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1.0 INTRODUCTION 

The purpose of this manual is to provide the necessary information for the Operation and Maintenance 
(O&M) of the pump and treatment system at the Marine Corps Recruit Depot (MCRD), former Dry 
Cleaners Facility, Bldg. 193. The manual provides: 

l 

l 

0 

l 

l 

l 

1.1 

site specific data, 
pump and treatment system operations, 
sampling requirements, 
spare parts and supplier information, 
vendor data, and 
drawings. 

FORMER DRY CLEANERS FACILITY SITE DESCRIPTION AND HISTORY 

MCRD Parris Island is located in the southeastern comer of South Carolina’s low country within Beaufort 
County, 70 miles south of Charleston and 45 miles north of Savannah, Georgia. The Depot consists of 
8,095 acres and is a maximum of 20 feet above sea level. The former Dry Cleaners Facility (Bldg. 193), 
located at the intersection of Samoa and Panama Streets, was abandoned in 1997. This site has been 
designated as Site 45/Solid Waste Management Unit 45 (SWMU 45). This facility maintained four above 
ground storage tanks in a concrete secondary containment basin. These tanks were installed in 1988 and 
were used to store the dry cleaning solvent tetrachloroethylene (PCE). The above ground system was 
constructed to replace an underground storage tank system which contained a petroleum based solvent 
used prior to the facility’s conversion to the use of PCE. 

In March of 1994, a reportable release of PCE occurred when one of the storage tanks was inadvertently 
overfilled spilling PCE into the concrete containment basin. The PCE was subsequently released to the 
soils when the containment basin was drained following heavy rains. Parris Island personnel excavated 
and disposed of the PCE-contaminated soil outside the containment basin. In June, 1994 the facility 
contracted with S&ME to conducted a PCE-contamination assessment determining the extent of 
contaminated groundwater and to develop a conceptual remediation plan. 

In the summer of 1996, Bechtel was contracted to conducted a site groundwater investigation and define 
the current extent of contamination. Results indicated a plume of PCE; TCE; 1,2 DCE, and vinyl 
chloride contaminated groundwater existed with concentrations exceeding the regulatory limits. In 
December 1996, sixteen monitoring wells were installed to confirm and monitor groundwater 
contamination levels. Soil samples were also collected to determine lithology and geological 
stratigraphy, and to establish baseline soil contamination levels., In March, 1998 an Engineering 
Evaluation and Interim Removal Remedial Work Plan/Interim Measure Work Plan was approved by the s 
Southern Division, Naval Facilities Engineering Command, wherein the interim removal action (IRA) 
was identified as the installation and operation of a groundwater pump and treatment system. The 
groundwater pump and treatment system installation was completed in April 1998. 

1.2 GROUNDWATER PUMP AND TREATMENT SYSTEM DESCRIPTION 

The pump and treatment system installed at the former Dry Cleaners Facility consists of three recovery 
wells with submersible well pumps and pressure transducers, an equipment building housing an air 
stripper with blower and transfer pump, instrumentation and controls, and piping. Treated groundwater is 
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discharged to the Federal Owned Treatment Works (FOTW). Project as-built drawings are included in 
Attachment 1. 

1.2.1 Recovery Wells 

Three 6-inch diameter, PVC recovery wells were installed in March, 1998 for recovery of contaminated 
groundwater which is processed through the treatment system. Well locations and elevations are shown 
on project drawing 22567-145-DDOOO-002, included in Attachment 1. Well construction details are 
provided in the Well Completion Reports and can be found in Attachment 2. Fiberglass enclosures cover 
each well and are secured with a padlock. 

1.2.2 Submersible Well Pumps and Pressure Transducers 

A submersible pump and pressure transducer are installed in each recovery well. The project drawing 
22567-145-DDOOO-002, included in Attachment 1, provides the elevations where well pumps and 
pressure transducers have been set. The pressure transducer has been installed below the submersible 
pump to measure the water level in the well and signal the OPTO-22 controller located in the equipment 
building to operate the well pump. The well pumps are regulated to shut off when the well water level 
lowers to within 1 foot of the pump intake and restarts after the water level raises 5 feet. Manufactures’ 
details and operation and maintenance manuals on the pumps and transducers are included in Attachment 
3. 

The flow rate from submersible pumps in recovery wells 1 and 2 is controlled manually by adjusting the 
flow regulating valves on each pump discharge line. The flow rate for the pump in recovery well 3 is 
controlled using a microprocessor based frequency inverter to control the motor speed. This allows more 
exact adjustment of the discharge from this well at the lower end of the flow range. Attachment 3 
provides operating instruction for the Siemens “Micromaster” frequency inverter. 

1.2.3 Equipment Building/Air Stripper Unit with Blower and Transfer Pump 

An equipment building located south of Building 193 houses the air stripper unit, system controls, and is 
equipped with an emergency light, exhaust fan, intake louvers and unit heater. The air stripper unit is a 
Shallow Tray, low flow, pressurized system which removes the dissolved volatile organic compounds 
(VOC) from the contaminated groundwater. The air stripper unit has a treatment capacity of 15 gallon 
per minute incoming water flow rate while maintaining 150 cubic feet per minute of air flow at 18 inches 
of water column. The air stripper unit is equipped with a blower and transfer pump. The blower delivers 
the air through the shallow trays to strip the volatile organic compounds from the water and the transfer 
pump discharges the treated water to a FOTW sanitary sewer manhole. The air stripper operation is 
controlled by float and pressure switches wired to the OPTO-22 controller. The OPTO-22 regulates the 
air stripper operation depending on water levels in the recovery wells, air stripper unit, and the equipment 
building sump. Flow indicating transmitters are installed on the influent lines and a totalizing flow 
indicating transmiter is installed on the effluent line which allows the OPTO-22 contoller to monitor 
flows. In the event of a spill within the building, water would accummulate in the sump and activate a 
float switch shutting down the entire system. Project drawings 22567-145-DOOO-007 and 009 provide 
details on the equipment building and treatment system. Additionally, manufactures details and 
operation and maintenance manuals for the equipment are provided in Attachment 3. 
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1.2.4 Automated Control System 

The treatment system has an OPTO-22 automated control system. The automated controls system 
consists of computer based system hardware and software used for monitoring and control of the 
treatment process. Project drawing 22567-145-DOOO-010 provides details on the control system. and is 
included in Attachment 1 and the associated program logic is included in Attachment 4. The system 
provides local/remote control functions; start/stop, open/close control, monitoring, alarming, notification, 
trending, and historical logging for treatment system processes. The system also provides local/remote 
indication of operating parameters such as pressure, flow and temperature etc. The system may be locally 
supervised with a personal computer directly connected to the controller’s communication port or 
remotely supervised with a personal computer through shared communication with a modem. In addition 
to the above, the system programming accomplishes the following: 

l 

scan inputs; 
control outputs; 
enables/disables the alarms; 
provides remote and local graphical interface for interaction with personnel to change set points, 
modes of operation, or monitoring of treatment skid components; 
responds to commands local or remote; 
maintains real time and accepts real time updates’from local or remote supervisory computer; 
communicates with local or remote interfaces; and 
performs historical logging functions. 

1.2,s Piping 

The system piping includes three piping configurations. The first is a 4-inch PVC secondary containment 
pipe routed betsveen recovery wells and equipment building. The second is 0.75-inch tubes which are a 
continuous section of LDPE tubing contained within the 4-inch PVC containment pipe and used to 
transfer contaminated groundwater from the well pump to the treatment building. The third is the l-inch 
PVC process piping within the treatment building. Each piping system has passed pressure testing. 

The secondary containment pipe route is shown on project drawing 22567-145-DOOO-002 included in 
Attachment 1, and provides details of the below grade pipeline. The ends of the secondary contamment 
pipe have been set at an elevation to prevent extraneous water from entering the pipe and to drain water 
to the treatment building in the event a leak occurs in the LDPE tubing during the transfer of well water. 
Inside the treatment building, the pipe stub-up is set at an elevation l-inch higher than the top of the 
building curb to prevent any water accumulating inside the building from draining into the pipe. At the 
Recovery well pad, the pipe stub-up is set at an elevation at least 12-inches above the surrounding grade 
and l-inch higher than the stub-up within the building to allow water accumulating inside the secondary 
containment pipe to overflow into the treatment building. 

