locations of all terminals
and conﬁguratron ‘dip switches. Refer to this’label (and

in this chapter.
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Wire Pump

Wire Blower

Wire WTDP
Probe

b , K

Do not run power wires within 2 inches of intrinsically safe
(IS) wires or terminals. Refer to Figure 2-1 (p. 2-3) for
location of IS terminals (at top of panel), and reference NEC
Article 508 for relevant codes.

Run the pump power wires through the port at the bottom of
the enclosure and attach to the PUMP POWER OUT termi-
nals (Figure 2-1, p. 2-3). Attach the ground wire to the chassis
grounding lug next to the terminal block. Check tightness of
terminal screws. For wiring instructions specific to your
pump and blower, refer to the blueprint sized Field Wiring
Diagram provided with these items.

Refer to your pump manual and heed all rélevant Wammgs
and Cautions. ' ©§

Run the blower power wires through the port at the bottom
of the enclosure and attach to the BLOWER POWER OUT
terminals (Figure 2-1, p. 2-3). Attach the ground wire to the
chassis grounding lug next to the terminal block. Check
tightness of terminal screws. For wiring instructions specific
to your pump and blower, refer to the blueprint sized Flcld
Wmng Dlagram prov1ded w1th these items.

Refer to your air stnpper or SVE manual and heed alI relevant
Warnmgs and Cautlons «”

The SITEPRO 2000 Blower/Pump Control Panel is designed

for use with either a standard ORS density actuated WTDP
probe-or a LO-PRO-Air Stripper sump level probe. When the

-~ SITEPRO is being used to control a blower and an influent

feed pump, the WTDP. probe is-wired to the panel as shown
in Figure 2-2 (p. 2-6). This probe uses three separate switches
(HI, LO & LO-OVERRIDE) to monitor the water level in the

CHAPTER-2: SYSTEM INSTALLATION
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: ORS WTDP
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(IN AIR) - S
FIGURE 2-2. Wiring a standard ORS Water ‘Table Depression Pump (WTDP) probe to the W
SITEPRO™ 2000 Control Panel. Switch wiring is shown to facilitate hookup of non-standard probes.
.(r ."- ° ~ )‘.‘J“- ! ] j:' - r, - .{. \.‘ [ - “$ .
R B F U S AT R '_Ilvm“' ! o
well. The HI and LO switches control the normal ON/OFF i
cycling of the pump while the LO-OVERRIDE switch shuts “
Y N off the pump in the event 6f a‘control system failure. !

o g
' et 3 4 ) '

_ sLadse 7w o Rundthe probe cable through the access port on the side of the
e, - <enclosure and attachiits leads to IS terminal strips TB1 & TB2
G ef L e o oo as shown indFigure 2-2 (above). -

*.
Il

voae

_CHAPTER2:'SYSTEM INSTALLATION ; «

4.

- L L
4 . n - ¥ f ¢ Vi -t T
Y
- . Fran,oee
1
. R . ' .
P I R e g 0 S e [ - - - PR TR T S T S

CONS L ra L mesan et b - - -



2-7

- N Conductivity actuated probes can be used only with the
addition of a relay. Call ORS for further information.
Before wiring an older ORS probe to the SITEPRO panel, it
. will be necessary to cut the connector from the probe cable.
i After wiring the probe to the panel as shown in Figure 2-2 (p.
- 2-6), attach a jumper wire from terminal #5.on TB2 (red wire)
- to any of the +5VDC LS. terminals on TB1.

.. Wire Sump When the SITEPRO is being used to control an air stripper
» ¢ Probe & blower and a transfer pump, the ON/OFF cycling of the pump
"~ Pressure is controlled by a sump level probe mounted in the air stripper
Switches sump. The probe also has a HI-OVERRIDE sensor that can
E{ shut off an optional feed ‘purr;p if the water level in the air =
stripper sump rises too high and threatens to flood the blower. >
ol
-
\{ﬁ If your SITEPRO™ 2000 Blower/Pump Control Panel is &
being used with an ORS LO-PRO™ II Air Stripper, the sump 2

: .probe and the pressure switches are pre-wired into a junction

o : box as shown in Figure 2-3.(p. 2-8). Wire-from the junction

- "box to TB1 and TB2 inside the SITEPRO panel as shown in
Figure 2-3 (p. 2-8).

. ....Jo shut off an optional feed pump in the event of a High Sump
Level or High/Low Pressure condition, the inputs for each of

v+~ -~these functions must be jumpered: to an:alarm -channel as
explained in Appendix D: Application Notes. -.

The SITEPRO 2000 has, four mtrms:cally safe and four
e non mtrmsmally safc mterlock mputs available for attach-
) mcnt of extérnal mterlock dev1ces to the panel alarm chan- o B
" ““heéls. " 'ORS suggests that a maximum of two interlocks be s e
. _w;reg} to.a channel.

- _ ~ CHAPTER 2: SYSTEM INSTALLATION
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FIGURE 2-3. ermgthe LO-PRO™ sump level probe and-pressure sw:tches to a SITEPRO™
2000 Blower/Pump Control Paneli!© . ¢ an-m0 -0 . G
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Wite each inferlock dévice to the STTEPRO panel as follows:
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1. Run the intrinsically safe interlock wires through the
access port on the side of the SITEPRO enclosure. Run
non-intrinsically safe interlock wires through the port at the
bottom of the enclosure. Use 20-25 AWG wire in all cases.

2. For intrinsically safe interlocks, attach one wire to termi-
nal 1, 2, 3 or 4 of TB2 and the other to one of the +5VDC
intrinsically safe terminals on TB1. For non-intrinsically
safe interlocks, attach one wire to terminal 1, 2, 3 or4 of TB3
and the other to one of the COMMON terminals on TB3.

Refer to Figure 2-4 (below) for an example of interlock
wiring.

z"‘i

/PRESSURE Y

12345678 SWITCH 12345678
ojoiololojololol  w/e) 0jojo|ojo|o|o|o]

182 ' 181

Z
®)
>
-]
-
<
&=
78]
Z

FIGURE 2-4. An intrinsically ‘safe Normally Closed pressure switch
wired to Alarm Channel 4.

P In'this~exa_mple_; a Normally Closed pressure switch is wired
to intrinsically safe terminal strips TB1 and TB2. Because
the switch is, wired to terminal 4 on TB2, an alarm will be

Lo generated on' Channel 4>when the switch opens. The second
. wire from the switch.could be attached to any of the +5VDC
intrinsically safe terminals on TB1.. .. -

As your interlocks are installed, keep track of which ones are
wired Normally Open and’ ‘Whiich areNormalIy Closed. Thxs
information will'be requiréd for completion of the system
configuration procedures described in Chapter 3.

CHAPTER 2 SYSTEM INSTALLATION
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Wire Network
Connections

Network
Jumper

Shield

] Wire Dry
: Contact
Outputs

To wire two or more SITEPR O panelstogether into a network,
use a high quality shielded twisted pair cable and wire as
shown below. Wire the conductors from terminals 10 & 11 of
TB4 on one panel to the same terminals on the next. On all
but the last panel in the network, connect the sheild to termi-
nal 12 on TB4. Do not splice shield segments together.

FIRST SITEPRO PANEL|| ... SITEPRO PANEL ||LAST SITEPRO PANEL

Ry

IC8 NETWORK CABLE 1CB NETWORK CABLE

FIGURE 2-5. Three SITEPRO™ 2000 panels wired together into a

network.

Always wire number to number (color to color) when estab-
lishing network connections between panels. The maximum
network wire run cannot exceed 3000’ (1000M).

After the network wiring connections have been made, the
start’and termination of the network must be designated by
installing jumpers on' the first and last panel in the network.
Edch SITEPRO panel is equipped-with a 2-pin jumper lo-
cated next to TB4 (See Figure 2-5, above). On the first and
last panel in the network, lift the jumper cap from the pins and
reinstall it so that both pins fit into the cap.

The SITEPRO 2000 features Normally Open and Normally
Closed 100 mA dry contact outputs that can be used to trigger
a wide variety of external devices including relays, visnal

CHAPTER,2: SYSTEM INSTALLATION
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indicators, buzzers, and security system alarms. ‘Two sets of
Form C dry contact outputs are provided on TB6. The exam-
ple in Figure 2-6 (below) shows a security system alarm panel
wired in a Normally Closed configuration to TB6 of the
SITEPRO. The Form C outputs are shown schematically
(dashed box).

‘ Z
0[0[olo[0[0] 756 5
654321 1 SECURITY B

SYSTEM 35
COMMON AR 3
N/C 1 PANEL 7

.. .FIGURE 2-6. Using the STTEPR O™ 2000 dry contact outputs to switch
an external security alarm.

ol AT =

ere Analog Lo »Amzlog mput dev:oes (pressure transducers, thermocouples,;

- Inputs:: 1., v s €te)ocan be interfaced.:with the. telemonitor equipped

: SITEPRO 2000 if they are wired into the analog input con-

nections on TB3 (See Figure 2-1, p. 2-3). Figure 2-7 (p. 2-12)

syremy e <« - shows how a: pressure: transducer :might be-wired to the

. . SITEPRO:, Note that the transducer’s power supply must be
prowded by the customer, or purchases from ORS.
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EXTERNAL
POWER
7B3 | supeLY .
] ) e ) e e ) g [ + = ;
(211109 876523 21 Q -
COMMON ' : =
ANALOG INPUT #3
. — ’
TRANSDUCER .
1
SPWP—10 o v
FIGURE2.7. Wiring a pressure transducer or other analoginputdevice “
to the SITEPRO™ 2000 anglog input connections. ‘
Wire Terminals 8 & 9 on TB4 are available for wiring a totalizer to o |
Totalizer a SITEPRO that is equipped with the telemonitoring option. L'
i Totalizers must supply a 5-24VDC pulse to the control panel.
The pulse should be generated by a solid state device (i.e. an )
: : open collector: output), The pulse should be 1 msec wide ‘
minimum. The maximumrate of pulsesaccepted bythe panel
is 120 pulses/gallon at 20 gpm. This corresponds to 40Hz. ~
Connect If your SITEPRO 2000 is equipped with the telemomtormg )
| Modem:~: > i. %' option, plig'your phone fjack intd: the'receptacle on the pariel: . }‘
’ DegGiduy " modem.) - Réfertos Flgure 2—1 (pr2- Sj) for location of modenit .
e iSesnos - connections. A : =
vk S O L 1 PR A DS LT SR C L U T T R R ‘ b
" i ' -Inlightning prone areas, have' your electrician install a phone L‘
gttt ' :line lightning arrestor; Contact your télephone company for
B s \"'T"ﬁll"ther information. % v e B0 L
! ere Current To provide current sensing for 3-phase blowers or pumps, "
i Sensors install the current sensors included with the control panel. v

Each sensor must be installed around one leg of the blower "!

o CHAPTER 2 SYSTEM»INSTALLATION




70 POWER
SOURCE
TO CONTROL EXTERNAL
PANEL ~ —— CONTACTOR
CURRENT .
SENSOR |t~ CURRENT SENSOR

LEADS

MOTOR POWER WIRE

PUMP /BLOWER
MOTOR

FIGURE 2-8. Detail of current sensor installation for 3-phase moter. -

or pump motor power wiring as shown in Figure 2-8, p. 2-13.

- Then run the sensor leads into the SITEPRO control panel
and wire to the terminal block provided. Secure the current
sensor with a nylon tie wrap.

INSTALLATION

the control panel. When wiring the pump to the panel, run
one leg of the pump power wiring through the current sensor
as shown in the Field Wiring Diagram.

A sensor for single phase pumps is already mounted inside

These current sensors will shut down the pump or blower
motor in the event that insufficient current is sensed. The
panel indication will be a flashing PUMP RUNNING or

BLOWER RUNNING indicator.
Wire Thermal Additional thermal overload protection for your blower can
. Overloads be obtained by wiring from the Nonnally Closed thermal

overload contacts of your blower external motor starter to the bl HED
SITEPRO panel. Wire to input terminals 5and 7on TB3 after
removing the existing jumper.

CHAPTER 2: SYSTEM INSTALLATION




N When a blower thermal overload is sensed (blower thermal:
% overload contacts open), the blower will shut down and the
THERMAL OVERLOAD indicator on the panel will be

illuminated.
Set Blower Asdelivered from the factory, the panel is wired to shut down
Time Delay the blower immediatedly after a Low Pressure condition is

detected and 3 minutes after a High Pressure condition is
detected. The High Pressure time delay can be reduced to 1
second by installing a jumper between term inals TB4-5 and
TB4-7.

i
e
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CHAPTER 3: SYSTEM CONFIGURATION

Chapter Summary
This chapter contains the following information on system configuration.:

» Introduction - Explains how to use the Site and Panel Configuration
sheets provided in Appendix A and in the Quick Start envelope.,

e Configuration Switches - Describes each of the switches used to configure
the SITEPRO™ 2000.

o Configuration Procedures - Explains how to set the configuration switches
for single panel or network applications.