2.0 TREATMENT SYSTEM OPERATION, MAINTENANCE AND MONITORING 

The treatment system will be operated and maintained to meet the following objectives: 

l Minimize migration of groundwater containing solvents by providing hydraulic control of the site. 
l Reduce elevated concentrations of contaminates in the groundwater in the area of concern. 
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l Operate the remediation system until equilibrium is reached. Equilibrium is defined as 3 month’s 
recovery well groundwater samples without a significant (10%) decrease of contaminant 
concentrations in groundwater. 

l Allow an orderly transition to any required final remedy at the site. 

The operation of the system is automated and can be controlled and monitored remotely. To ensure a 
safe and uninterrupted system performance, operation and maintenance (O&M) visits will be conducted 
monthly to inspect the system; perform building/equipment maintenance/repairs; and monitor the 
groundwater remediation and water discharge by sampling. 

2.1 TREATMENT SYSTEM OPERATION 

The treatment system is designed to be started, controlled, monitored, and shutdown by the OPT.O-22 
controls. Manual control switches exist at the MSP-1 panel for the recovery well pumps and the air 
stripper panel for the blower and discharge pump. These switches can override the OPTO-22 controls, 
but are recommended for emergency use only. The engineer must be contacted whenever the manual 
controls have been initiated and before restarting the treatment system. Instructions for treatment system 
startup and shutdown and the treatment system control and monitoring are provided in Attachment 5, 
Sections 1 and 2. 

Instructions for removal and installation of the recovery well pumps for servicing are provided in 
Attachment 5, Section 3. 

2.2 BUILDING AND EQUIPMENT INSPECTIONS AND MAINTENANCE 

The maintenance of the groundwater treatment system shall consist of: 

l physical inspections and maintenance of the groundwater recovery pumps, air stripper, transfer 
pump, blower, exposed piping connections, valves, gauges, meters, and controls. Including cleaning 
the air stripper trays as required. 

l physical inspection of the building, including its exhaust fan, heater, sump pump, lighting, electric 
panels, phone and electric services, and building doors and locks. This includes repair or 
replacement of worn or damaged parts. 

l physical inspection of the sanitary sewer manhole, recovery well enclosures, and monitoring well 
surface casings. This includes repair or replacement of worn or damaged parts and maintaining the 
integrity of the well surface casing seals. 

An Equipment Maintenance Schedule that provides a listing of equipment requiring regularly scheduled 
maintenance is included in Attachment 6. The O&M technician Ml1 complete the required maintenance 
during site visits. The Equipment Maintenance Schedule will be incorporated in an O&M logbook which 
will be kept in the equipment building. 

Maintenance activities shall be performed in accordance with the manufacturer’s recommendations,, 
Equipment manufactures manuals are included in Attachment 3 along with a table listing all the material 
and equipment incorporated in the treatment system. The manuals in attachment 3 have been placed in 
the same order as they are listed in the table. Equipment venders and contacts are indicated on the table. 
Equipment cleaning, repairs and/or replacements will be made as warranted to maintain the equipment in 
a safe and effective operating mode. I 
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Cleaning the air stripper trays requires dismantling the stripping tray column. Instructions are provided in 
the NEEP Manual located in Attachment 3. Sequence numbers and orientation arrows have been drawn 
on each of the trays to assist reassembly in the proper order. A scraper or pressure washer is needed to 
remove .the scale deposited on the trays. The scale shall be, collected and containerized for disposal. 
Refer to the Waste Disposal section herein, for disposition of the scale. During reassembly of the . 
stripping column, the weir in each tray needs to be filled with water. 

2.3 O&M SAMPLING 

Sampling will be performed to monitor the effectiveness of the pump and treat system in reducing 
groundwater contamination levels and in determining the quantity of VOC’s off-gased by the treatment 
system. 

Groundwater samples from the treatment system influent and effluent and the sixteen monitoring wells 
will be analyzed to measure the effectiveness of the system. The treatment system influent and effluent 
water will be sampled monthly from sample port valves SP-1. SP-2, SP-3 and SP-5. The sixteen 
monitoring wells will be sampled quarterly. Sample field test parameters and lab analysis are listed on 
the sample record sheets included in Attachment 6. Analytical results from the influent and effluent 
samples will be used to calculate the quantity of VOCs discharged each month by the treatment system. 

All sampling will be done in accordance with the latest revision of the EPA Region 4 .&vironmentaZ 
Investigations Standard Operation Procedures and Quality Assurance Manual. A field duplicate sample 
shall be taken bimonthly for VOCs. A trip blank’shall be provided for each sampling event. 

Before collecting influent and effluent water samples from the sampling ports, the sampling port valve 
shall be opened for one minute to flush the valve, and then the flow rate shall be reduced to 500 mUmin. 
Monitoring wells shall be purged prior to collecting water samples. Waste water generated from flushing 
sample ports and purging wells shall be processed through the treatment system. 

Sample containers will be furnished by the laboratory. Chain-of-custody forms, labels, and sample 
identification numbers will be completed at the time of sampling. Samples will be packed in coolers with 
ice prior to shipment to the laboratory. 

The O&M logbook will be used to record the field sampling data. 

2.4 WASTE DISPOSAL 

Scale and sediment generated from cleaning the air stripper will be containerized, the container labeled 
as waste material and stored in the building. The waste material will be tested for waste disposal profile 
after the container has been filled. The waste material will then be disposed according to the results of 
the waste disposal profile and its waste designation. Waste manifests shall be signed by the MCRD . 
NRJZAO personnel as generator. 

Wastewater generated from cleaning stripper trays, flushing sample ports and purging wells shall be 
processed through the treatment system. 
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Debris and trash generated from operation and maintenance activities shall be disposed in the domestic 
trash container at the Dry Cleaning Facility. Personal Protective Equipment (PPE) shall be free of liquid, 
bagged and disposed in the domestic trash container. 

2.5 O&M REPORTING 

An O&M logbook,.containing checklist sheets and sample record sheets will be kept onsite in the 
equipment building. A checklist sheet and sample, record sheets will be completed during each O&M 
visit. 

Instrument calibration shall be noted on the logsheetirecord where applicable. 

3.0 SPARE PARTS SOURCES 

A table is provided in Attachment 3, listing the equipment venders and contacts to order replacement 
parts; 

4.0 POINTS OF CONTACT 

Points of contact for this system are: 

l Art Sanford, NAVFACENGCOM, SouthDiv, Navy Project Manager (l-843-820-7482) 
l Tim Harrington, MCRD NREAO , (l-843-525-3423) 
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CHARLESTON, SOUTH CAROL INA 

'IIT.PARRIS 1SILAND.S.t 4ARINE CORPS RECRUIT OEF,..........- __- _,~ 
SITE 45/SWMU 45, DRY CLEANERS FACILITY 

UtNTRnl $YCTF 
“ “ . . , . . “ _  - . - . -  M 

WOUNO SCREW 

If: CONTROC PAN I I 
V&E W.lTOR ENCLOSURE , 

l- 
NO 

JdE NO. ORAWING NO. REV 
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El 

----- 
r 
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CONTROL SYSTEM PANEL LAYOUTS ! ! 
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-__..-..--7 / 
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PROJECT 

RECOVERY WELL Bldg 193, MCRJJ, Parris Island, SC 
IOB NO. SITE COORDINATES 

!2567-145 45 N 187366.755, E 2099314.999 
lEGlJN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS 

1124198 l/24/98 M.A. Gage Ground’ Surface 

TOP OF RISER CASING 

WELL NO. 

193-l -RW 

DEPTH ELEV. 

1.78 9.81 m---y--------- 

iENERALlZED GEOLOGIC LOG 

0- 16ft 
SAND (SP) 

0 8.03 ------ ------- 

BACKFILL MATERIAL 
TYPE: Concrete 

ANNULAR SEAL 
TYPE: 3/8-inch Dia. Bentonite Pellets 

TOP OF FILTER PACK 

16 - 18.5 ft BOTTOM OF SCREEN 

Clay (CL) 
+BO-tTOM OF SUMP ----.---------. 
BOTTOM OF HOLE 

- 
----.---------. 

4 b HOLE DIA: 12-inch 

RW-1 .xIs 



.S,,&&,&q:, .: : .:. . . ..-. 

. . . .’ : .. 
. 