INTRODUCTION

The SITEPRO™2000hasa wide range of capabilitiesand can
be configured on site to match your specific remediation
requirements. As you will see as you work through this
chapter, the panel configuration procedure is quite straight-
forward and simple. However, before confignring panelsthat
are part of a complex multi-panel network, it will be necessary
to carry out a certam amount of planning and site organiza-
tion”

Site To aid you in the design and configuration of multi-panel
Configuration . . networks, ORSprovidesa Site Configuration Worksheet (See
Worksheet . . Qu1ck Start envelope) Thxs sheet allows the user to specify
v y .‘;.";nehvoﬂcaddresses mteﬁockhookupsandnetworicconnccuons, -
B ""for up to 16 STTEPRO 2000 control panels. .

de ot

Oncé the Slte Conﬁguratlon Worksheet has beeri filled out,

Panel
Configuration - A5 the Panel jConﬁg,uratlon Guide (also in Quick Start enve-

P . Iope), and ‘the proccdures in thlS chapter, to help you config-
Glllde iy oo R A '
ure 'the mdmdual panels in tiie nctwork
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: A
Panel During the panel configuration procedures described in this ¥ )
Configuration chapter, you will be changing the settings of some of the dip o
Sheet switches shown in Figure 3-1 (p. 3-3). ORS recommends that :

you carefully document the final configuration of each of
your SITEPRO 2000 panels by using the blank Panel Con-
figuration Sheet provided in Appendix A at the back of this l
manual. Once filled out, this sheet will be a permanent record '
of your configuration and can be used as a check against

inadvertent or unauthorized configuration changes. Be sure o
to update this sheet whenever configuration changes are

-

made. Anup to date Panel Configuration Sheet is an essential ~
troubleshooting tool and must be available for reference
whenever you call ORS for technical assistance. . ‘ '\

CONFIGURATION SWITCHES p e \’

The configuration process is a simple matter of setting the
'CONTROLLER ADDRESS, LOGIC and SEND/RECEIVE ‘
dip switches mounted on the back side of the panel faceplate. )

‘See Figure 3-1 (p. 3-3) for switch locations.

R S LER ADDRESS Switches . . -

Function: o ‘

' : . .
H LN . R ‘e

‘The CONTROLLER ADDRESS sw1tches i (mounted on-
sthch SS) are used to 1) conﬁgure the panel as either aMasteri,

R NOT USED Vo g Slave, and 2) ‘provide & ‘Tenwork address for each panel s

— MASTER/SLAVE

et in the nefwork. "The six individual dip switches are labeled =

—n :}%‘ﬁ?ﬁ; 1-6. Switch 2 is used to conﬁgure the panel as a Master , { "
' (sw1tch set to ON) or as a Slave (sw1tch left in OFF position).

_ ~ Dip. sw1tches 3 6 are used to set the network address of each. o

R Skave panel or, if the panel i§ a Master, to indicate the total’ .

number of Slave panels in thé etwork. Switch 1 is not used.

OFF =—» ON'

}, CHAPTER 3: SYSTEM.CONFIGURATION, '~ .
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CHAPTER:3: SYSTEM CONFIGURATION. *. .

simultaneous broadcast of multiple alarms. This is done by
designating one panel as network Master and by assigning a
unique network address to each of the remaining Slave
panels. The Master then polls the Slaves in a set sequence
determined by the numerical order of the network addresses
and allows each Slave to broadcast any alarms it has received
from external interlock devices.

. Configure the CONTROLLER ADDRESS switches accord-
ing to the flowchart in Figure 3-5 (below).

. . . Set CONTROLLER ADDRESS
Swilches
Yes
l 15 Panel a Master 7
Sel Swilch 2 to
ON
Set Switch 2 fo OFF
M En
‘
"Set Switthes 36 .
to Number of Slaves
in Network (See Table 3-14) [ B iicnes 38
. {SeeTable 3-1B)
L E Y
Al .
CONTROLLER ADDRESS Switch
Ouﬂig.lmﬁon Cmplele

FIGURE 3-5. Flowchart for setting the SITEPRO™ 2000 CONTROL-
LER ADDRESS Switches.
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(dip switches 5 & 6) and set the N/O switch (dip switch 5) to
the ON position as shown below. Turn the N/C switch (dip
switch 6) OFF.

LDCOOLODLOoOLUD

SSSSsssy -

= OFF : :
AYAEALRBE RN EEE
87 6 54321 ON 1211109 87 6 54321
R

0
X
+
0
P
(5]
9]
X
X)
]
T
-

L

If possible, wire external interlock devices Normally Closed
so that they open on alarm.. Such circuits are fail safe in that
an alarm will be generated if a wire is broken.

When configuring the LOGfC switch for a channel, never

set both the Normally Open and Normally Closed switches

to the ON or OFF position. Doing this could cause the
panel either to lock in alarm or be unablé'to read an alarm.

Network Applications

When multiple pumps or blowers are used together at a
remediation site, it is often desirable to tie the control panels
together into a coordinated network. The SITEPRO embed-
ded software will support networks of up to 16 control panels.

Configure the SITEPRO 2000 for network operation by
setting the CONTROLLER ADDRESS, LOGIC and
SEND/RECEIVE switches.

Set CONTROLLER ADDRESS Switches
An important step in configuring a SITEPRO 2000 network

is to organize the flow of information on the Interlink Com-
munication Bus to prevent lost signals resulting from the

CHAPTER 3: SYSTEM CONFIGURATION

Z
Q
=
<
a4
-
<
o
Z
O
o



simultaneous broadcast of multiple alarms. This is done by
designating one panel as network Master and by assigning a
unique network address to each of the remaining Slave
panels. The Master then polls the Slaves in a set sequence
determined by the numerical order of the network addresses
and allows each Slave to broadcast any alarms it has received
from external interlock devices.

Configure the CONTROLLER ADDRESS switches accord-
ing to the flowchart in Figure 3-5 (below).

Set CONTROLLER ADDRESS
Switches

Yes

Sel Switch 210 '
ON
/ Set Switeh 2 lo OFF /

Set Switches 3-8
to Number of Slaves :
in Network (See Table 3-14) ge;;“;:ﬁ:r:;i
(See Tabie 3-1B)
CONTROLLER ADDRESS Switch
Configuration Complete

Is Panel a Master ?

"

)

FIGURE 3-5. Flowchart for setting the STTEPRO™ 2000 CONTROL-
LER ADDRESS Switches.

CHAPTER 3: SYSTEM CONFIGURATION
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The settings of dip switches 3-6 are determined by using the
tables below. Use Table 3-1A for Master panels and Table
3-1B for Slave panels,

Ifthe panelisto be configured as a Master, set dip switch 2 to
ON and set dip switches 3-6 to indicate the total number of
Slaves in the network (maximum of 15). Table 3-1A provides
dip switch settings for each of the possible numbers of Slaves
in the network.

If the panel is to be configured as a Slave, set dip switch 2 to
OFF and set dip switches 3-6 to indicate the address of the
panel on the nefwork. Use Table 3-1B to determine the
settings of dip switches 3-6 on Slave panels.

"3

MASTER PANELS SLAVE PANELS

NUMBER OF SETTINGS FOR | SLAVE SETTINGS FOR

SLAVE PANELS | DIP SWITCHES 3-6 ' NETWORK DIP SWMITCHES 3—6

INNETWORK | 6 5 4 3 ADDRESS 6§ 5 4 3
1 ON OFF OFF OFF 1 ON OFF OFF OFF
2 OFF ON OFF OFF 2 OFF ON OFF OFF
J ON ON OFF OFF 3 ON ON OFF OFF
4 OFF OFF ON OFF 4 OFF OFF ON OFF
5 ON OFF ON OFF 5 ON OFF ON OFF
6 OFF ON ON OFF 6 OFF ON ON OFF
7 ON ON ON OFF 7 ON ON ON OFF
] OFF OFF OFF ON 8 OFF OFF OFF ON
g ON OFF OFF ON 9 ON OFF OFF ON
10 OFF ON OFF ON 10 OFF ON OFF ON
11 ON ON OFF ON 11 ON ON OFF ON
12 OFF OFF ON ON 12 OFF OFF ON ON
13 ON OFF ON ON 13 ON OFF ON ON
14 OFF ON ON ON 14 OFF ON ON ON
15 ON ON ON ON 15 ON ON ON ON

A. : - B.

TABLE 3-1. Dip switch settings for CONTROLLER ADDRESS
dip switches 3-6 in Master (A) and Slave (B) panels.

CHAPTER 3: SYSTEM CONFIGURATION
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Start at the lowest address (1) and work up (top to bottom in
Table 3-1B) with each Slave panel configured.

In Example #1 (below), the CONTROLLER ADDRESS
switch settings indicate that the panel is a Master and that
there are 12 Slave panels in the network.

OFF

ON

In Example #2 (below), the switch settings indicate that the

panel is a Slave and that it has been allocated the network
address of 2. 4

OFF

ON

Configure the LOGIC dip switches exactly as you would for
single panel systems. For each extemal interlock device
wired to the SITEPRO panel, the corresponding LOGIC
switches must be set for either Normally Open or Normally
Closed status.

As mentioned in the section on single panel configuration,
wire external interlock devices Normally Closed so that they
open on alarm. Such circuits are fail safe in that an alarm will
be generated if a wire is accidentally broken.

CHAPTER 3: SYSTEM CONFIGURATION




]

[

™

ARt I ey

)

‘4..._;-‘]
#

M

b

et witch

In multi-panel networks, the procedure for setting the RE-
CEIVE dip switches is exactly the same as that used for single
panel applications. However, it should be emphasized that in
network applications, alarms can be generated either by local
external interlock devices wired directly to the panel or by
alarms broadcast by other panels on the Inferlock Communi-
cation Bus. For example, if the Channel 1 dip switch (dip
switch 5) is set to ON, the panel will be shut down if, 1) alocal
interlock device wired to Channel 1 generates an alarm, or 2)
one of the other panels in the nefwork broadcasts an alarm on
Channel 1. Therefore; the question that must be asked when
setting a panel’s RECEIVE dip switches is, "Under what
conditions do I want this panel to shut down?" Refer to your
Site Configuration Worksheet and set the RECEIVE dip
switches according to the flowchart in Figure 3-3 (p. 3-8).

et SE witches

The settings of the SEND switches determine which panels
in the network can be shut down by alarms present on the
alarm channels of the panel being configured. These four dip
switches are labeled 14 to correspond with the four alarm
channels. Refer to your Network Configuration Sheet and set
the SEND dip switches according to the flowchart in Figure
3-6 (p. 3-16).

When a SEND dip switch is set to the ON position, any alarm
on that channel will be broadcast on the Interlock Communi-
cation Bus. However, only those panels on the network whose

" RECEIVE switches are configured to 'listen"to that channel

will react to the alarm.
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Sot SEND Switches

Yes

Serd Alamen CH 1 ?

Set Switch 1 to ON

Yes

Send Alarm on CH2 7

Set Switch 2 to ON

Yoz '
Send Alammon CH3 ?

Set Switch 310 ON

Send Alarm on CH 4 7

Set Switch 4 to ON

SEND Switch Configuration
Campleta

FIGURE 3-6. Flowchart for setting the SITEPRO™ 2000 SEND Switches.
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Network Configuration Example

The following examiple describes a simple SITEPRO network
and shows how the CONTROLLER ADDRESS, LOGIC and
SEND/RECEIVE switches are configured to achieve the

desired system behavior.

This example refers to the simple two panel network shown
in Figure 1-6 (p. 1-13 in Chapter 1). In the example, 2 water
pump controlled by a STTEPRO 2000 Water Table Depression
Pump Control Panel delivers contaminated water to a LO-
PRO air stripper. After passing through the air stripper, the
water is delivered by a transfer pump to a carbon tank. The
air stripper blower and the transfer pump are controlled by a
SITEPRO Blower/Pump Control Panel. A high pressure shut-
off switch is mounted in the fank and wired to Panel #1 (the
Master). This panel is then linked to Panel #2 (the Slave) so
that a high pressure condition can shut off both panels.

Interlock & Network Wiring

The high pressure switch is wired to intrinsically safe inter-
lock input 3 on TB2 and to terminal 2 on TB1 of Panel #1 as
shown below. The network connection is made between
terminals 10, 11 & 12 on TB4 of Panel #1 to the corresponding
terminals on Pane] #2.

i 2345678 /gﬁ,f%f'?51234567a
][] o] ] [ ] ] Y ] (5] 5] [} (5] [5][s] [
182 781
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Panel #1 Configuration

CONTROLLER ADDRESS Switch:

OFF
ON
1 SLAVE MASTER
(SEE TABLE 3—1A)
LOGIC Switch:
OFF
ON
CHANNEL 3
SEND/RECEIVE Switch:
oFF
ON

RECEIVES SENDS
ON CH. 3 ON CH. 2

#2 rati

CONTROLLER ADDRESS Switch

OFF

ON

ADDRESS = 1 SLAVE

‘CHAPT_ER 3: SYSTEM CONFIGURATION
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LOGIC Switch:
’hl’h i
87654 oN
NO INTERL
ON PANEL 2
SEND/RECEIVE Switch:
OFF
-ON
RECEIVES DOES NOT A
ON CH. 2  SEND i
System Operation Sequence

1. The Normally Closed high pressure switch wired to Chan-
nel 3 of Panel #1 opens.

2. Because Panel #1 is configured to receive on Channel 3,
Panel #1 shuts off.

z
e
=
<
~
=
&
0
Z
o
o

3. Because Panel #1 is configured to send on Channel 2, an
alarm is broadcast on Channel 2 of the ICB.

4. Because Panel #2 is configured to receive on Channel 2,
Panel #2 shuts off.

As demonstrated above, an individual SITEPRO panel is easy
to configure. Although the example used in this chapter
referred to a very simple SITEPRO 2000 network, the switch
setting procedures described are exactly those used to config-
ure more complex networks.

CHAPTER 3: SYSTEM CONFIGURATION
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Remember To Document Your Configuration: L
Whenever you configure a- STTEPRO 2000 panel, always .

record the switch settings on the Panel Configuration Sheet )
provided in Appendix A at the back of this manual. Good C
housekeeping habits are especially critical when you are . o

configuring a complicated multi-panel network. -
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Chapter Summary
This chapter contains the following information on SITEPRO™ 2000 operation.:

i o Controls & Indicators - Description of panel controls and indicators.
» System Precheck - Panel and probe checkout procedures.

o Startup - Startup procedures for single and networked panels.

bt . ® Operation - Tracing and clearing alarms.

\ As is explained in Chapter 1 of this manual (see Figure 1-3,
- _ p. 1-8), the SITEPRO 2000.can be operated in any one of the
o following three user interface modes:

: 1. Manual Operation Mode
' +* 2, Local Communication Mode

, N

-3, -Remote Communicatio’n‘ Modéf.;

M ¥

E‘f

This chapter prowdes all the mfonnaﬂon requlred to manu-
ally opcrate the SITEPRO‘ 2000 BIower/Pump Controller in

]

.

: Mgnager sofmfare tﬁénual for mformat:lon on ‘bp-
er tlng 'm e. Local Commumcatlon or Remote Commumca—

—

I

x

LM

g 'The 'followmg sectlons descnb(; e

Flgure 4-1 (p.4-2) for locations of controls and mdlcators on
I - the panel faceplate; ©C - TN g "
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PUMP CONTROL

s "T E P B o ™ BLOWER CONTROL

RESET Hafin
2 C’ O 0 OFF OFF

RUN avio | ®
BLOWEH / PUMP

CONTROL PANEL BLOWER puMP
RUNNING ® RUNHING ®

T &

RURIP STATUS
HIGH

LOW '
OVERRIDE @
BLOIVER sTATUS
THERMAL OvEROAD ()

SYSTEM PRESSURE: @

HIGH SUMP DRUMLEVEL @@

SYSTEAISTATUS

| wani powen | J
DISCONNECT : ALARWENGAGED @@
PROCEDURE: o SYSTEM FAULT €@
BEFORE SERVICING
PUNP,BLOIER;, ; . 4
1) TURN OFF PUKP.BLOWER & : SYSTEM TESY i
CONTRQ!. POVIER SWITCHES. e
2) FOLLOW LOCKOUT TAGDUYT
PROCEDURAZS,

REMOTE STATUS

> caLLinprocrEss @

CONTROL
POWER

- V4. 1;;,,;‘.1 t e R . ¥ o [ . . - - {3 . .

by TN ML L - e eSS Er OIS TV SRS SR S
FIGURE 4- l The SI’I‘EPROTM 2000 Blowar/Pump Control Panel faceplate showing controls and
indicators.

L
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Because the SITEPRO 2000 Blower/Pump Control Panel
combines the functions of two panels in one, the descriptions
of controls and indicators presented below are organized into
separate Pump and Blower sections. Controls and indicators
associated with general panel functions (System Test, etc.) are
described in a separate section under the heading General
Panel Functions.

GENERAL PANEL FUNCTIONS

CONTROL ~ The CONTROL POWER switch controls distribution of
POWER power to the panel’s microprocessor. When this switch is in
Switch the OFF position, no powerjcan reach the system control -

circuitry, switches or indicators.

SYSTEM TEST _  Single Panel Applicati
Button '

] i

"+ . In single panel applications, the SYSTEM TEST button
activates the SITEPRO 2000 self-test routine. Self-test is
’ : ‘automatlcally activated each tlme the panel is powered upor

. T . 0 - -
B O S VIELI S 5L ST + 0 10 SRR 5% G

-»- Check all indicators.. (SYSTEM FAULT indicator
blinks if problem. found) S

Sk L3 el g B st e i
cyaaow . o s exPerformrRAM test. (Checks‘all memory locations for
proper function; SYSTEM FAULT indicator blinks if

problem found). .+

e Perform ROM test. (Checks program memory;
I ' SYSTEM FAULT indicator blinks if problem found).

CHAPTER 4: SYSTEM OPERATION A

B manually activated: ‘whenever' ‘the'SYSTEM TEST button '
IR Rl pushed Self-test c0n31sts ‘of thc followmg checks.” '
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e Perform A/D test. (Checks A/D converter; SYSTEM .
FAULT indicator blinks if problem found).

» Performs Clock test. (Checks accuracy of system clock;
SYSTEM FAULT indicator blinks if problem found).

o Perform Purge test. (Checks panel purge pressure in
purged panels; SYSTEM FAULT indicator blinks five
times if pressure low).

Network Applications | v A

' When your SITEPRO panel is part of a network, the SYS-
"'TEM TEST button prd gxdes an additional alarm diagnostic
feature. The first time the button is pressed, the ALARM
ENGAGED. indicator blinks the alarm channels of all the
alarms present on the Interlock Communication Bus in the - -
order in which they occurred. When the button is pressed
i ;77 again, the self-test routine is run as described on p. 4-3.

J
!

-
4
3
|
|

| Pl

SYSTEM= g ;' The SYSTEM STATUS indicators provide information on the
STATUS B Interlock Communwatwn Bus  (ICB), aid in the diagnosis of
Indlcators T systcm errors and. dwplay the ;power status of the pangl.

th \-5{7"‘ g .
Indlcator functions. are- descnbed below: -

—;'c.‘ A!?!“ I T T - eg g

R e '; L Lo
. - When illuminated, power.is reaéhing the system microproc- : -
Bk ML s Fciessor cWhen: bhnkmg, Fthe: pancl is wamng to get on the ICB. "
e, g CUE YA LT e b ren
FERROG I L BT oY oY TrOM .4.“; O M ¥ ,ajﬂu

;

3
5

Thxs indicator provides mformatmn on the status of the
panel’s alarm channels Dunng routme panel operation

Tl s .-;'Jf“»-. St b

[

i

¥ . DN M b n ) - . ?
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If no alarms are: present on the Interlock Commumcatton
Bus, the tpanel yv111 go into: its . self-test routine when the
SYSTEM TEST button is pushed. *

CHAPTER 4: SYSTEM OPERATION - ---

(SYSTEM TEST button not pressed), the indicator can be in
any one of three states;

e Off - No alarms are being received by the panel either

from local interlock devices or from the Interlock

_ Communication Bus.

Steadily Illuminated - The panel has been shut down
by an alarm broadcast on the Interlock Communication
Bus. :

Blinking - The panel has received an alarm from an
interlock connected directly to the panel. The panel
may or may not be shut d_'gfwn depending upon the
setting of its RECEIVE switch. The indicator will fast
blink after a manual RESET until all alarms are cleared.

In network applications, the ALARM ENGAGED indicator
can be used to detect and trace-alarms on. the Interlock’
Communication Bus. If the SYSTEM TEST button is
... pressed once, the ALARM ENGAGED indicator will blink:,
, to mdlcate wluch alarm channels have been activated, The:-
alarm channel codes (one blmk = channel 1, etc.) will be
gt ‘1 dlsplayed in. l:he order in Wthh they ongmally occurred. For -
i exa.mp]e, ifa. tank hlgh level alarm on Channel 1 shut down
apump that caused a subsequent 'hi, gh level alarm on Channel
2, the ALARM ENGAGED indicafor would blink once,
pause, and then blink twice. This sequence will be repeated
-y, three.times.; .- i e b

e
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SYSTEM FAULT

When flashing, the panel self-test procedure has detected an
error. Refer to "PROBLEM SOLVING" (Chapter 6) for error
code interpretation.

REMOTE This section of the panel faceplate is dedicated to functions
STATUS related to the telemonitoring option.
Indicators

CALL IN PROGRESS

This indicatoris steadily illuminated whenever the modem is
in use for either an incoming or outgoing call. Do not use the
RS-232 Serial Port while the CALL IN PROGRESS indicator
-1s illuminated.. Domg so will terminate any ongoing call.
When bhnkmg, the CALLIN PROGRESS indicator alerts the
user to a fault in the telemonitoring electronics. Call ORS for
assistance.

Puj‘/lb CONTROL FUNCTIONS . L

‘PUMP POWER " The PUMP POWER switch operates the circuit breaker for
‘SWltCh I*x iAo

‘the pump “When' thlSw sw1tch is’ tumed to the ON position,
- power is applied to the ; pump whenever the.control relay is
T When the PUMP POWER sw1tch is turned to the OFF
i posmoﬂ, power cannot ‘be apphed to the pump. regardless of
"the settmgs of any other panel controls.

i aE 3

S {;.f}:t.-r '.1

i

e, : Before working on the pump; the' Gperator must (1) turn the

g o PUMP POWER switch. to OFF (2) turn the CONTROL
Rt 5D G »PG)WER sv'vitch to OFF and (3) secure the panel door accord-

5

et 4
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L. PUMP This is a three position switch with HAND, OFF and AUTO

. CONTROL positions.

L | Switch

/ HAND

j : In the HAND position, the PUMP CONTROL switch over-

i rides sensor input and applies power directly to the pump.
AUTO

F 5

5 ) In the AUTO position, ON/OFF switching: of the pump is

o - controlled by sensor-input. The pump starts when the probe’s

. HULO float is in the HI position.. The pump will continue to

Li run until the float falls to thg LO position. If a probe fault

; prevents the pump from shutting off, the OVERRIDE float

F ‘ " (if used) drops and de-energizes the control relay.

L

'[ | R »,In the.OFF position, the pump-will not run and the PROBE

STATUS indicators are nonfunctional.

f PUMP . . .

J CONTROL . These indicators monitor the setting 6f the PUMP CONTROL

- ‘Indlcators o svsfltch and prov:de mformztnon on Elle status of the pump.

. REEE by x’f‘ LNl L an 'J;: 1l ;‘d"mr'?@' '.' k3 o L

s et ¥ . TAUTOY ;o b * : oL .

'._ " . ‘ ol g di-ui ul A}uﬂi "»f‘i i dr el SV “W‘-’ ' J; . % .
iy The ‘yellow AUTO ‘indicator - is 1llum1nated whenever the ' >
L PUMP CONTROL switch is in the AUTO position. If ‘the o
e _-s;zx WA wl A *m e 1PUMP CONTROL 1sw1tchxfaxls, ithe *AUTO~ mdlcator will 15
- - e FERET T 1 I BRI STt T :
r” " SRR S




WATER PUMP RUNNING

When steadily illuminated, the pump is running. When blink- '
ing, the pump motor has been shut down by a thermal . -
overload or 2 tripped circuit breaker.

PUMP These three indicators allow the user to monitor the status of -
STATUS the downwell probe (feed pump applications) or sump/drum -
Indicators probe (transfer pump applications). These indicators are not

functional if either the PUMP CONTROL or CONTROL '
POWER switch is in the OFF position. Indicator functions ,
are described below:

HIGH

4
When illuminated, the HI/LO float is at the top of its travel
or is on its way down. The pump should be running.

1o .
L

14 - ' - Whenilluminated, the HI/LO floatis atthe bottom of its travel
or is moving up.- The pump should be off.

BTV i 7 o OVERRIDE o oo o it o ¥
SUG D I enn s AT L TEeImnt g 2Nl b e o3
When steadily 1Ilunnnated the OVERRIDE float has dr0ppcd !
and shut off the puimp. Reset thé'panel by turning the PUMP
STATUS switch to OFF and then back to AUTO.

A T padi e el g B N )
! AR R PP L S S R VN Gl T

1(1.

QRN Ifthe PUMP STATUS switchisin elther the HAND or AUTO
position, the AUTQO, PUMP RUNNING and PUMP STATUS
indicators are functional even if the PUMP POWER switch

- is-in the OFF position, -This feature facilitates probe place-
ment during system deployment.
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f_ . BLOWER
’ POWER
Switch
.
-
L A
i
.
BLOWER
7 CONTROL
|, Switch

J  BLOWER CONTROL FUNCTIONS

The BLOWER POWER switch operates the circuit breaker
for the blower. When this switch is turned to the ON position,
power is applied to the blower whenever the control relay is
closed. When the BLOWER POWER switch is turned to the
OFF position, power cannot be applied to the blower regard-
less of the settings of any other panel controls.

Before working on the blower, the operator must (1) turn the
BLOWER POWER switch to OFF (2) turn the CONTROL

POWER switch to OFF and (3) secure the panel door accord- -

ing to standard lockout/tagout procedures.