’ : :. ,, 
. . 7 

I, .,:,.. “. 
:.,I-_ 

._ _.:, 
‘. /, ~;:~.~,~~:~..~-, ,..-. :.; :,’ ,: ., ...y ‘__... 

-3cate Water Bearing Zones 

!. ..: ‘f, Pleti’endti iab results. -.>.,:.:,;:; :I. : F :‘;- NA ‘,.L‘,- ::: ,:_ :, 

-13. ARTIRCIAL FILTER -. I&k ro;n ‘.” -f WI pack) 0“: 
..(., .i 

‘.Effective size .-‘.1 

14. WELGROUTED?~ UYas .lZL6lne.. ‘:_.‘:_ .i .-‘.. : Z.” .,,. . T. 

0’ NeatCement Cl !%nd C&y&t 0 Con&e q ‘Other _ 
Depth: Fmlll i ft. t& ‘. ft. 

15. NEAREF SOUpCE OF POSSIBLE CONTAh4INATlON: 6 . f&w oimction 
&$&p&ell disinfected 0 Yes T&e: . . 

upon completion 0 No Amount: 
16. PUMP: Dateinstalled: y=r-/! Not installed •l 

Mfr. Name: GQb+- 
r 

ModelNo.:&co ’ 
~.p. i/z Volts 2a Length of drop pipe % ft. Capacity .!&Pm 

TYPE: ,&Submersible 0 Jet (shallow) •1 Turbine 

DHEC19C3(1~) COPY 1 RAIL TO: SC. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 



PROJECT 

RECOVERY WELL Bldg 193, MCFLD, Parris Island, SC 
108 NO. SITE COORDINATES 

12567-145 45 N 187316.548, E 2099305.618 
lEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS 

1125198 1125198 M.A. Gage Ground Surface 

-/ 

TOP OF RISER CASING 

SENERALIZED GEOLOGIC LOG 

o- 19ft 
SAND (SP) 

WELL NO. 

,193-2-RW 

DEPTH ELEV. 

1‘ 74 9.63 -,,L-- ---- --- 

0 7.8s ------------- 

BACKFILL MATERIAL 
TYPE: Concrete 

ANNULAR SEAL 
TYPE: 3tB-inch Dia. Bentonite Pellets 

TOP OF FILTER PACK 

TOP OF SCREEN 

TYPE: Machine slotted 

BOTTOM OF SCREEN -------------. 

BOTTOM OF SUMP 

BOTTOM OF HOLE 
1 

HOLE DIA: ll-inbty 4 ’ k 

RW-2.~1~ 



,* TYPE: ~Suker&bl&.~ IJ Jet (shallow) 0 TM& 

DHEC1933(1&96) COPY ‘1 MAIL TO: S.C. DEPARTMENT OF HEALTH A,FJD ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 



TOP OF RISER CASING 

BACKFILL MATERIAL 
TYPE: Concrete 

ANNULAR SEAL 
TYPE: 3/B-inch Dia. Bentonite Pellets 

TOP OF FILTER PACK 

TOP OF SCREEN 

OPENING WIDTH: 0.01~in. 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DIA: 12-inch 



: *.: _. ..,;. ‘TK’. ; -: I .- -- .,.‘..‘. 

,.*. . . _ ,, 
;,. 1.’ :’ . ..-. 

_.,,:., :. - . ..-.. 
. ...‘..-:. y: ., . _.I 

_, ..-l’ 
. ...’ _..,. ,: -. : . 

kate Water Bearing Zones 

I 

? Uniformity Coefficient .- .’ 
14.,~GROIIIED?.,O Yes’.* :.. : . 

UPOn comoletion q No Ammmt :/ *. 
16. PUMP: Date installed: 4-13 /% 

M&. Name: G L W’kd 675 
Not installed 0 

ModelNo.: ‘? &e 
HP.&Volts 2 30 Length of drop pipe 1 &t Capacity I<; aom -. 
TYPE KSubmersible 

0 Jeet (d&p) 
0 Jet (shallow) 0 Turbine . - -_ 
0 Reciprocatinq 0 tintr+fum - 

+lECl903(16S6) COPY 1 MAIL TO: S.C. DEPARTMENT OF HEALTH. AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 



WELL CONSTRUCTION LOG 

MCRD Parris island (Site: Dw Cleaners Bid 193 1 Well No.: 193-l-MW-n ..-..- . - 
I 

c killing Company: Environmental Drilling Inc. Project No.: 22567-l 45 Logged By: P. Linley 

c killer: Brian Cornell Date Started: 12/l 1196 Coordinates: N 187464.710 

C killing Equipment: Mobile B-57 Date Completed: 12l11196 E 2099308.355 

c killing Method: HSA Depth to Water: JR bgl 

t lrilling Fluid: None Elevation: 7.57 ft msi 

Flush Grade Well Box 

1 ft. Sump 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (ft) 12.3 

Backfill 

Type Grout Seal 

Length (ft) 8 

Placement Tremie 

Seal 

Type Bentonite Pellets 

Length (A) 2.3 

Placement Pour 

Pack Filter 

Type 20130 

Length (ft) 5.2 

Placement Pour 

Amount Placed 162.5 Ibs 

Screen 

Type Schedule 40 PVC 
Length (A) 2.4 

Diameter (in.) 2 

Slot Size (in.) 0.01 

Slot Type Machine Slotted 

PVC Threaded 

Cap 

Borehole Diameter (in.) 4 I+- 1, . 

WV 1 D XLS 
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Rotectlon Dlvlslon 2600 Bull Street 

., LOCATION OF WELL 

3ustance And Oirecrmn from Road lrlrerrecr~ons 

jtreat address & CirY of Well Locat:on 

Sketch Mao: (See example on beck) 

2. CUTTING SAMPLES 0 Yes@.. 

Geophysical Logs 
cl 

Yes (Please enclose1 No 

‘. 

Columbia, S.C. 29201 

J.G-8 OF WELL: 
Water Well Record 

Address 

Telephone No. 
5. WELL DEPTH (Comc!e:ed) 

7. USE: 

0 oomestic 0 Public SupolY~Permlr No. -- 0 lml”lW” 

0 Irrigation 0 Ai cp2mlwclr 

0 Tesr Well 

Threaaed 0 Welded j 
I 

Oiam. I 

$- ‘&i;I;ized j L;;;??;f ft.- 

tee I 

. 

0 Yes::: 3 j:: ;;&&t depth \ ‘Drive Shoe? 

ft. deorh 

9. SCREEN: 

Sieve A~~IYs~s 0 Yes (Please enclose) 

IO. STATIC WATER LEVEL 
, 

3 ft. b&o,., land surface after 24 hours 

Il. PUMPING LEVEL Below Land Surface 

ft. after hrs. pumpin 

k 

G.P.M. 

Pumping Test: 0 Yes (Please enclose) No 

Yield - 

12. WATER QUALITY 

Chemical Analysis 

InswIled from 

Effective size 20 uniformiry coefficient 

Neat temenr concrete 0 otttar 0 

Oeorh From fr. 10 .L ft. / 

is. NEAREST SOURCE OF POSSl6CE CONTAMINATION:/IB~~~*~~~V-o~rDction 
Type Well disinfected 

Mfr. name -model no.,- 

H.P. volrs length of dro0 pioe __ I I:. CamCitY -ODW 

TYPE: 0 Su bmerrible 0 Jet (shallow1 0 Turbine 
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BOREHOLE LOG 

?oject Name: Panis Island, SC, MCRD /Borehole No,: ‘/g$y-Mw 
Droject Number: 22567-145 Elevation: 7.81 ft msl 

Location: B/d 193, Dry Cleaners Date. Started: 12/l 1196 1 Date Completed: 12/11/gt 
3riller: Brian Cornell Total Depth (fi): 20.0 
Equipment: Mobile B-57 Depth to Bedrock (I?): None 
3rilling Method: Hollow Stem Auger Hole Diameter (in): 10 
3riNing Nuid: None Depth to Water (fi): 3.0 
Completion: Completed as Monitoring Well Logged By: P. Linley Posthole to 4ft BGL 

See Well Construction Logs for details 

2 E 
s 
=. 0,’ al 

3 2 
:: 0 c Description E.0 -E 

EtH 0 3 
Comments 

E EE 

t!i 2.3 2 f.2 g zi 

O-5ft: SAND (SP) , gry blk (NZ) to It bm gry (5YR6/1) to gty org 1 ss 80 2/3/3/5 

(I OYR714) dk yel org (1 OYR6/6), fine, unconsld, mod well 

sort, subang to subrd, moist to v moist w/depth. 2 ss 70 5161514 

i S-6% CLAYEY SAND: (SC), med It gry (N6) v fine to fine, mod 3 ss 90 3mz4 

sort, unconsld, subang to subrd, v moist. 