4
This is a three position switch with RESET, OFF and RUN
positions.

“Inthe RUN position, the blower runs continuously but can be

shut off by a SYSTEM PRESSURE (High or Low) condition

"“{ or by a THERMAL OVERLOAD. HIGH SUMP/DRUM
' LEVELIis momtored and can. be used to shut down the blower
if configured as ‘an interlock (see Chapter 3).
'} £ "'“ ' i “Qﬂ?f"ﬁ?ﬂ- Cep e L prsaned o o
B ' "L‘i%: et LT Lk cadl A . larteT
i vend wrees e Int the OFF posmon{fth'e' bloWer w111 not run.. HIGH SUMP/
~-“DRUM LEVELis momtored
b -l,r_, ..-';.. PRSI ke .‘- ETRR: £ F R 4 L
B ' RESET ~ » - ooedbimdi b 700
L |
\ . The RESET position is used to reset the panel after a THER-
r MAL OVERLOAD HIGH SUMP/DRUM LEVEL or SYS-
- TEM PRESSURE condltlon ‘has occurred.

' CHAPTER 4: SYSTEM OPERATION - *#
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BLOWER These indicators monitor the setting of the BLOWER CON- .

CONTROL TROL switch and' provide information on the status of the

‘Indicators blower. : i
RUN. )
The green RUN indicator is illuminated whenever the .

BLOWER CONTROL switchris in the RUN position. If the
BLOWER CONTROL switch fails, the RUN indicator will o
blink. "

BLOWER RUNNING .

When steadily illuminated, .the blower is running.- When
blinking, current sensofs in the panel have monitored a cur- S
rent fault (thermal overload or tnpped circuit breaker) and .
have shut down the blower.

BLOWER These three indicators allow the user to monitor the status of o
STATUS the blower and the sump/drum probe. The indicators are not ' :
Indicators - . functional if the CONTROL POWER switch is in the OFF ' :

posmon Indicator functlons are descrlbed below:;

FEE .- a
et L iioat

If the blower motor thermals haveé:been- w1red directly to'the | !

. panel as explained in Chapter 2, ‘the THERMAL OVER-

ot e, LOAD: indjcator-will be.illus nated in the event the blower
shuts down ‘because of a thermal overload. This condition is

cleared by turning the BLOWER CONTROL switch to RE- .+

SET and then back to, RUN WL o e

Al dar

Before restartmg the blower determme and rectify the cause .
of the thermal overload, * ™ . ' f'

. B PO T a Y N . -
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?:_, SYSTEM PRESSURE
= If either a High or Low Pressure signal is received by the
g_ ‘ panel, the SYSTEM PRESSURE indicator will be illumi-

nated, the blower will shut down and the feed pump will shut

down (if tied to an interlock). If the shutdown was caused by

a Low Pressure condition, the indicator will blink and the

blower will stop immediately. If the shutdown was caused by S
a High Pressure condition, the indicator will be steadily illu- ) ‘
minated and the blower will stop after a time delay of 3
minutes. NOTE: if a jumper is installed between terminals

TB4-5 and TB4-7, the blower will stop after 1 second. A

second time delay prevents the SYSTEM PRESSURE fea-

ture from shutting down the blower during the first 5 seconds

of operation. This permits the blower to build normal pres-

sure during startup. The SYS’i’EM PRESSURE condition is

0O

c

(L3

‘\_ ~:
cleared by turning the BLOWER CONTROL switch to RE- X

i SET and then backtoRUN. . .
I HIGH SUMP/DRUM LEVEL - - ’
J.J . In air stripper/transfer pump apphcatrons, this indicator is

) ‘ " illuminated if the air stripper sump fills and lifts the OVER-
r: RIDE float 6n the sump level probe. In SVE/knockout drum :
R v .-,  bumpapplications,the mdlcator isilluminated ifthe knockout ‘
e o . drum becomes full and actlvates the high level switch. *

s.\j..“g B ',f'i.a;'

" In a1r stnpper/transfer pump apphcatrons neither blower nor
" transfer pump’ 'is shut down by 2 HIGH SUMP signal. How-

. ever both can, be sPut down ifthe srgnal istied to aninterlock.
vk I T H o, !.;H )

v
4

- *; B SYSTEM PRECHECK PROCEDURES:: it o+, %

wey, 1r; S

oo e Before startlng the system carry out the following precheck
e ’“ " “procedurésto famxhanze yourself with the-controls and.con-
DRI ﬁrm corréct operatlon.

!
et sl S L . N ot S
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1. Refer to the wiring diagrams in Chapter 2 and check all
wiring connections to the panel.

2. With the PUMP CONTROL and BLOWER CON-
TROL switches in the OFF position, turn the PUMP
POWER, BLOWER POWER and CONTROL
POWER switches to ON.

3. Press the SYSTEM TEST button. All the panel indica-
tors should be illuminated briefly as the microprocessor
goes through its self-test routine.

If the SYSTEM FAULT indicator comes on after the SYS-
TEM TEST button has been pushed, the self-test routine has
detected a fault in the pgnel electronics. Document the prob-
lem as instructed in Chapter 6, and call ORS for assistance.

4. Briefly turn the PUMP CONTROL switch to HAND.
'The pump should start and the PUMP RUNNING indi-
cator should be illuminated. -

5. Return the PUMP CONT ROL sw1tch to OFF and com-
pletely submerge the probe in, the bucket of water.

R ) Tum the PUMP CON‘I‘ROL svimch to AUTO. The
" pumpshould’ Start and botly PUMP RUNNING and
L o AUTO indicators should be illuminated. The HIGH
T PUMP STATUS, 1nd1cato'"""hould also be illuminated.

e o & a -.al.

2
[

e 7. Stop the pﬁmp by llftmg'the probe out of the bucket.

8. Once it has beéli"eétablisﬁéﬁ’thht ‘the.probe will shut'6ff &

.., . the pump, disconnect the pump- by turning the PUMP -

o POWER sthch-  the OFF position. Since all indica-
tors will contintie to function normally as long as the
CONTROL POWER switch is ON, disconnecting the

- CHAPTER 4: SYSTEMIOPERATION =
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pump will permit further testing of the probe without
the risk of damaging the pump by running it dry. Com-
plete the probe precheck procedure as follows:

9. Completely submerge the probe in water. The HIGH
probe indicator will be illuminated as will the PUMP
RUNNING indijcator. Slowly withdraw the probe from
the bucket. The PUMP STATUS indicators will follow
the water level as it drops on the probe. The PUMP
RUNNING indicator will remain illuminated until the
HI/LO float drops to the LO sensor. When this hap-

. pens, the LOW probe indicator will be illuminated and

the PUMP RUNNING indicator will turn off. L
" 10. Raise and lower the probg in the bucket so that the HI

and LO sensors on the probe alternately switch the

PUMP RUNNING indicator on and off. This sequence

simulates the normal ON/OFF cycling of the pump as

the water level rises and falls in the well.

11. With the PUMP CONTROL switch still in the AUTO
position, check the OVERRIDE function as follows.
., Remove the probe from the bucket. -Obtain a thin piece
‘ of w1re and insert it through the probe shell to hold the
" OVERRIDE float in the DOWN position. Turn the
probe upside down in'air. After a time delay of 4-7 sec- '
onds, the PUMP RUNNING indicator should go out.
c :Reset:the OVERRIDE function by turning'the PUMP
T CONTROL switch to OFF and then back to AUTO

OPERATION

12, rTest thc PROBE FAULT feature by disconnecting the,
TB2 plug from its board connector while the PUMP
3 - RUNNING indicator is illuminated. The PUMP RUN-
# - - +NING indicdtor shounld go out and the SYSTEM -
FAULT indicator will blink six times.

CHAPTER 4: SYSTEM:OPERATION «




Use similar procedures totest the sump level probe or knock-
out drum high level switch.

Once precheck procedures have been completed, the
SITEPRO 2000 control panel is ready for operation.

If your panel is running a feed pump, the pump intake should
] be positioned at least 5’ (1.5 m) below the level of drawdown.

This will minimize intake of contaminated water. To prevent
false OVERRIDE signals, suspend the probe at least 3’ (1 m)
above the pump intake. -

—
—
——
—
——

SINGLE PANEL STARTUP

1. With the PUMP and BLOWER CONTROL switches in
the OFF position, tﬁm on the PUMP POWER,
BLOWER POWER and CONTROL POWER switches.

2. After the panel has gone through its self-test procedure,
turn the BLOWER CONTROL switch to RUN. The 0
blower should start.

3. Once the blower is running, turn the PUMP CONTROL
switch to AUTO. The pump will cycle on.and off as
’ ".thf_:'.,_\yglter level rises and falls in the well, sump.or :
knockout drum. o |

.. -, Downwell feed pumps should:be. purged if free hydrocarbon
@D * is present in the well. To do this, place the output hose in a ‘
suitable container and run the pump on HAND until the water - ‘
_-runs clear. Dispose of hydrocarbon according to local codes.

Yo
Mibay b

[ - With ﬂle.purﬂﬁlfﬁnning on AUTO, reduce the rate of cy-
CA w7y s cling to a minimum by adjusting the pumping rate,

wp

CHAPTER 4: SYSTEM OPERATION - ' - . b
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7
L Refer to the specifications provided with your pump and
e confirm that the volume of water passing through it is suffi-

:' cient for adequate cooling.
— NETWORK STARTUP
-"1 ,: 1. On each Slave panel in the network, turn the PUMP
and BLOWER CONTROL and POWER switches to

| o - OFF while turning the CONTROL POWER switch to
i ON. Each Slave will then go through its own self-test

) routine and will begin blinking its MAIN POWER indi-
1— : cator,
L )

— 2. Make the same switch settings on the Master panel. Af- i
| 1 ter going through its self-fest routine, the Master will

- begin blinking its MAIN'POWER indicator. The Mas-
ter will then;

e ‘ a. Check the number of Slaves on the network against
' the setting on its CONTROLLER ADDRESS
switch. See Chapter 3 for switch configuration pro-
cedures. o

¢ i
[OpPEE

- b. ‘Poll Slaves at their pre-programmed retwork ad-
dresses until each is accounted for and connected to

. = the network.; The.Slaves are polled in ascending nu--

- merical order as determined by their network ad-

13 i J
o R,
-

dresses.
'—l ;’ T -..'Il'p <yl e i [ ""m" oy L 5"?'. ;t\ %
; s o ) - As” each Slave comes on' the network its MAIN POWER E
- ”_ T j' 1ndlcator stops blinking and remams steadily illuminated. If y
r 1 A S '] a Slave cannot be located by the Master or suffers.a fault that =
L P e "* " prevents it from coming on thenetwork the Master’s MAIN

, POWER indicator will continie bhnkmg until the problem is
5 I . . eliminated and polling can be completed.

i

- . *~ CHAPTER 4:SYSTEM OPERATION ;- .,
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When all the Slaves have been connected to the network, the
Master’s MAIN POWER indicator will stop blinking and
remain steadily illuminated. The network is now ready for
operation.

3. Turn each panel’s PUMP and BLOWER POWER
switches to ON.

4. Turn each panel’s PUMP CONTROL switch to
AUTO and BLOWER CONTROL switch to RUN.

The pumps and blowers will begin functioning according to
"o ' the configuration of the nefwork as documented on the'Con-
figuration Sheet at the front of this manual.

ROUTINE OPERATION

Puring normal operation, the blower(s) will run continuously
~ while the pump(s) will cycle on and.off in response to mput
.. . from 1ts downwell or sump level sensing probe. =~

If difficulties are encountered during or after startup, refer to
.the, trquhleshooting procedures in Chapter 6 of this manual.

P R BT
A -

sy

TRACING AND: CLEARING ALARMS N

a4 : - s B
AU ASS SR s ‘v" f'" M TN ‘..’g¢- . PRETOT R Y

. -,
T Y \E".“":-"\’t‘{‘& S Ll M7 TR L TN AN o

Single Panel In. single panel applicatio;lé a}ams can be generated only by

Appllcatlons iy ‘ interlock devices wired directlyto the panel. Insuch cases, the
b e st ALARM ENGAGED mdxcatorwﬂlblmk the number of the

oot ol JIarm channel that carped the alamm (e.g,, one blink =
channel 1,‘two bhnks = channel 2). .Proceed as follows to

sirty restore panel operatlon

o+

"1, Refér'to the ALARM ENGAGED indicator to iso-
late the inferlock device that generated the alarm.

1
"

*CHAPTER 4"SYSTEM OPERATION ' # 13




-

-4

:r.':\.-LYJ_';._.....' p—

ey

I

Network
Applications

2. Correct the condition that caused the alarm.

3. Clear the.alarm by turning the PUMP CONTROL
switch to OFF and then back to AUTO.

In network applications, alarms can be generated by inter-
lock devices wired to any panel in the network. Depending
upon the configuration of the panels’ SEND/RECEIVE
switches, any number of panels in the network can be. shut
down by a single alarm. Also, because a panel shutdown can
trigger site conditions that lead to additional alarms, it may
not be immediately clear which interlock device initiated the
shutdown "cascade." Proceed as follows to restore network
operation;

1. Locate the one panel in the‘gnetwork whose ALARM
ENGAGED indicator is blinking, This is the panel to
which the alarming inferlock device is attached. The
interlock device can then be isolated by interpreting the
channel code being blinked by the indicator,

In large multi-panel rnetworks, some footwork can be elimi-
nated by using the SYSTEM TEST button (pp. 4-4 and 4-7)

to isolate the alarm channel. Once the alarm channel has

been isolated, refer to your Network Configuration Sheet (p.
A-4, Appendix A) to determine which interlock devices are

-attached to that channel.