6-8ft: SAND: (SP) , It gty (N7) to gry org (I OYR7/4) to dk yet 4 ss 100 516/3/Z 

org (IOYR6/6) to It brn (5YR5/6) to med It gry (N6), fine, mod 

well sort, unconsld, subang to subrd, wet at 7.5ft. 5 ss 100 2Ql112 

0 8ft: SANDY CLAY: (CL), med gry (N5), v fine to fine, unconsld, 

mod well sort, subang to subrd, v moist to wet. 6 SS 100 6/I 1 /S/3 

8-IOft: CLAYEY SAND: (SC), dk ye1 org (iOYR616) to pale yet 

brn (I OYR6/2) to med It gry (N6), v fine to fine, unconsld, mod 7 ss 100 2lI/2tI 

poor sort, subang to subrd, v moist to wet, @ 8.S-9ft fine sand 

5 lense. 8 ss 100 2/2/I I1 

lo-15.51% SAND: (Sf), dkyel org (IOYR6/6) togryorg (10YR 

7/4) to It gry (N7) to v It gry (N8), fine, unconsld, mod well sort, 9 ss 100’ ,2l1/1/2 

subang to subrd, wet @ 11 .Sft, minor silt frac 10%. 

15.5-l 7.7R: SILTY SAND: (.%I), med dk gry (N4) to v pale org 10 ss 100 3i2l412 

0 (lOYRW2) to gry org (lOYR7/4) to med dk gry (N4), v fine to 

tine, unconsld, mod sort, subang to subrd, v moist. 

17.7-I 8ft: SANDY SILTY CLAY: (CL) 

18-I 9ft: SILTY CLAY: (CL), pale yel org (1 OYR6/2), v fine to 

fine, mod sort. unconsld, subang to subrd, v moist. 

5 19-I 9.3ft: CLAYEY SILTY SAND: (SWSC) 

19.3-l 9.7R: SAND: (SP) , pink gry (5 YR#I) to v It gfy (N8) 

19.7-20ft: SANDY SILTY CLAY: (CL), med dk gty (N4) 

2Oft: PEAT: (Pt) , dusky yel brn (lOYR2/2) to brn blk (5YRZI) 

Page 1 



WELL CONSTRUCTION LOG 

WCRD Parris Island /Site: Dry Cleaners Bid 193 Well No.: 193-l -MW-S 
lrilling Company: Environmental Orilling Inc. Project No.: 22567-l 45 Logged By: P. Liniey 

Xller: Brian Cornell Oate Started: 12/l 1196 Coordinates: N 1~745s.sw 
3rilling Equipment: Mobile B-57 Oate Completed: lZ’lli96 E 2099298.879 

3rilling Method: HSA Depth to Water: 3ft bgl 

Xlling Fluid: None Elevation: 7.6 R.msl 

Flush Grade Well Box 

Grout 

PVC Pipe 

Bentonite 

Seal 

Filter Pack 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (ft) 4 

Backfill 

Type Grout Seal 

I I Length (ft) N/A 

Placement Tremie 

geaJ 

Type Bentonite Pellets 

2 Length (ft) 1 

I Placement Pour 

7 I 3 

Filter Pack 

Type 20/30 

Length (R) 5.5 

Placement Pour 

Amount Placed 325 Ibs 

Screen 

Type Schedule 40 PVC 

PVC Threaded 

Borehole Diameter (in.) -4 

MWl BXLS 



. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Rotectlon Dlvlai~n 2600 Bull Street 

Street addrerr 84 City of Well Location 

Sketch MeO: (See examole on back) 

2. CUTTING SAMPLES u YesM No 

I I 

‘I: 7. USE: 

0 Oomesrc 0 Public Suooly.Permlt No. 

0 Irrigation 

0 Test Wei1 

B.CASiNG. Threaded 0 Welaea ] , 

Slor/Cauze 0 
Ser Between f. 

0 Length F 

fL fr. NOTE.YULTiPLE SCREENS 

fr. and fro USE SECOND StiEET 

Sieve Analysis 0 Yes (Please enclose) 

IO. STATIC WATER LEVEL 

3 ft. below land surface after 24 hours 

1. PUMPING LEVEL Below Land Surface 

it. atrer hrs. wmoing- G.P.M. 

Pumping Test: 0 Yes (Please enclose) 

Yield 

12. WATER QUALITY 

Chemical Analysis 

Please Enclose Lab Resulrr. 

Bacrerial Analysis OYe&Jo 

13. ARTIFICIAL FILTER (Gravel Pack1 OYes q No 

concrete 0 Other 0 

Coiumble, S.C. 29201 

T3K.r3 OF WELL: 
Water Well Record 

Oeorh From ft. co ft. 

T SOURCE OF POSSIBLE CONTAMINAT[ON:/60F*~t~~Dlr.ction 

Well disinfected 0 Yes TVP~ 

upon completion 
&Jo Amounr. 

!6. PUMP: Oare installed 

Mfr. name 
- . 

-model no.- 

H.P. VOllS lengrh of drop pipe --ft. CaPdCitV --gom 

‘YPE: 0 Submersible 0 Jet (shallow) 0 Turbine 



Project Name: Parris Island, SC, MCRD 
Project Number: 22567- 7 45 Elevation: 

(Borehole No.: 793-y-Mw 
7.81 ft msl 

Equipment: Mobile 8-57 
Drilling Method: Hollow Stem Auger 
Drilling Fiuid: None 
Completion: Completed as Monitoring Well 

Location: B/d 193, Dry Cleaners Date Started: 12/l 7/96 1 Date Completed: 72/7 7/gl 
Driller: Brian Cornell Total Depth /ftJ: 20.0 --. - 

Depth to’ Bedrock (is): None 
Hole Diameter (in): 70 
Depth to Water (fi): 3.0 
Logged By: P. Linley Posthole to 4ft BGL 

See Well Construction Logs for details I 

t 

O-SR: SAND: (SF”, gry blk (NZ) to It bm gry (5YR6Il) to gry org 

--I 
org (lOYR616) to It bm (5YR5/6) to med It gry (N6), fine, mod 

well sort. unconsld. subana to subrd. wet at 7SR. 
A 

10 8ft: SANDY CLAY: (CL) I med gry (N5), v fine to fine, unconsld, 

mod well sort, subang to subrd, v moist to wet. 

&loft: CLAYEY SAND: (SC), dk yel org (lOYR616) to pale yel 

brn (lOYR6/2) to med It gry (N6), v tine to fine, unconsld. mod 

poor sort, subang to subrd, v moist to wet, @ ES-9ft’ tine sand 

15 lense. 

lo-15Sft: SAND: (SP), dkyel org (lOYR616) to gry org (1OYR . 

7/4) to It gry (N7) to v It gry (N8), fine, unconsld, mod well sort, 

subang to subrd, wet @ 11 .SR, minor silt frac 10%. 

15.5-l 7.7ft: SILTY SAND: (SM) , med dk gry (N4) to v pale org 

20 (lOYR8/2) to gry org (lOYR7/4) to med dk gry (N4), v fine to 

fine, unconsld, mod sort, subang to subrd, v moist. 

17.7-18ft: SANDY SILTY CLAY: (CL) 

18-l 9ft: SILTY CLAY: (CL) , pale yel org (1 OYR6/2), v fine to 

fine, mod sort, unconsld, subang to subrd, v moist. 

25 19-l 9.3ft: CLAYEY SILTY SAND: (SWSC) 

19.3-l 9.7ft: SAND: (SP) , pink gry (5 YR8/1) to v It gry (N8) 

19.7~20ft: SANDY SILTY CLAY: (CL), med dk gry (N4) 

20ft: PEAT: (Pt) , dusky yel brn (lOYR2/2) to bm blk (SYRZl) 

30 

(1 OYR714) to dk yel org (1 OYR6/6), fine, unconsld, mod well 

sort, subang to subrd, moist to v moist w/depth. 

5 56R: CLAYEY SAND: (SC), med It gr/ (N6) v fine to fine, mod 

sort, unconsld, subang to subrd. v moist. 

6-86: &: (SF”, It gry (N7) to gty org (lOYR7/4) to dk yet 

I -I 

11 

ss 

ss 

ss 

ss 

SS 

j.S 

X 

jS 

SS 

i 

5 

IC 

IC 

i0 

0 

0 

0 

01 

- 

Cdmments 

2m3/5 

ji6i514 

112/2/4 

j/6/3/2 

!Qf1/2 

ill 1 Ed3 

11112ll 

Km/l 

~1/1/2 

/2/4/2 

I. . 



WELL CONSTRUCTION LOG 

vlCRD Parris Island /Site: Dry Cleaners Bld 193 Well No.: 1%2-MW-D 
Irilling Company: Environmental Drilling Inc. Project No.: 22567-l 45 Logged By: P. Linley 

)riiler: Brian Cornell Date Started: 12/l 4/96 Coordinates: N 187341.197 

Irilling Equipment: Mobile B-57 Date Completed: 12/14/96 E 2099201.966 

Inliing Method: HSA Depth to Water: 3ft bgl 

)rilling Fluid: None Elevation: ‘7.23 R msl 

r”” MATERIALS 

Riser Pipe 

Flush Grade Well Box Type Schedule 40 PVC 

Diameter (in.) 2 

Length (R) 10 

Grout 

Backfill 
PVC Pipe Type Grout Seal 

7 6 Length (R) 6 

Bentonite Placement Tremie 

Seal 

gea. 

Type Bentonite Pellets 

7 I 8 Length (A) 2 

Placement Pour 

I 
Filter Pack 

Filter Pack Type 20M0 

Length (R) 7.5 

Placement Pour 

Amount Placed 1 SO Ibs 

PVC Screen A 
:.; . Screen 

Type Schedule 40 PVC _j..: ,,.,. :.y. 
: :, ‘::,j .’ Length (R) 5 -, ..A’ 

‘: Diameter (in.) 2 

Slot Size (in.) 0.01 

Slot Type Machine Slotted 

1 R. ‘Sump 

PVC Threaded 

Cap 

Borehole Diameter (in.) 4 I+ I, 
. 

MW2D.XLS 



SOUTHCAROLINADEPARTMENTOF HEALTHANDENVIRONMENTAL'CONTROL 

Ground Water Rotectlon Dlvlslon 

P 

2600 Bull Street Col&mbla, S.C. 29201 Water Well Record 

1. LOCATION OF WELL 

Otstance And Directton from Road lr~rersecrlons 

. . . 
,:, 

Telephone No. : 
- 
5. WELL DEPTH (Cor~Dtccect) 

’ /I‘, 
f:. Gate t 

_-. , 
-- 

6. 0 Mud ROfalv 0 Jet:eo 

0 Atr Rorarv 
A. 

Q Orwen E Caere COOI n Other 

Street address & Citv of Well Location 

Sketch Map: (See examDIe on back) 

2. CUTTING SAMPLES 
clgl 

Yes No 

Geophysical Loss II Yes (Please enclose) d&o 

0 Oomesric 0 Publz SUDDlv~PermiC No. 
-- 

0 Irrigation 

0 ImwIII” 

0 Tefr Well 

B.CASlNG. Threaaed 0 Welded ’ 
I 

Oiam. I Height: Melow 

TvDe aGalvanized ( ft. 

aSreel 0 Other 
I 

1 ‘~~~eh~hoe) 

Ibs.llt 

-3 in. 10 C)fI. deDrh 0 Yes 0 

in. to ft. death I 

3. SCREEN: 

Type: tic Diam Z-“!M 

Slot/Gauze 

Sieve Analysis 0 Yes (Please enclose) 

0. STATIC WATER LEVEL 

3 ft. betow land surface after 24 hours 

1. PUMPING LEVEL Below LandSurface 

fr. after hrs. pumpin v- 

Pumping Test: 0 Yes (Please enclose) 
k 

G.P.M. 

NO 

Chemical Analysis Bacrerial Analysis 

1. WELL GROUTEO? Yes/--J NO 

Near Cement ha’ Sand Cement 0 Concrete 0 Other 0 

Oeprh 

SOURCE OF P.OSSlBLE CONTAMINATION: 

c CT- 

13% F*at&COhction 

Type Welt disinfected 0 Yes TVP~ 

upon completion 

i. PUMP: Dare Installed 

Mfr. name 

mo~~~oz%sig= 

- 

l-l.9. volts length Of drOD OiDe - It capacitv -9Dfl 

fPE: 0 Submersible 0 Jet (shallow) 0 Turbine 



bhlg 
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BOREHOLE LOG 

‘V,““. ,.U,I,“. I “,,,I” I”,“,,“) -w, I.8Wl.l 

Project Number: 22567-145 
Location: 5ldg 193, Dry Cleaners 
Driller: Brian Cornell 
Equipment: Mobile 8-57 
Drilling Method: Hollow Stem Auger 
Drilling Fluid: None 
Completion: Completed as Monitoring Well 

See Well Construction Logs for details 

,--‘““-T’” I.“.. ,gd-L-,y,“” 

Elevation: 7.45 ft msl 
Date Started: 12/12/96 1 Date Completed: 12/1;3/9f 
Total Depth (ff): 18.0 
Depth to Bedrock (fi): None 
Hole Diameter (in): 8 
Depth to Water (J?): 3.0 
Logged By: P. Linley Posthole to &t BGL 

2 ‘E 
g a& a 

? 0” 
.c Description En z. :: 0 Comments 
E. EE EL.+! 0 3. 

ts gs ;gT ge al 

O-7ft: SAND: (SP) , pale yel bm (1 OYRW) to dk gry (N3) to 

bm gry (5YR4/1) to It bm gry (5YRUl) to dk yel org (lOYR616) 

fine, unconsld, mod well sort, subang to subrd, moist to v 

moist, wet at 6ft. 1 ss 40 314 

1 2 ss 90 9/816fl 

7-7.8ft: CLAYEY SAND: (SC), It gry (N7), v fine to fine, mod 3 ss 100 4J3/3/3 

sort, subang to subrd, unconsld. wet. 

7.8-15.3ft SAND’ (SP), dk yel org (lOYR616) to med It gry (N6) 4 ss 100 2/3/6/4 . -’ 
0 to v It gty (N8) to pale brn (5YR5/2) to med dk gry (N4) to dk 

gry (N3), firie, mod sort, subahg to subrd, unconsld, wet to 5 ss 100 4/3/3/z 

saturated, minor silt frac 

6 SS 100 313/3/2 

5 7 ss 100 2l2l2t1 

15.3-l 8ft: SILTY SAND: (SM) , med dk gry (N4) to dk gry (N3) 

to pale brn (5YR5/2), to pale yel bm (1 OYR6/2) @ 17ft It g1y (N7) 6 ss 100 . 1L?m3 

at 17.6ft med dk gry (N4) to dk gry (N3) - clay frac increased 

to 20%, saturated, note organic matter (wood & roots) at 

10 17.8R: PEAT: (Pt) , dusky yel bm (1 OYR2/2) to brn blk (SYRZl) 

Page 1 



WELL CONSTRUCTION LOG 

VlCRD Parris Island /Site: Dry Cleaners Bid 193 

Inlling Company: Environmental Drilling Inc. 

Iriller: Brian Cornell 

killing Equipment: Mobile B-57 

Irilling Method: HSA 

killing Fluid: None 

Flush Grade Well Box A 

PVC Screen 

PVC Threaded 

Cap 

Borehole Diameter (in.) 4 I-+ I 

MW2SXL .S 

Project No.: 

Date Started: 

Date Completed: 

Depth to Water: 

Elevation: 

1 Well No.: 1%2-MW-s 
22567-t 45 

12/l 4l96 

12’14l96 

3ft bgl 

7.11 ft msl 

. .-.. 

Logged By: P. Linley 

Coordinates: N 167345032 

E 2099203.731 

Riser PiDe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (R) 5 

Backfill 

Type Grout Seal 

7 1 Length (ft) N/A 

Placement Tremie 

Seal 

Type Bentonite Pellets 

2 Length (A) 1 

I Placement Pour 

7 I ~I 3 

Pack Filter 

Tee 20130 

Length (R) 5.5 

Placement Pour 

Amount Placed 150 Ibs 

o Screen 



SOUTH CAROLlNA DEPARTMENT OF HEALTH.AND ENViRONMENTAL CONTROL 

Ground Water Rotectlon Dlvirlon 2690 Bull Street Columbia, S.C. 29201 

zTi&R OF WELL. 