2. "Correct the condition that caused the alarm.

3. Clear the alarm by turning the PUMP CONTROL
switch to OFF and then back to AUTO.

. If the ALARM ENGAGED indicator goes out when the

PUMP CONTROL switch is reset, then the network is free of

CHAPTER 4: SYSTEM OPERATION

OPERATION




interlocks. Normal operation can resume. However, if the
indicator blinks an alarm channel code, additional alarms . .
must be cleared. Repeat steps 1-3 above until all alarms have ‘
been cleared from the network.

In SITEPRO panels without the telemonitoring option, all
alarms are of the latching type and must be manually cleared
as described in the section above. When the telemonitoring
“option is installed, alarms can be remotely configured to be
. . either latching or non-latching. Non-latching alarms will
automatically clear when the condition that caused the alarm -
is corrected.
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|, CHAPTER 5: SYSTEM MAINTENANCE
- 3
1 cn Z
[ apter Summary Z
; This chapter contains maintenance procedures for the following components: Z
~ =
P e SITEPRO™ 2000 Enclosure E
e e Level Sensing Probe =
L The SITEPRO 2000 is designed for trouble free operation
- with minimal maintenance required. The following simple
{ B ' maintenance tasks should be carried out at the specified
[ intervals.
| Vacuum At yearly intervals, the insides of the enclosure should be
{ ' Enclosure vacuumed to remove accumufated dust.
é; Clean As needed, clean the enclosure window using a solution of
Window soap and warm water,

i""""_“!

[

Glass cleaners containing ammonia will damage the enclo-

- sure’s Lexan window. Also prevent hydrocarbons from con- :
L : tacting the window. " :
" Change * If desiccant is being used to control moisture accumulation
. - Desiccant inside the enclosure, this material should be renewed on a
monthly basis or at the intervals recommended by the desic-
e cant manufacturer.
i "
. A -
‘D‘ E ‘ORS does not supply desiccant.”
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Clean Probe It is essential that the probe shaft and floats be cleaned on a
regular basis. Use Alconox detergent, warm water and a soft |
brush. The required frequency of cleanings is highly site
specific and must be determined by the user. :

Failure to clean the probe will result in fouling that could
@]) cause system malfunction.

i -
,
.
f
. s
* - . “ - v l e
R - :
[ - M 4 4 - by LFE AT ! i A .l !
- - Seriens e b Nl Rty =2dhTe
2 [ AR ST o
L]
. . - -~
a Trior i 1
i
.
'
R Cegtgenr EPROTRY N, vy i
L MR e T AT e BTy ; 1

A CHAPTER'S: SYSTEM MAINTENANCE( /7. 3 : .
o ) . , e , " . ‘K)_”._, ! Lo .' - - s ) a.

i




o ———— -y
— A i

)
:

,.-_.
H

-

r“'
]

——

L e—
. . - L

)

(’4'_.'

-

—
H

5

-
|
'

CHAPTER 6: PROBLEM SOLVING

Chapter Summary
This chapter contains the following troubleshooting information:

o Getting Help - What to do before calling ORS for assistance.
o Service Locations - A list of ORS service center locations.

e Troubleshooting Procedures - How to determine if your SITEPRO™ 2000
is functioning properly, and what to do if a problem is detected.

A Do not attempt any troubleshooting procedures other than
' those listed in this chapter.

GETTING HELP

- There are no field replaceable components inside the
SITEPRO enclosure. If the troubleshooting procedures in
this chapter indicate a component failure, call ORS Environ-
mental Equipment after documenting the problem as outlined
below.

i »+  ~ e Read the entire manual’and become thoroughly familiar
wooo ~h e - witheall system components and troubleshooting
¢« Moot s procedures. e Lo s
. 7 ° - i . ' )n
e iPreiﬁu‘ea written list of all problems encountered while
" operating the equipment.,
» ~Prepare an up to date copy of youn Panel Configuration
Sheet and have it available while conferring with ORS
personnel.

CHAPTER 6: PROBLEM SOLVING - - - -
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SERVICE LCCATIONS

ORS Field Service personnel] are trained on all aspects of ORS
equipment and are dedicated to helping you maximize the
efficiency and cost effectiveness of your SITEPRO 2000
Control Panel. For technical support of ORS products, call
one of the ORS Field Service offices listed below:

Southern California

ORS Environmental Eqmpment
20000/200 Mariner Ave
Torrance, CA 90510 3
(310) 542-1782 FAX:.3

New England Area #:
ORS Environméntal Equipment

32 Mill St. )

Greenville, NH 03048

(800) 228-2310 FAX: (603) 878-3866

BASIC TROUBLESHOOTING PROCEDURES

TR

The SITEPRO 2000 is equipped “as standard with online
self-diagnostic features and can be ordered with optional
telemonitoring capabilities. These features make the

:-SITEPRO 2000 significantly €asier to troubleshoot than are
«* conventional control panéls.;iWhénever the STTEPRO 2000

is in operation, its microprocessor "brain"-monitors the func-
tion of all critical system components. When an operational
fault is detected, the user is alerted, through a system of error
messages communicated ]ocally by one or more of the panel’
indicator lights. When the telemonitoring package is in-
stalled, the panel will dial out and relay error messages to a
computer Fax machine-or other rcmote receiving device.
vt g e e

]
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ERROR In the sections below, a.lk_l“,possi"tr)le local error messages are
MESSAGES listed and described. If your SITEPRO 2000 is equipped with

the telemonitoring option, refer to the STTEPRO Manager
software manual for remote monitoring protocol and proce-
dures.

SELF TEST button to confirm that all panel indicators are

Before beginning troubleshooting procedures, press the
functional.

» Error Message: Pump Control Switch AUTO Indicator Blinking

Cause: The PUMP CONTROL switch is faulty.
4
Remedy: Call ORS for assistance.

» Error Message: Blower Control Switch RUN Indicator Blinking

Cause: The BLOWER CONTROL switch is faulty.
Remedy: Call ORS for assistance..

» Error Message: PUMP RUNNING Indicator Blinking SRR
Cause: * -+ * "The motor current has deviated from specifications and:has

- shut down the pump.. .. o

BT T o T JLL Y

o ptmn A
do T

O O S L oM
1. Refer to your pump O & M manual and remedy the
cause of the problem.

e

Remedy:

CHAPTER 6: PROBLEM SOLVING oL
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2. When the pump has cooled, restart the system by

turning the PUMP CONTROL switch OFF and = =

then back to AUTO.

PROCEDURE printed on the front of the SITEPRO 2000

1‘ Before working on the pump, carry out the DISCONNECT
faceplate.

» Error Message: BLOWER RUNNING Indié’éior Blinking

Cause: The motor current has dropped below 3 Amps.and has shut
oo ‘ down the blower. -
Remedy: 1. Refer to your blower O & M manual and remedy the

cause of the problem.

2. When the blower has cooled, restart the system by
turning the BLOWER CONTROL switch to RE-
SET and then back to RUN.: :, It

Before working on the blower, carry out the DISCONNECT
‘k PROCEDURE printed on the front of the STTEPRO 2000
faceplate.

B A LY
EOLEN

e Error Mess age MAIN POWER Indicator Bllnklng (Network Apphca-
tions Only) C e Y aean L WL SR e

Cause:, .. .: . Thepanelisnolongerconnectedto the network. -spoels

BRemedy: Check the network connéctions on'TB4. If no loose connec-
: . tions are found, conﬁrm than none of the other pancls has

-, \rug!\ﬁ‘

g e Bas et Offthe network. T :
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» Error Message: SYSTEM FAULT Indicator Blinks Once
Cause: The panel has failed the Self Test routine.
Remedy: Call ORS for assistance.
» Error Message: SYSTEM FAULT Indicator Blinks Twice
Cause: . An Inferlink Communication Bus failure has occurred., The
pane] will shut down.
Remedy: Call ORS for assistance.
» Error Message: SYSTEM FAULT Indicator Blinks Three Times
Cause: Line voltage has deviated more than 20% from specified
value.
Remedy: Check power at service and restore to specifications.
: ' e - e THRR :
» Error Message: SYSTEM FAULT Indii:att;r.Brljpfkgqur Times
use: The temperature inside the panel has risen over the specified
maximum. o
“Remedy:. .. Determine cause of problem and'correct.
CHAPTER 6: PROBLEM SOLVING - :. "'+ i
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+ Error Message: SYSTEM FAULT Indicator Blinks Five Times

Cause: The panel purge pressure has dropped below the specified
minimum. The panel will shut down.

Remedy: 1. Check for loose or disconnected purge air hose.

2. Check function of purge air compressor.

* Error Message: SYSTEM FAULT Indicator Blinks Six Times

ause: " This error message indicates'"éﬂ probe fault caused by one ‘of”

the following conditions.

1. The probe has become disconnected from the panel.

2. The probe has a stuck float or faulty reed switch.

Remedy: 1. Check all connections between the probé and the panel.

2. Clean the probe and free all floats on the shaft.

L If the error message -persists; call ORS for assistance: .- -

-o Error Message- CALLIN PFIOGBESS Indlcator Blmklng (Telemoni:

toring Applications Only) e R s RS
Caltise; " A'communications fault has beer} dctected il bk
Hemedy: Clear the error message by turning the CONTROL POWER

sswitch OFF; waiting: 5:seconds,-and then turning-the.switch

to ON. If the error'message persists, call ORS for assistance. -




=
.

ADDITIONAL TROUBLESHOOTING PROCEDURES

In addition to the error conditions described above, the fol-
lowing problems could cause an interruption in system op-
eration.

¢ Problem: PUMP Or BLOWER POWER Switch Tripped OFF

Cause: A tripped circuit breaker could be caused by:

1.

2.

Remedy: 1.

! Before working on the pump or blower, catry out the DIS-

Breaker too small for motor.

Short in wiring between panel and motor

Faulty motor drawing excclsive current.

Refer to the trip amps specification printed on the side
of the breaker. Confirm that the breaker is properly

sized for the motor being used.

Use an Ohm meter to check for shorts in the motor wir-
ing.

Check the motor for damage.

CONNECT PROCEDURE printed on the front of the
SITEPRO 2000 faceplate.

CHAPTER 6: PROBLEM SOLVING:
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» Problem: No Panel Indicators llluminated

Cause: Either a fuse is blown or no power is reaching the panel.
Remedy: 1. Use a voltmeter to check for power at the terminal
block on the panel chassis...

gt

2. If power is present, the prablem is a blown fuse behind
the circuit board shield. Call ORS for assistance.
3. If no power is present at the terminal block, problem is .
. apower failure at the serv1ce Restore power and re-
start the system by repeatmg the panel startup proce-
dure described in Chapter 4,
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APPENDIX A: PANEL CONFIGURATION SHEET

This Appendixconsists of a SITEPR O™ 2000 Panel Configu-
ration Sheet to be used to record the final configuration of
your SITEPRO panel. .

During the panel configuration procedures described in
Chapter 3 of this manual, you will be changing the settings of
some of the dip switches shown in Figure 3-1 (p. 3-3). ORS
recommends that you carefullyrecord the final configuration
of your SITEPRO 2000 panel by penciling in the appropriate
dip switch settings on the blank Panel Configuration Sheet
provided in this Appendix. Once filled out, this sheet will be
a permanent record of your configuration and can be used as
a check against inadvertent gr unauthorized configuration
changes. Be sure toupdate this sheet whenever configuration
changes are made. An up to date Panel Configuration Sheet
is an essential troubleshooting tool and must be available for
reference whenever you call ORS for technical assistance.

Network Configaration

=0 Before configuring any SITEPRO panel that is part of a
- complex multi-panel network, basic decisions must be made

about the design of the network as a whole. Although reme-

diation site design is beyond the intended scope of this man-
+ ual, a Site Configuration Guide has been included in your
Quick Start Installation envelope. The Site Configuration
Guide isdesigned to help you specify panel network addresses,
mterlock hookups and alarm interfock assignments for up to
16 SITEPRO 2000 control panels. Fill out the blank Site
Configuration Worksheet BEFORE ‘configuring individual
panels .

¥
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SITEPRO™ 2000 PANEL CONFIGURATION SHEET

CONTROLLER
ADDRESS Switch

MASTER [ ]

SLAVE [ ]

LOGIC Switch.

5
o v a
.
¢yt [
B gy .
g

SEND/RECEIVE‘M

Switch

Date

Panel Type

Panel Network Address

SW3

.

SW4

CH4 CH3 CH2 CHI

HEHIBEEH

87654321

i [P - = T
i "u. »_-- Mg .
” i s
PR RN sf,n £ Y.

RE CEIVE

43 2" 1

oy [

OFF

ON

OFF

ON

OFF

ON
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APPENDIX B: GLOSSARY
Address

Anidentifying number assigned to each panel in a network. The Master panel always
receives the address "0". Slaves are numbered from "1" to a maximum value of "15",
During network operation, the Master panel polls the Siaves in ascending numerical

‘order.

Alarm

A shutoff signal generated by an interlock device wired to a SITTEPRO panel.

Alarm Channel

1
One of four circuits in the SITEPRO that can carry an alarm signal. Alarms are
carried from panel to panel on the Interlock Communication Bus.