(803) 734-5331 Water Well Record 

I 

1. LOCATION OF WELL 

jtreef adUreSS 64 CiW Of Well Locarion 

jkatch Mao: (See examDIe on back) 

2. CUTTING SAMPLES 
cl 

Yes 

GeophYrical Logs rl Yer (Please enclose) 

I- ’ -incxafe water b&ring zones 

J- 
9 

1c 

11 

12 

13 

1r 

15 

16 

TI 

$3 

-‘ani 
.-. 

.BU 
‘NA 

%I 

in. to - fL aenrh 

SCREEN: - 

Type: PVC 

Slot/Gauze 0 0 / 0 

Ser Between 5 ’ ft. and q ft. NOTE~YULTIPLE SCREEN: 

ft. and ft. USE SECOND SHEET 

Sieve analysis 0 Yes (Please enclose) 0. 

). STATIC WATER LEVEL \ 

-3 ft. below land surface afrer 24 hours 

. PUMPING LEVEL Below LandSurface 

ft. at ter hrs. 

Pumping Test: 0 Yes (Please enclose) 

Yield 

. WATER QUALITY 

G.P.M. 

0 

Chemical Analysis 

Please Enclose Lab Resulrr. 

Bacterial pnalysis OYesfio 
a_. , , rJNlA 

. ARTIFICIAL FILTER (Gravel Pack) 

Insrailed t rom z 

Effective size 20 /‘TC? uniformity coefficienr 

1. WELL GROUTED? OYes 
lPgN” 

Near Cement 0 Sand Cement u Concrete 0 Other 0 

OeDfh F,rClm ft. to 

i. NE CONTAMINATION: 

Type Well dizinlected 0 Yes TYP= 
upon completion 

PdNo -- amount 

i. PUMP: Oare InsraIled not irwalled 

Mfr. name ,model no.- 

H.P. volrs length of drop pipe --ff. caoaciw -gPn 

(PE: 0 Submersible 0 Jer Ishallow) 0 Turbine 

n Jer (deep) n Reciorocatirla l-l rentrifuaal 

,: : _ 
Telephone No. 

5. WELL OSPTH (Com01ere~) 
7- 
-+*5 fr. 

;- Okhd Rotary 0 Jetted 

0 aI? R0tary 0 Ortven 

‘. USE: 

DOmestiC 

00 trrigarion 

Public SuoDiy.Permic No. - 0 lndurlry 

0 Test Well 

:.CAzING. Threaded 0 weteea i 
- 



bhlg 

BOREHOLE LOG 

. 

Voiect Name: Pan-is Island. SC. MCRD 1 Eorehnle Nn . ~Q?-U,MI 
.-I---. -. 

Droject Number: 22567-145 
.ocation: Bldg 193, Dry Cleaners 
driller: Brian Cornell 
:quipment: Mobile B-57 
?riiling Method: Hollow Stem Auger 
lrilling Fluid: None 
Completion: Completed as Monitoring Well 

See Well Construction Logs for details 

,--. -..-.- ..“.. ‘.zd-L-,“,YY 

Elevation: 7.45 ft msl 
Date Started: 12/12/96 (Date Completed: 12/12/96 
Total Depth (ft): 18.0 
Depth to Bedrock (2): None 
Hole Diameter (in): 8 
Depth to Water (I?): 3.0 
Logged By: P. Linley Posthole to 4ft BGL 

5 2 al 
-2 

al: al 
> 

zs z 

I= Description =a z s 0 
Eg k! 2 

Cbmments 
E EE 
s ;s &z $ Ei 

O-7ft: SAND: (.SP), pale yel brn (lOYR612) to dk gry (N3) to 

bm gry (5YR4/1) to It brn gry (SYRG/l) to dk yel org (lOYR6E) 

fine, unconsld, mod well sort, subang to subrd, moist to v 

moist, wet at 6R. 1 ss 40 314 

2 ss 90 9/8/6i7 

?-7.8R:‘CLAYEY SAND: (SC) , It gry (N7), v fine to fine, mod 3 ss 100 4131313 

sort, subang to subrd, unconsld. wet. 

7.8-l 5.3R: SAND: (SP) , dk yel org (1 OYRS/S) to med It gry (N6) 4ss. 100 2l3/6/4 

0 to vlt gty (N8) to pale brn (SYR512) to med dk gry (N4) to dk 

gry (N3), fine, mod sort, subang to subrd, unconsld, wet to 5 ss 100 4/3/3/2 

saturated. minor silt frac 

6 SS 100 3m3/2 

5 7 ss 100 2/2/2/l 

15.3-18ft: SILTY SAND: (SM) , med dk gry (N4) to dk gry (N3) . 

to pale brn (5YR512) to pale yel bm (lOYR6/2) Q 17ft It gry (N7) 8 SS 100 l/2/3/3 

at 17.6R med dk gry (N4) to dk gry (N3) - clay frac increased 

to 20%, saturated, note organic matter (wood & roots) at 

0 17.8R: PEAT: (Pf) , dusky yel brn (lOYR2/2) to brn blk (SYRZl) 

5 . 

0 

Page 1 



WELL CONSTRUCTION LOG 

WCRD Parris Island /Site: Dry Cleaners Bid 193 Well No.: 193-3-MW-D 

killing Company: Environmental Drilling Inc. Project No.: 22567-l 45 Logged By: P. Linley 

killer: Brian Cornell Date Started: 12/l 3196 Coordinates: N 187258.713 

killing Equipment: Mobile E-57 Date Completed: 12l13196 E 2099239.820 

killing Method: HSA Depth to Water: 3R bgl 

killing Fluid: None Elevation: 7.57 R msl 

Flush Grade Well Box 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (R) 10 

Backfill 
Grout Seal 

Length (R) 6 

Placement Tremie 

Bentonite Pellets 

Length (R) 2 

Type 20130 

Length (R) 7.5 

Placement Pour 

Amount Placed 160 Ibs 

’ Screen 

Me Schedule 40 PVC 

1 R. Sump 

Machine Slotted 

PVC Threaded 

Borehole Diameter (in.) 4 I+ 1, 

MWJD.XLS 



: SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVlRONMENTAi CONTROL 

Ground Water Rotectlon Dlvlalon 2600 Bull Street Columbia. SC. 29201 (803) 731-533 1 
-. Water Well Record 

I 

4. ow:.=a OF WELL: 

. Adarsss- M cnh. 

1.. -LOCATION OF WELL 

Oirecrion irom Road 

Street address & City of Well Locat:oo 

Sketch Mao: (See example on back1 

I 
2. CUTTING SAMPLES 

a@! 
Yes No 

‘Geophysical Logs Yes (Please enctose~ 

0 Irrigation 

IJ Tesr Well 

B.C.aSING. Threaded 0 Welded ’ _~. 
Oiam. z-,fl- ; Heqhr: A&udBe~o~ 

TVQ0 & ’ PVC OGalvanized 1 Surface (3, + f1. 

in. ro - ft. deorh 4 

3. SCREEN: - 

Type: f/‘vc Diam z-/u 
Slor/Cauze 

Ser Berween ? o ‘* fa:c? / J CengiF NOZYULTIPLE SCREENS 

fr: and ft. USE SECOND SHEET 

Sieve Analvsls 0 Yes (Please enclose1 

0. STATIC$ATER LEVEL 

3 fr. below land surface afrer 24 hours 

1. PUMPING LEVEL Below Land Surface 

fr. after phrr. ‘bumpin G.P.M. 

Pumping Tesr: 0 Yes (Please enclose) 
k i 

NO 

Yield 

2. WATER QUALITY I 

Chemical Analysis 

Installed from 

4. WELL GROUTED? 

uniformity coefficient 

Neat Cement @ -S&Cement u yncrete 0 Other 0 ,-I 

5. PUMP: Oare lnsralled 

Mfr. name -model no.,- 

H.P. votrs length of drop pioe - 

YPE: 0 Submersible Jet Lrhallow) 0 Turbine 
I 



bhlg 

BOREHOLE LOG 

See Well Construction Logs for details 
I 

Project Name: Parris Island, SC, MCRD 
Project Number: 22567-145 
Location: Bldg 193, Dry Cleaners 
Driller: Brian Cornell 
Equipment: Moblie B-57 
Drilling Method: Hollow Stem Auger 
Drilling Fluid: None 
Completion: Completed as Monitoring Well 

1 Borehole No.: 193-3-Mw 
Elevation: 7.78 ft msl 
Date Starfed: 12/12/96 (Date Completed: 12/12,9 
Total Depth (I?): 18.0 - 
Depth to Bedrock (ff): None 
Hole Diameter (in): 8 
Depth to Wafer (fi): 3.0 
Logged By: P. Linley ’ Posthole to 4ff BGL 

O-7.3ft: SAND. (SP) , gry blk (N2) to bm gry (SYR4Il) to med - 

It gry (N6) to med dk gry (N4), tine, unconsld, mod well sort, 

subang to subrd, v It gry (N8), wet at XI, minor silt frac 10% 

7.3-8ft: SILTY CLAY: (CL), med gry (N5), v fine, unconsld, 

mod well sort, subang to subrd, wet. 

&loft: SILTY CLAY/SAND: (SM,J , It gry (N6), v fine, unconsld, 

mod sort, subang to subrd, wet. 

1 O-l 7.8ft: SAND: (.SPJ , pale yel brn (1 OYRW2) to mad yel brn 

(lOYR514) to pale bm (5YR5/2) to It gry (N7) to v It gry (N8) to 

It olive gry (SY5/2) to dk yet org (lOYR8/6) to It bm (SYR5/6) 

to white (N9) to med dk gry (N4) to dk gry (N3), fine, unconsld, 

mod well sort, subang to subrd, wet, silt frac 10%. 

10.6-10.7ft SILTY CLAY: It gry (N7) lense. 

17.8-l 8ft: SILTY CLAY: (CL] :, dk gty (N3) note ogranic matter 

(peat) w/in sample, v fine, semiconstd, mod sort, wet. 

3 

a 
E. 
E 
6-h 

IS 

3 

Xi 

3 

S 

S 

S 

S 

-E 
0” 
0 
3 
0 m 

Comments 

u1/011 

I lOm7 

ill 4l23i25 

Ol4i5lS 

1/312/2 

!I1 13l7 

Page 1 



WELL CONSTRUCTION LOG 

MCRD Paris Island ISite: Dry Cleaners Bid 193 

Billing Company: Envtronmental Drilling Inc. Project No.: 

2riller: Brian Cornell Date Started: 

lnlling Equipment: Mobile B-57 Date Completed: 

>rilling Method: HSA Depth to Water: 

Irilling Fluid: None Elevation: 

22567-l 45 

12/l 3196 

12’13196 

3ft bgl 

7.6 ft msl 

Well No.: 

Logged By: 

Coordinates: 

193-3-MW-S 
P. Linley 

N 187257.657 

E 20992aoo1 

Flush Grade Well Box 

Grout 

PVC Pipe 

Bentonite 

Seal 

Filter Pack 

/,.,,, MATERIALS 

Riser PiDe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (R) 4.7 

Backfill 

Type Grout Seal 

‘I I 1 Length (R) N/A 

Placement Tremie 

@aJ 

Type Bentonite Pellets 

2 Length (R) 1 

Placement Pour 

Filter Pack 

Type J2ono 

Length (ft) 5.5 

Placement Pour 

Amount Placed 150 Ibs 

Screen 

Type Schedule 40 PVC 

PVC Threaded 

Borehole Diameter (in.) --)-1 I+ 1 



LOCATION OF WELL 

ita*ce And Oirecrion from.Road lrttersecr~ons 

eer address & City of Well Locar:on 

erch Mao: (Sea example on back1 

ZuTTING SAMPLES u Y.,w No 

Yer (Please enclose) SlorlGauze 0 6 0 /* 0 

Installed from 2 

Effecrive size Zd/?i 0 
14. WELL GROUTED? pe , . 

. Near Cement 0 Sand Cemenr u Concrete IJ Other 0 
I 

- 
T SOURCE OF POSSIBLE CONTAMINATION:2/0F,.r-Ofr.ction 

ncJmte waler bearing zoner 

IF-i- 
~1 

1 

Mfr. name 

H.P. VOlfS pioe lengrh of drop 

1 ‘YPE: 0 Submersible 0 Jer (shallow1 0 Turbine 

i? 
.‘a 

R 

- ‘8 
N 

: ,. - _.‘. 
Teleohone NO: 

5. WELL DEPTH ~Comolerecrl 

3=r f:. 

Oare Starred. ,zj,3j9b 

6. cl Mucl Rotaw fJ 

Care Comvleted: /z/4+3/9& 
CY 

--- Jer:ec sorer-l - . n ou9 
q Caole rood i-J orner 

7. USE: 
0 Oomerrlc 0 Publlc SuoolY~Permir No. 

SOUTH CAROLINA DEPARTMENT OF HEALTH A‘ND ENVIRONMENTAL CONTROL 

Ground Water Rotectlon Dlvlslon 2600 Buli Streef Columbia, S.C. 29201 (603) 734.5331 Water We11 Record 

; Ser Berween 3 fr. and + 

i fr- and tt. USE SECOND SHEET 1 
Sieve Analysis 0 Yes (Please enclose1 0 

1 0. STATIC WATER LEVEL 

3 fr. below land surface afrer 24 hours 

1 1. PUMPING LEVEL Below Land Surface 

ft. after hrr. pumping G.P.M. 

Pumping Tesr: 0 Yes (Please enclose) 

Yield 

12. WATER QUALITY 

Chemical Analysis es0 No 

Please Enclose Lab Results. 

13. ARTIFICIAL FILTER (Gravel Pack1 



bhlg 

BOREHOLE LOG 

See Well Construction Logs for details 
I 

Description 

O-7.3A: SAND: (SF’), giy blk (N2) to bm gry (5YR4/1) to med 

It gry (N6) to med dk gty (N4), fine, unconsld, mod well sort, 

subang to subrd, v It gry (NB), wet at 3R, minor silt frac 10% 

5 

7.3-8ft: SILTY CLAY: (CL), med gry (N5), v fine, unconsld, 

mod well sort, subang to subrd, wet. 

8-loft: SILTY CLAY/SAND: (SM) ( It gry (N6), v fine, unconsld, 

10 mod sort. subang to subrd, wet. 

10-I 7.8ft: SAND: (SP) , pale yel bm (1 OYR612) to mod yet brn 

(1 OYR5/4) to pale bm (5YR5/2) to It gry (N7) to v It gry (N8) to 

It olive gry (5X/2) to dk yel org (1 OYRSiS) to It bm (5YR5/6) 

to white (N9) to med dk gry (N4) to dk gry (N3), fine, unconsld. 

15 mod well sort, subang to subrd, wet, silt frac 10%. 

10.6-10.7ft SILTY CLAY: It gty (N7) lense. 

20 

17.8-18ft: SILTY CLAY: (CL) :, dk gry (N3) note ogranic matter 

(peat) w/in sample, v fine, semiconsld, mod soti, wet. 

W 
5. 
EZ 
cc 

iS 

23 

S 

8s 

S 

S 

S 

S 

-2 
? 
:: 
cii 
\? a 

2f 

7: 

10t 

ICC 

IOC 

IOC 

ICC 

IOC 

- 

Comments 

I5 

1/4i4/5 

U/Oil 

/O/2/7 

114/23125 

014lSi5 

/3/2/2 

IIl3l? 

Page 1 



WELL CONSTRUCTION LOG 

c 
uICRD Parris island ISite. Drv Cleaners Bld 193 IWell Nn . 19Xtmnl An ..-. _- _..._ ._._.. - --_-. -.I - .--..-. - -.- .-- . _ -. . - . . I ‘Y-81, I y--u 

Irilling Company: Environmental Drilling inc. Project No.: 22567-l 45 Logged By: P. Linley 

Iriller: Brian Cornell Date Started: 1211iY96 Coordinates: N 187149.280 

Irilling Equipment: Mobile B-57 Date Completed: 12/l 2l96 E 2099253.080 

)rilling Method: I-ISA Depth to Water: 3ft bgl 

Irilling Fluid: None Elevation: 6.93 ft msl 

- 
Riser Pipe 

Flush Grade Well Box H Type Schedule 40 PVC 

Diameter (in.) 2 

Length (II) 10 

Grout 

Backfill . 
PVC Pipe Type Grout Seal 

1 6 Length (ft) 6 

Bentonite 
I. 