A/D Converter
A device that converts analog signals to digital signals

Analog Input e R R T
An input that accepts signals from pressure transducers or other analog devices.'

Analog signals are continuous functions and must be converted to dlscrcte dlgltal_

data before they can be manipulated by the microprocessor. This conversion’is -

carrled out by the STI'EPRO’S analog to digital (AID) convprter

e T LR
e E‘nt ey T

Baud Rate

o
[

Rate of data transfer in bits/second. Ameasurc of how fast mformatmn is transferred'
over a serial communications network. : EER

(o
A
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Dry Contact

An electrical switch that is isolated from any source of electrical energy. In the
diagram below, the dry contacts are acted upon by a relay coil that is isolated from

the switch. }

RELAY SWITCH '
con :

Form C Contacts

A set of electrical contacts that has both Normally Open and Normally Closed poles
as shown in the diagram below. See definitions of Normally Open and Normally
Closed also included in this Glossary. 4

_O)—ON/C " )
- Ty

O—o0 N/O o

—————C0 COMMON

Interlock Communication Bus

An RS-485 network that allows the SITEPRO to exchange information with other
panels. -

L e L ] " T

..... fers - ST e, T

=Interlock

13" |

A 51gnal or alarm generated by a sw1tch1ng device attached to a SITEPRO panel

Intrinsically Safe

.
v, 3 - .

A . .
e dNES Lkttt d BRI

Incapab]e of carrymg enough e]ectncal current 1o cause an explosxon




IP 66

Enclosure intended for outdoor use primarily to provide a degree of protection
against windblown dust and rain, splashing water, and hose-directed water; undam-
aged by the formation of ice on the enclosure. The International Electrotechnical
Commission (IEC) equivalent to a rating of NEMA 4,

Latching

An alarm that, once engaged, requires a manual reset to clear. A non-latching alarm
will clear automatically when the condition that caused the alarm either corrects itself ™
spontaneously or is corrected by operator intervention.

Microprocessor

A computer chip that is capable of cxccutiﬁg i)rogrammed instructions; the
SITEPRO’s "brain".

NEC

The NEC (National Electrical Code) is a collection of electrical safety standards
compiled by the National Fire Protection Association.

NEMA 4

‘Enclosurc intended for outdoor use primarily to provide a degree of protection

against windblown dust.and rain, splashing water, and hose-directed water; undam-
aged by the formation of ice on the enclosure. (See IP:66).

Network

A series of SITEPRO panels connected by.the Interlock Communication Bus.

APPENDIX B: GLOSSARY
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Normally Closed .
A switch that is closed when not acted upon. See Figure 2-2 (p. 2-6) for an example t

of 2 Normally Closed switch that is held open by a magnet embedded in a probe Lo
float. When the magnet is moved, the switch closes.

Normally Open
A switch that is open when not acted upon.
RAM

RAM (Random Access Memory) is computer memory that can be both read and
written to. RAM is used for temporary data storage.

4

-

ROM ' :

ROM (Read Only Memory) is computer memory that can be read but not written to.
ROM is used to store permanent programmed instructions.

RS-232 g

-

A serial communications network capable of transmitting over short distances:only.

RS-485 0T o

. ] - . "1 . N . ’ g - Foos
. . ’ ’ B - ores? ' -

A serial communications network capable of transmitting over long distances. . - . ;
Totalizer

A device that counts electrical pulses generated by a flowmeter. - e
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APPENDIX D: APPLICATION NOTES

! The SITEPRO 2000 Blower/Pump Control Panel is highly
Lt flexible and can be adapted for many different site remedia-
- tion functions. The examples in this appendix explain how
| to wire and configure your SITEPRO panel for the most
Lt commonly encountered field applications.

. APPLICATION #1 SITEPRO Blower/Pump Control Panel controlling air
stripper blower and transfer pump. High Sump Level or
;- High/I.ow Pressure condition must shut down feed pump
] l . controlled by separate SITEPRO WTDP panel.

- In order to shut down the WTDP panel in the event of a High
l :_ Sump Level or High/Low Pressure alarm received by the
) Blower/Pump panel, the High Sump Level, High Pressure and
Low Pressure inputs must each be jumpered to an alarm

[ ‘ - ‘channel in the Blower/Pump panel. Both panels must then be
A configured to communicate through the Interlock Communi-
‘,,{- 5 _ cation Bus. Proceed as follows:
L )

' -Wiring
_j_ ‘ 1. Wire the sump level probe and pressure switches to-the

' SITEPRO BlowerlPump control panel as shown in Fig-
:‘iif_, - ‘.‘.“‘_!/i Sre Lsropoh ure2 3(p 2_8) K] 1_'""*
Ef - oA ot oot ?'lﬂ LI TR ARY

_ e 2 Install a wire Jumpcr between terminal .5 on TB2 (High

£ _ - o v SumprLevel) and one of the ‘interlock terminals (1-4)
:}_ - . alsoonTB2. -
17 St 0k 3, Install a jumper between:terminal 6 on TB2 (High Pres-
i *..* -sure) and one of the other i_ﬁtérlock terminals on TB2.

L APPENDIX D: APPLICATION NOTES |




e r—

4. Install a wire jumper between terminal 7 on TB2 (Low
Pressure) and one of the interlock terminals.on TB2.

]
Refer to Figure 2-3 or to the Field Wiring Diagram for i -
locations.of jumpers. : ‘

Conﬁ gure Blower/Pump Panel

1. Set the RECEIVE switches for the interlock channels ) ! |
to which jumpers were attached above. For example, if { -
the High Sump Level input was jumpered to terminal 4
(interlock 4) on TB2, set RECEIVE dip switch 8 to f ' .
ON. . - . "

2. Set the SEND switches for the Interlock Communica-
tion Bus channels on which the High Sump Level and
High Pressure alarms will be sent to the WTDP panel. .
Any of the four ICB chanriels can be used for this pur- ( o

— i
|
'

. pose. I -
3. Configure the CONTROLLER ADDRESS Switch and | '
LOGIC switch as explained in Chapter 3. - i |

P T R L LR A ) :
1. Set the. RECEIVE .switches to:correspond to the SEND ’ i .

. switch settings chosen for Panel #1. For example, if [ *

R, i+ the Blower/Pump panel SEND switches 1, 2 and 3 ..

LTIy 5.~ were set to.ON,,set! the WTDP:panel RECEIVE ” i
‘ switches 5, 6 and 7-to ON. r -

i gatiie oy 20eConfigure the CONTROLLER ADDRESS switch and . F
St o it w Jue LOGIC switch as,explained in Chapter 3. ' J g iy

,\::;.‘ L.! IV“_"H”' . 'I"‘ w '.l‘."‘:w;:;‘E “7!, . ‘s.h —;‘m . ”.- | h . | ¥
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APPLICATION #2 SITEPRO Blower/Pump Control Panel controlling air

stripper blower and feed pump. The feed pump must be

[_ N shut down in the event of a High Sump Level or High/Low
' Pressure condition at the air stripper.

o . . .

4 Wiring

/ ' 1. Wire the downwell WTDP probe and pressure switches
(rl into the SITEPRO Blower/Pump Control Panel as
shown in Figure 2-2 (p. 2-6).

- . . 2. Jumper the High and Low Pressure inputs to interlocks
as explained in Application #1, above.

_g I
i ‘ .

_L— ‘ 3. Runthe High Sump-‘ievel leads (green and orange)

- from the air stripper sump level probe to the SITEPRO
i i Blower/Pump Control Panel and wire the High Sump
iy Level switch as an interlock. Refer to Chapter 3 for a
o ] discussion of interlock wiring.
r} ‘ 1. Set RECEIVE switches for the interlock channels to
I which the High and Low Pressure jumpers were at-
" tached. ] :
= | 2. Setthe RECEIVE switch for the interlock channel to

which the High Sump Level switch was attached.

‘3. Configure the CONTROLLER ADDRESS and LOGIC
v " switches as explained in Chapter 3.

—
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P Standard Equipment Limited Warranty

- All references 10 the Customer herein shall mean the Customer or the Lessee as applicable.

} ' (@) ORS Environmental Equipment, a Division of Groundwater Technology, Inc. (ORS), wammants that

- - any Equipment which it manufactures will be free from substantial defects in material and
workmanship for a pesiod of one (1) year from the date such goods are delivered 10 a camier by ORS
"y - for shipment to the Customer.
5_% . 1)) The Customer agrees that the liability of ORS hereunder shall be Jimited to replacing, repairing or

issuing credit for, a1 ORS's discretion, any Equipment which'is retamed F.O.B. ORS's plant within
— the applicable term of the warranty, provided that (i) upon examination of the Equipment ORS
determines that the alieged defect constitutes a substantial defect, and (ii) the warranty made hercin is
[ not invalid pursuant to Section (d) hereof. The Customer agrees that such replacement, repair or

- credit shall be its sole and exclusive remedics hercunder. For purposes hereof, a substantial defect
'shall mean any defect which prevents the Equipment from operating in accordance with ORS's
T published specifications. In the event that ORS determines that Equipment which is no longer
‘ manyfaciured by it contains a substantial defect and the warranty covering the defective equipment is
' not invalid parsuant to Section (d) hereof, the Purchaser’s sole and exclusive remedy hereunder shatl
A — k]

be the repair of such Equipment or the replacement of such Equipment with new equipment at ORSs
discretion, In no casc is Equipment to be returncd by the Customer without first submittirig a

“ warranty claim in writing 10 ORS and obtaining a return authorization number kom ORS, Equipment
. which is repaired or replaced pursuant to this warranty sh{gl continue to be warranted for the
L unexpired portion of the warzanty term apphcablc to the Equipment so repaired or replaced. ORS
shall make the [inal determination as to the existence or canse of any alleged defect.

ﬁ' (9] The foregoing warranty shall not be valid (i) if the allcged defect is the result of abuse, misuse,
4 . accident, alteration, neglect or unauthorized repair; (i) if ORS requires installation of Equipment by 3
B specifically approved ORS employee and such installation is not effected, ot the Equipment is

. otherwise installed improperly; or (jii) if the Equipment is resold by the Custémer, Any repair shall
- be desmed unanthorized unless it is made (§) by ORS or a duly authorized agent of ORS or (i) with
ki the written consent of ORS,

(d) The cperating efficiency of treatment, abatement, and recovery Equipment and systems is affected by
factors exwrinsic to their manufacture, including operaling cavironment and such conditions of vse as

z contaminant and related substance build-up, the frequency and type of operator maintenance and ‘
. other external variables. For these reasons, specific levels of performance cannot be guaranteed for e
E_ such EQuipmcnl and systems.
- ) (c) THIS WARRANTY IS THE SOLE WARRANTY MADE BY ORS TO THE CUSTOMER
AND IS IN LIEU OF ALL OTHER WARRANTIES OR OBLIGATIONS, EXPRESS OR
g ‘ IMPLIED. ORS EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OR

- - ) MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

B n THE CUSTOMER AGREES THAT IN NO EVENT SHALL ORS BE LIABLE FOR

o SPECIAL, INCIDENTAL, INDIRECT, EXEMPLARY OR CONSEQUENTIAL DAMAGES,.
N . *  INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS OF LOSS OF USE OR ANY

v OTHER ECONOMIC LOSS, WHETHER BASED ON CONTRACT, TORT OR ANY

- OTHER LEGAL THEORY. .

' . (4] THE REMEDIES PROVIDED HERFIN ARE CUSTOMER'S SOLE AND EXCLUSIVE
-~ REMEDIES.

% : SEW 100 . A &/15/90
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ORS ENVIRONMENTAL EQUIPMENT
RETURN POLICY

Permission is required to return equipment to the ORS Environmental Equipment fac-
toryin Greenville, NH. A Return Authorization Number will be issued upon receipt of
your request to return, which should iriclude reasons for the return. Your return ship-
ment to us must have this R.A# clearly marked on the outside of each package.

Proof of date of purchase is required for processing of all warranty requests.

This policy applies to both equipment sales and repair orders.

FOR A RETURN AUTHORIZATION, PLEASE CALL OUR SERVICE DEPARTMENT

AT 800-228-2310 or 603-878-2500. -

Equipment Decontamination

Prior to return, all equipment must be thoroughly cleaned and decontaminated. During
decontamination, personnel should wear protective clothing and observe the cautions

outlined below.

ORS reserves the right to refuse any equipment not properly decontaminated. ORS
may also choose to decontaminate equlpment at a fee which will be applied to the repair
invoice.

Decontamination Solutions

The determination of what decontamination solution to use should be based on the types
of contaminants present and the materials to be deoontammated The fabrics of protec-
tive clothing are made of organic polymers which may be dissolved or destroyed by or-
ganic solvents, The metals and gaskets of tools may be damaged by overly acidic or basic ]
compounds. Some decontamination .solvents should be entirely avoided. The toxicity or
physical hazards associated with ising some once commonly used decontamination solu-
tions.can be as potentially dangerous as the site cortaminants.

It.is important to be certain that the decon solution, the contaminant, and the material to

be cleaned are all compatible with each other.. If they are not; it is possible to produce -+~

toxic or flammable gases, heat, splattering, bubbling, fire, or explosion. Ifan uncom-
monly used method and/or ¢hemical solution is being considered for decontamination, it ™
is important to consult with an experienced chemist to ensuie chemical compatibility.

I
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be placed on a slight angle so that the spent decontamination solutions drain into a col-
lection basin or drum.

Recommended Supplies for Decontamination of Personnel, Clothing, and
Equipment

The list below contains recommendations for supplies which should be on hand for the

decontamination of personnel, clothing and equipment, Depending on the site activities,

not all of these items may be needed. Alternatively, some additional items not listed !
here may be required. f -

« Drop cloths of plastic or other suitable materiel, such as visqueen, for heavily
contaminated equipment.

« Disposal collection containers, such as drums or suitably lined trash cans for
disposable clothing and heavily contaminated personal protective clothing or
equipment to be discarded. \

s Lined box with adsorbents for wiping or rinsing off gross contaminants and liquid 4
contaminants. . :

¢ Wash tubs of sufficient size to enable workers to place booted foot in and wash | g
off contaminants (without a drain or with a drain connected to a collection tank ;
or appropriate treatment system),

« Rinse tubs of sufficient size to enable workers to place booted foot in and hold | -
the solution used to rinse the wash solutions and contaminants after washing ]
{without a drain or with a.drain connected-to a collection tank or appropriate ’
treatment system)

» Washsolutions selected to wash off and reduce the hazards associated with the ’ ‘ C
contaminated wash and rinse solitions. 2

1

* Rinse solution (usually water} to remove contaminants and contaminated wash
solutions, ’ 3

+ Long-handled, sofi-bristled brushes to help wash and rinse off contaminants.
-s .Lackers and cabinets for storage of decontaminated clothing and equipment.
s Storage containers for contaminated wash and rinse solitions. . I |

» Plastic sheeting, sealed pads with drains, or other appropnate method for
. contammg and collectmg contammated wash and rinse water spilled during
decontamination. . . . I f

» Shower facilities for full body wash or, at a minimum, personal wash sinks (with
drams connected to collecuon tank or appropraate treatment system).

. o Soap or wash solution, wash cloths and towels, ) . l

‘. Clean clothmg and personnl item storage |ockers and/or closets; -

[ " woob v 3 et - ' v
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APPENDIX D
P SOIL VAPOR EXTRACTION AND AIR SPARGING START-UP TESTING

AND ANALYSIS
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san g et W St B gl R b L o T
START—UP TEST DATE:  09/08/94
VP2 . |
DESCFIIPTION OF FLOW REGIME ~DESIGN
G TIME AT START OF TEST 15:37
MONITOHING POINT VMP—2 | MW-9 | VMP-1 | VACUUM | INLET INLET
.. |DISTANCETO AT | AR VOC
EXTRACTION WELL 13.4 25,9 441| MANI=' | FLOW | CONC.
' MINUTES AFTER MEASURED VACUUM FOLD | RATE
—_— start | (INW.C) INW.C. | FT¥MIN | PPMV
1537 o[NR NA NR 60 —29[NA
16:16 35 051 034 0.03 6.0 23N
16:36 59 0.23 0.33 0.03 6.0 29 22

NR: NOT RECORDED

"NA: NOT APPLICABLE

GROUNDWATER
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ANALYSIS OF VACUUM DISSIPATIOH'DATA'FROH PILOT TEST

6 INCHES APPLIED VACUUM:

Monitoring Distance from Measured Vacuunm
Well " "SVE Well (£t) (inches w.c.) loglo(Vac)
VMP-2 . 13.4 .23 -.638
Mw=-9 25.9 «34 -.469

VMP-1 44.1 .03 -1.,523

Additional data point based onrqppiied vacuum:
: 1.2 inches of water column at 0 feet from SVE well

Slope = =-,033 per foot
Intercept = 1.114 inches of water column
R squared - - = ,858

5] GROUNDWATER
i “TECHNOQQGYo




AR SPARGING PILOT TEST DATA SKEET-

‘o SITE NAME: BULOVA START—UP
s TEST DATE 09/09/94
S TESTER(S): M.SOWA, T.PAINTER

o .
. e R e T )
Lo BACKGROUND (PRE—OPERATION)
J 09:45|OTW MW11 10,007V _ ,
- 09:51 | DTW MWi2 0.46|FT
! 09:55 | DTW MW4 ' 12.581FT
i 10:23| DTW MW —16.30|FT
v 10:27 |DTW VMP1 . 16.06[FT
10:31 DTW —|vMPZ____ —_1644|FT
o 09:45 | DO [Mw1i 6,80 mg/L
| 09:51 | DO MWAZ ) 1.00[mg/L
i 0955/ DO MW4 _7:00 | mp/L
e 10:23| DO MW 1.20
1027 DO VMP1 - 0.80|mg/t -
~ 10:31| DO VMP2 T 0.50]mgE ‘
. . VP/SP—1 TEST
1 10:35 | FLOW VPl . B200[SCFM___ ] 0.0]_
10:35|PRESS. VPt _—7.00[IN. WATER ) 00[
o~ 10:48 | FLOW —|SP1 12.00|SCFM ) 0.0
. —_10:48|SPARGE PRESS ___{6P1 _ 840|PSIa ' 0.0 . L
L 11:33| PRESS VMP1 —0.07|IN. WATER 19.8] —0.07 :
i 11:33| PRESS VMP2 ~0.14|IN. WATER 21.3 ~0,14
11:34 | FLOW () ‘ 11.50 |SCFM ' 0.0 -
s 11:34 | SPARGE PRESS _|SP1 8.25|PSIO 0.0
; 11:38 | FLOW. VP1 49.00|SCFM _ 0.0 il
i 11:36 | PRESS VPl . —7.00|IN.WATER_ 0.0 .
11:38 | PRESS MWD ‘ —1.00{IN. WATER 0.0 : =
o 11:38|DTW VMPI 8.02[FT__ 10.8] - —0.03
' 11:35| DTW - MW 5.25|FT 89 =0.06
g 11:39 | DTW VMP2 6.40|FT ' 21.3] —0.04 i -
. 11:40{DO VMF1 0.80[mgh.____ 19.8 ‘ 0
11:41| 0O VMP2 0.80[mg/L 21.3 =01
G~ 11:42[00 MW 0.70]mg/L ‘ 99 —0.5
L 11:50|VOC VP1_ _ 70.00 [PPMV 0.0
L VP/SP—5 TEST _
o 1156 FLOW VP5 50.00|SCFM 00
o, 11:56 PRESS VP5 —3.50[IN. WATER : 0.0
, 2:00 | FLOW SPS 12.00{SCFM 0.0
L*‘ 2:00 [SPARGE PRESS ___|SP5 9.40(PSiG__ 0.0
; 12:45|DTW MW4 12.42[FT _ ' 418 —0.14
1245 DIW MW12 10.02[FT 78] ~0.44
~ 12:48] 5O MW11 16.1 0
¢ 12:46 | DTW MWIT 161 —0.68
i f 12:47 | DO MWIZ 17.9 ‘ ~02
’ 12:48|DO T™MWA4 41.6 — o
12:49| PRESS MW —18.9 0.02
I 1249 | PRESS MWi2 17.9 0
1 12:50| PRESS MW4 4.0 0
L; 12:50 | SPARGE PRESS ___|SPS 0.0
1251 [FLOW SF5 0.0
- 1251 | FLOW VPS 0.0
T 12:51 | PRESS VF5 0.0
1253[VOC VPS5 .0
o 12:59 [ FLOW /P2 0.0
;"’“ 1259/ PRESS VP2 0.0
| 18:00] FLOW §P2 0.0
. 13:00| SPARGE PRESS ___ |SP2 0.0
13:40| FLOW sP2 .0
. 13:40| SPARGE PRESS __ |SP2 0.0
[ 13:42|FLOW VP2 .0
B 13:42|PRESS V X: ‘
- 13:44 |DTW VMP1 4.1 ~=0.11)
- 13:46|DTW VMP2 13.4] —0.09
o 13:48 | DTW MW9 260 ——0.13
’ 13:48{DO VMP1 - 4.1 — —0.77
4 13:50| DO VNPZ . 134 . 79|
he 13:53| DO | MW8- 0.80[mglt.” ' 259 =0.4|
13:58| PRESS VIP1 —0.03IN, WATER ) 44.1 —0.03|
L 13:59| PRESS VMP2 ‘ —0.10|IN. WATER 13.4 —___-0.18
. 13:59| PRESS MW —0.33|IN. WATER ' 25.9 —0.33
i —___1405|VOC VP2 46.00 [ PPMV ' ‘ 00 -
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VOC REMOVAL CALCULATION

.

. ) : |

i—-‘ The estimated mass removal rate for individual constituents by the remediation system requires the
measurement . of the alr flow rate and constituent concentration In the SVE system at the same sampling.

}'ﬁ locatlon In the SVE system. Additionally, the molecular welght of the constituent must be known, or

L estimated, in order to perform the calculation. The calcutations assums that the temperature of the gasls

68°F and the pressure Is 1 atmosphere. While the actual values do vary from these estimates, the resuiting
™ error Is negligible (<19%).

Calculation

-t

Objective: To calculate the mass of constituent per unit time. To do so, first convert the.constituent
concentration -(vol. const./vol. alt) to #ts mass concentration (le. to convert ppmv to
mg/m’). Then combine this result with the measured alr flow rate in volume per unit time
which results in mass of constituent per unit time.

o

It

absolute pressure of gas {atm)
volume of gas (1}

number of moles of gas
absolute temperature (°K) 273.15°%K
actual temperature (°K) 293.15°%K (68°F)
Universal Gas Constant
specific gas constant
mass of constituent (g)
molecular welght of constituent (g/mole)
parts per million {by volume)

1 atm
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Converting ppmv to mg/m*

S

pv = nT (ldeal Gas Law)
) n = w/m .
Y] T = pvfoT = (1 atm x 22.414 1)/(1 mole X 273.15°K) = 0.082056 atm |/mole°K
| ppmv = H c"éﬁg{nﬁfemflf% &;I Ig):on_strtuent per 10° moles of air -
E Ppmva = wrt/(vpm) 5‘
- mg/m® = vav—uimpﬂxﬂeoxmanrxt

]

P
i

Mass Removal Rate:

o

Ib/hour = Concentration.(? mg/m® x (1 Ib/4.54x10° mg) x (1 m*/35.31 f®) x
Flow Rate (? #t*/min). x (60 min/hous)
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GTEL

P ENVIRONMENTAL
. W \ABORATORIES, INC.

Northeast Reglon
. Meadowbrook Industrial Park
L Milford, NH 03055
- (603} 672-4835
. (603} 673-8105 [FAX)
}
L .
- September 20, 1994
-
it Al Tonn
Groundwater Technology, Inc.
[ 101-1 Colin Drive
. Holbrook, NH 11741
=
- RE: GTEL Client ID: 011137013
. Login Number: M4090293
b Project ID (number): 011137013
L Project ID (name): BULOYA SAG HARBOR, NY
B
i Dear Al Tonn:
[ E Enc]oséd please find the analytical results for the samples received by GTEL
L Environmental Laboratories, Inc. on 09/14/94 under Chain-of-Custody Number(s)
. 58169.
{-J A formal Quality Assurance/Quality Control (QA/QC) program is maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
{ , for this project met QA/QC criteria unless otherwise stated in the footnotes.
GTEL is certified by the State of New York under Lab ID #10599.
5 -
{" If you have any questions regarding.this analysis; or if we can be of further
: assistance, please call our Customer Service Representative.
~
;;t’ Sincerely,
; GTEL Environmentatl Laboratories, Inc.

A
~;‘ ‘
ﬁfﬁ Sus ,Z(YUZK;T

T Lappratory Director




. Client Number: 011137013
Project ID: BULOVA SAG HAR-
- ' BOR, NY
! i Login Number: M4-09-0293
(.
[ : ANALYTICAL RESULTS
- Aromatic Volatile Organics in Air

Modified EPA Method TO32

. GTEL Sample Number| 09029301 050293-02 - -

T - : Client Identification] PROCESS | PROCESS - ‘ -

- o . 200 400
L "INFLUENT | INFLUENT
. Date Sampled| 09/13/94 | 09/13/94 - -

} Date Analyzed| 09/14/94 | 09/14/94 - —
= . Reporting '

- ' Analyte Limit, ppmv Concentration, ppmv
| Benzene ) 1.0 <1.0 <1.0 - : -
Toluene 1.0 <1.0 <1.0 - -
m Ethylbenzene 1.0 <1.0 <1.0 - -

Lf Xylenes (total) : 3.0 <3.0 < 3.0 - -
Misc. Aliphatics {C1-C1q)P 15 19 45 - -

[ * Misc. Aromatics (Cg_.C10)€ 10 <10 <10 - -
o 1,1-Dichloroethene 20 <20 <20 - -

{"‘l trans-1,2-Dichioroethene 20 - <2.0 <20 - -

2t cis-1,2-Dichloroethene 20 <20 <20 - —
S 1,1-Dichloroethane 20 <20 <20 - -

I 1,2-Dichloroethane 2.0 <20 <20 - -
b Methylene Chloride 20 <2.0 <20 - -
r Chlorobenzene 2.0 < 2.0 < 2.0 - -
o 1,1,1-Trichloroethane 20 | 12 95 - -

7 Trichloroethene 2.0 13 67 - , -

. :I ‘ Tetrachloroethene 20 <20 . <20 - -
e l Dilution Factord [ 1 1 - -
o

3 2 : a “"Method for the Determination of Volatile Organic Compounds in Ambient Air Using Cryogenic Precon-

B centration Techniques,” Revision 1.0, US EPA April 1984, )

[ b Misc. Aliphatics (C1-C1g) is an estimated concentration based on a derived total area, and calculated using

Sy , the response factor of lplexane.