Placement Tremie 

Seal 

g2aJ 

Type Bentonite Pellets 

1 8 Length (R) 2 

Placement Pour 

Filter Pack 
Filter Pack Type 20130 

Length (ft) 7.5 

Placement Pour 

Amount Placed 150 Ibs 

PVC Screen/ ‘. 

Screen 

Type Schedule 40 PVC 

..‘. Length (ft) 5 

Diameter (in.) 2 

1 ft. Sump .-. 

Machine Slotted 

PVC Threaded - 

Cap 

Borehole Diameter (in.) --)II /4- r-----q ” 

MW4D.XLS 



SOUTHCAROLINADEPARTMENTOFHEALTHAND'ENVIRONMENTAL.CONTROL 

Ground Water Rotectlon Olvlrion 2600 Bull Street 

7. ..,,i\TION Of IWE LL 

Otstance And Oirecricn from Road Inrersecr~ons 

Street add’rcss & Clry of Well Locat:on 

Sketch Mao: (See examole on back) 

2. CUTTING SAMPLES 0 Yesm No 

Geoohysical Logs Yer (Please enclose) 

I I 

I I 

I I 

Columbia, S.C. 29201 Water Well Record 

Engmer 

Telephone NO: 

3. WELL OEPTH (Como~e:eal 

7. USE: 
0 Oomesrlc 

0 lrrigarion 0 Ai 

0 Terr Well 

3.CASlNG. Threaded 0 Welded I 

Oiam. -1m 

Ty,x &“C 

Ostee1 

OGalvanized ; ::::::i y>‘- ft. 

0 Orher 

i ‘~~~~~h~- 

I bs./f t. 

4 in. 10 aft. death 0 Yes 

in. to - ft. depth 

I. SCREEN: 

‘3ir c- Tyoe: oianL+ Jd 

Ser ..tw:::r:~~:; P44~;~~~~~Fl”“’ 

ft. ancl 

Sieve Analysis 0 Yes (Please enclose) 0 

0. STATIC WATER LEVEL 

3 fr. below land surface after 24 ho”& 

1. PUMPING LEVEL Below Land Surface 

fr. after hrs. pumping G.P.M. 

Pumoing Tesr: 0 Yes (Please enclose) 

Yield 

2. WATER QUALITY 

Chemical Analysis Bacterial Analysis 

Please Enclose Lab issuers. &Q. &hd 

OYes,@No 

3. ARTIFICIAL FILTER [CrawI Pack1 

Effective size 20 1‘3 c> uoiformiCY coefficient 

4. WELL GROUTEO’ 

Near Ccmcnr Concrete 0 Other 0 

Depth From f fr. co 6 it. 

5. NE&REST SOURCE OF POSSIBLE CONTAMINATION: 
8&- . Type Well disinfected 0 Yar Type 

upon completion 
%‘Jo Amount- 

6. PUMP: Dare InsraIled 

Mfr. name -model no.- 

H.P. volts length of drop pipe --ft. caoaciw -gem 

‘YPE: 0 Submersible 0 Jet (shallow). 0 Turbine 

0 Jet (deeo) 0 ReCiDrocarirlg 



bhlg 

, ,“,G” ,““,,I*. I “I,Ir) ,“,Ul,Y, VW, L.lVILY 

Project Number: 22567-145 
location: Bldg 193, Dry Cleaners 
Driller: Brian Cornell 
Equipment: Mobile B-57 
Drilling Method: Hollow Stem Auger 
Drilling Fluid: None 
Completion: Completed as Monitoring Well 

See Well Construction Logs for details 

,Y”I=II”K= I”“.. ,JJ-v-,v,Yv 

Elevation: 7.14 ft msl 
Date Staffed: 12/72/96 1 Date Completed: 72/7.2&x 
Total Depth (ft): 18.0 
Depth to Bedrock (fl): None 
Hole Diameter (in): 8 
Depth to Water (ft): 3.0 
Logged By: P. liniey Posthole to 4ft BGL 

2 E 
==* 
= a$ 0) 

z &$ 

t Description En E. s 0 Comments 
a EE Eib? 0 3 

8 ;s &z $? al 

0-7.2ft: SAND: (SP) , gry blk (N2) to med It gry (N6) to dk yel 

org (1 OYR6/6) to brn gty (5YR4/1) to It brn (SYR5/6), fine, mod 

weli sort, unconsld, subang to subrd, wet at 3ft, silt frac 15%. 

1 ss 50 2J5 

5 2 ss 70 2L?J3/6 

7.2-7.9ft: SILTY CLAY: (Cl), It giy (N7). v fine to fine, mod 3 ss 70 5/l/112 

sort, unconsld, subang to subrd, wet. 

IO 

I5 

!O 

7.9-17.2ft: SAND: (SP) , It gry (N7) to v It gry (N8) to white (N9) 

to med gry (N5) to gry org (lOYR7/4) to pale yel brn (lOYRW2) 

to med dk gry (N4) to dk gry (N3), fine, unconsld, mod well son, 

subang to subrd, silt frac 1 O-l 5%, wet to saturated 

17.2-l 8ft: CLAY: (CL), med dk gry (N4) to dk gry (N3), v fine 

semiconsld, mod well sort, v moist to wet. 

17.4ft: PEAT: (Pt), dusky yel brn (lOYR2/2) to brn blk (SYR2Il) 

4 ss 60 Sl7lll I1 5 

5 ss 75 S/817/6 

6 SS 100 l/2/2/3 

7 ss 100 1 IiD I2 

8 SS 100 l/3/4/6 

Page 1 



WELL CONSTRUCTION LOG 

KRD Parris Island ISite: Dry Cleaners Bid 193 

Irilling Company: Environmental Drilling Inc. Project No.: 

Iriller: Brian Cornell Date Started: 

Irilling Equipment: Mobile B-67 Date Completed: 

Irilling Method: HSA Depth to Water: 

Irilling Fluid: None Elevation: 

22567-l 45 

12/l 2’96 

12/l 2196 

3ft bgl 

6.98 R md 

Well No.: 

Logged By: 

Coordinates: 

193-4-MW-S 

P. Linley 

N 187150.9’1 o 

E 2099249.096 

Flush Grade Well Box 4 

Grout ’ 

PVC Pipe 

Bentonite 

Seal --) 

Filter Pack 4 : 1 t 

PVC Screen 

PVC Threaded 

Cap 

Bbrehole Diameter (in.) -4 I+- I 

MATERIALS 
Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (R) 4.7 

Backfill 

We Grout Seal 

Length (R) N/A 

Placement Tremie 

Seal 

We Bentonite Pellets 

Length (ft) 1 

Placement Pour 

Filter Pack 
Tvoe 20130 

II 

Length (ft) 5.5 

Placement Pour 

Amount Placed ,162.5 Ibs “> 

Screen 

Type Schedule 40 PVC 

Length (I?) 4 

Diameter (in.) 2 

Slot Size (in.) 0.01 

Slot Type Machine Slotted 



_ SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Protectton Dlvirlon 2600 Bull Street Columbia, S.C. 29201 Water Well =----A 

1. LOCATION OF WELL 

Sweet address & Citv of Well Locat:on 

Sketch Mao: (See examDIe on back) 

2. CUTTING SAMPLES 
clg 

Yes No 

Geophysical Logs f-l Yer (Please enclose) 

‘. 

. . 
: . 

Telephone No: 
5. WELL DEPTI-I (ComL7lerec:) 
‘h-rC 

f*S f r. 

6. 0 Mud RorarY 0 

Care Ccyvleted: / z/>z/*f~ 
-a--- 

Je?:eo Bored 0 ou9 

0 A4r Florary Q Driven Cable tool 0 Orher 

0 OomerKlc 0 Puo~rc Suvoly.Permtr No. 
-- 0 Ino”,trv 

0 lrrigarion OComm*rcml 

0 Tesr Well 
I - 

Height: H/Below 

Galvanized J 

in. ro - ft. eevfh I 

9. SCREEN: 

Tyve: 7-S-c 

Slot/Gauze 0 t 0 i 0 Lengrh 

Set Between .A fr. and + ft. NOfE:~YUUIPLE SCREEN! 

f7. and +f. USE SECOND SHEET 

Sieve Analysis (7