. ¢ Misc. Aromatics (Cg-Cqg) is an estimated concentration based on a derived total area, and calculated using

5 the response factor of o-Xylene. . ) )

e d .The dilution factor indicates the adjustments made to the data and reporting limits for sample dilutions.
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'BGTEL

. ENVIRONMENTAL \
. WP LABORATORIES, INC.

Meadowbrook Industrial Pork
Milford, N.H. 03055

(603) 672-4835

[800) 441-4835

FAX [603) 673-8105

.,
T
: !

P PR

Al Tonn C :
Groundwater Technology, Inc.
[ 101-1 Colin Drive

Holbrook, NH 11741

October 3, 199 ” 0CT 05 1994

RE: GTEL Client ID: 011137013 _ o

- Login Number: M4090681
l ' Project ID (number): 011137013
= Project ID (name): BULOVA SAG HARBOR, NY
»
P
-

Dear Al Tonn:

i Enclosed please find the analytical results for the samples received by GTEL
~ Environmental Laboratories, Inc¢. on 09/27/94 under Chain-of-Custody Number(s)
58163.

! A formal Quality Assurance/Quality Control (QA/QC) program is maintained by

GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
- for this project met QA/QC criteria unless otherwise stated in the footnotes.
GTEL is certified by the State of New York under Lab ID #10599.

| , If you hé&e any questions regarding this analysis,.or if we can be of further
- assistance, please call our Customer Service Representative.

Sincerely,
GTEL Environmental Laboratories, Inc.

J ﬁ Susan C. Uhler
- Laboratory Director
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Client Number: 011137013
Project ID: BULOVA SAG HAR-

BOR, NY
, Login Number: M4-09-0681
i ' REISSUE
ANALYTICAL RESULTS
Aromatic Volatile Organicé In Air
Modified EPA Method TO32
GTEL Sample Number| 090681-01 | 090681-02."| 090681-03 N
Client Identification| INTERIOR |- INTERIOR | EXTERIOR
. ' ..|-. COURT-" | GCOURT-.. | . COURT-~
~YARD - |.- YARD - - | - --YARD
EFFLUENT | EFFLUENT | EFFLUENT
AFTER BEFORE o
. CARBON CARBON
Date Sampled| 09/26/94 | 09/26/94 | 09/26/94
Date Analyzed| 09/28/94 09/28/94 09/28/94
Reporting _
Analyte Limit, ppmv Concentration, ppmv "
Benzene 1.0 <10 <1.0 <1.0 -
Toluene 1.0 <1.0 < 1.0 < 1.0 -
Ethylbenzene 1.0 <1.0 <1.0 <10 --
Xylenes (total) 3.0 < 3.0 < 3.0 < 3.0 -
Misc. Aliphatics (C1-C1g)P 15 <15 32 <15 —~
Misc. Aromatics (Cg-C10)€ 10 <10 <10 <10 -
1,1-Dichloroethene _ 2.0 < 2.0 <20 <20 -
trans-1,2-Dichloroethene 20 <20 <20 < 2.0 -
cis-1,2-Dichloroethene 2.0 <20 <20 <20 -
1.1-Dichloroethane 20 <20 <20 <20 -
1,2-Dichloroethane 2.0 <20 <20 <20 -
Methylene Chloride 20 | <20 <20 <20 -
Chlorobenzene 2.0 <20 <20 <20 -
1,1,1-Trichloroethane 2.0 <20 70 < 2.0 ~ |
Trichloroethene 2.0 <20 48 <20 -
Tetrachloroethene 20 <20 < 2.0 <20 -
“ Dilution Factord 1 1 1 -
a “"Method for the Determination of Volatile Organic Compounds in Ambient Air Using Cryogenic Precon-
centration Techniques,* Revision 1.0, US EPA April 1984.
b Misc. Aliphatics (C1-C1q) Is an-estimated concentration based on a derived total area, and calculated using
the response factor of Hexane. : :
¢ Misc. Aromatics (Cg-Cq 0;('8 an estimated concentration based on a derived total area, and calculated using
the response factor of o-Xylene.
d The dilution factor indicates the adjustments made to the data and reporting limits for sample difutions.

GTEL Milford, NH

A4090681.D0C : 1
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I GTEL

- ENV.IRONMENTAL
, . GNP LABORATORIES, INC.

Northeast Region
. Meadowbrook Industrial Park
‘ Milford, NH 03055
L (603) 672-4835

(603) 673-8105 [FAX)

October 14, 1994

Al Tonn ‘

Groundwater Technology, Inc.
101-1 Colin Drive

Holbrook, NY 11741

Lo RE: GTEL Client ID: 011137013 o

Login Number: M4100091
Project ID (number): 011137013

Project ID (name): -~ .BULOVA SAG HARBOR, NY

Dear Al Tonn:

Enciosed piease find the analytical results for the samples received by GTEL
Environmental Laboratories, Inc. on 10/05/94 under Chain-of-Custody Number(s)
58958,

A formal Quality Assurance/Quality Control (QA/QC) program is maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
- for this project met QA/QC criteria unless otherwise stated in the footnotes.

GTEL is certified by the State of New York under Lab ID #1Q599.
? ; If you ha;e any questions regarding this analysis, or if we can be of further

assistance, please call our Customer Service Representative.

{) Sincerely, )
GTEL Environmental Laboratories, Inc.

—7

|
} 1 san C. Uhler
L aboratory Director




- _ Client Number: 011137013
A ’ Project ID: BULOVA SAG HAR-
| BOR, NY

P . : Login Number: M4-10-0091

s -

o ANALYTICAL RESULTS
) : Aromatic Volatile Organics in Alr
~ Modified EPA Method TO33
~ Ir _ = = —
K | ~_GTEL Sample Number] -100091-01 | 100091-02 - -~ |
’ Client Identification{ PROCESS | PROCESS - -
300,400 300,400
. AFTER BEFORE
CARBON CARBON
Date Sampled| 10/04/94 10/04/94
‘ Date Analyzed| 10/05/94 | 10/05/94 )
- Reporting ' : ' .
-~ Analyte Limit, ppmv Concentration, ppmv T
‘L f Benzene ' 1.0 <1.0 <10 - -
- 5
Toluene 1.0 <10 < 1.0 - -
;’" " Ethylbenzene .10 <1.0 <1.0 |- -
L Xylenes (total) 3.0 ‘<30 < 3.0 - -
Misc. Aliphatics (C1-C1(])b. \ 15 <15 66 - -
Misc. Aromatics (Cg.C19)C 10 <10 <10 - -
1,1-Dichloroethene 2.0 <20 <20 - -
trans-1,2-Dichloroethene 2.0 <20 <20 - -
.cis-1,2-Dichloroethene 2.0 <20 <20 - -
~ 1,1-Dichloroethane 2.0 <20 <20 - -
L: 1,2-Dichloroethane 2.0 <20 <20 - -
" Methylene Chioride 20 <20 < 2.0 - -
= | Chlorobenzene . 2.0 <20 <20 _ - -
LJ 1,1,1-Trichloroethane .20 <20 39 _ - -
Trichloroethene _ 2.0 <20 59 - -
j;‘ . Tetrachloroethene 2.0 < 2.0 <20 ] - —
- Dilution Factord . ' 1 1 — —
. r— . '
i a "Method for the Determination of Volatile Organic Compounds in Ambient Air Using Cryogenic. Precon-
- centration Techniques,” Revision 1.0, US EPA April 1984.
b Misc. Aliphatics (C1-C1 ]91) is an estimated concentration based on a derived total area, and calculated usmg
“i— , the response factor of FHexane.
b ¢ Misc. Aromatics (Cg-C1q) Isan estimated concentration based on a derived total area, and calcu!ated using

the response factor of o-Xylene.
d The dilution factor indicates the adjustments made to the data and reporting limits for sample dilutions.

, GTEL Milford, NH
'r A4100091.D00C : 1
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GTEL

 ENVIRONMENTAL
L LABORATORIES, INC,

Northeast Region
Meadowbrook Industrial Park
Milford, NH 03055

(603} 672-4835

. .
o e 105 . ECevgp
N0V 2 1 19g,

November 15, 1994

Al Tonn

Groundwater Technology, Inc.
101-1 Colin Drive

Holbrook, NY 11741

RE: GTEL Client ID-: 011137013
Login Number: M4110201
Project ID (number)-: 011137013
Project ID (name): BULOVA SAG HARBOR, NY

Dear Al Tonn:

Enclosed please find the analytical results for the samples received by GTEL
Environmental Laboratories, Inc. on 11/09/94 under Chain-of-Custody Number(s)
58567, .

A formal Quality Assurance/Quality Control (QA/QC) program is'maintained by
GTEL, which is designed to meet or exceed the EPA requirements. Analytical work
for this project met QA/QC criteria unless otherwise stated in the footnotes.
GTEL is certified by the State of New York under Lab ID #10599.

IT you have any questions regarding this analysis, or if we can be of further
assistance, please call our Customer Service Representative.

Sincerely,
GTEL Environmenta] Laboratories, Inc.

Jiel
Susan €7 Uhler

Laboratory Director
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Client Number: 011137013
Project ID: BULOVA SAG HAR-
BOR, NY
Login Number: M4-11-0201

ANALYTICAL RESULTS
Aromatic Volatile Organics in Alr
Modified EPA Method TO3a
GTEL Sample Number| 110201-01 110201-02 110201-03 -
Client Identification| PROCESS | PROCESS | PROCESS

300, 400 300, 400 100, 200

BEFORE AFTER EFFLUENT

CARBON CARBON

Date Sampled| 11/08/94 11,/08/94 11/08/94
Date Analyzed | 11/10/94 | 11/10/94 11/10/94
Reporting
Analyte Limit, ppmv Concentration, ppmv .

Benzene 1.0 < 1.0 < 1.0 < 1.0 -
Toluene 1.0 <10 <10 < 1.0 -
Ethylbenzene g 1.0 <1.0 < 1.0 <1.0 -
Xylenes (total) 3.0 <30 < 3.0 < 3.0 -
Misc. Aliphatics (C{-C1g)P 15 <15 <15 <15 -
Misc. Aromatics (Cg.C10)¢ 10 <10 <10 <10 -
1,1-Dichloroethene 2.0 <20 <20 < 2.0 -
trans-1,2-Dichloroethene 2.0 <20 <20 <20 -
cis-1,2-Dichlcroethene 2.0 <20 <20 < 2.0 -
1,1-Dichloroethane 2.0 < 2.0 < 2.0 <20 --
1,2-Dichloroethane 2.0 <20 < 2.0 <20 -
Methylene Chloride 2.0 <20 <20 <20 -
Chlorobenzene 20 <20 < 2.0 <20 -
1,1,1-Trichloroethane 2.0 7.4 6.9 <20 -
Trichloroethene 2.0 11 17 < 2.0 -
Tetrachloroethene 2.0 <20 < 2.0 <20 -
Dilution Factord 1 1 1 -

a "Method for the Determination of Volatile Organic Compounds in Ambient Air Using Cryogenic Precon-
centration Techniques," Revision 1.0, US EPA April 1984,

b Misc. Aliphatics (C1-C1q) is an estimated concentration based on a derived total area, and calculated using
the response factor of Hexane,

¢ Misc. Aromatics (Cq-Cyq) is an estimated concentration based on a derived total area, and calculated using
the response factor of o-Xylene. .

d The dilutlon factor indicates the adjustments made to the data and reporting limits for sample dilutions.

GTEL Milford, NH
A4110201.D0C ; 1
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- : APPENDIX G

A GRANULAR ACTIVATED CARBON CONSUMPTION
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o . GAC-USE A .
. 'A PROGRAM FOR ESTIMATION OF GRANULAR ACTIVATE CARBON CONSUMPTION RATES

SUMMARY OF VAPOR PHASE GAC CONSUMPTION ANALYSIS

FORMER WATCH CASE FACTORY SITE site in SAG HARBOR, NY
Air flow rate =160 cfm
Influent air temperature = 55 deg F
Temperature increase across blower = 30 deg F
Influent lvapor phase contaminant concentrations:

1,1,1-TCAa = 53 ppnv . TCE = 68 ppmv

VAPOR PHASE CARBON CONSUMPTION = 11421 lb/year
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GAC-USE
A PROGRAM FOR ESTIMATION OF GRANULAR ACTIVATE CARBON CONSUMPTION RATES

SUMMARY OF VAPOR PHASE GAC CONSUMPTION ANALYSIS

WATCH CASE FACTORY SITE site in SAG HARBOR, NY

Alr flow rate = 160 cfm
Influent air temperature _ = 55 deg F
Temperature increase across blower = 30 deg F

Influent vapor phase contaminant concentrations:
1,1,1-TCA = 7 ppnv . TCE

11 ppnv

VAPOR PHASE CARBON CONSUMPTION = 2647 lb/year



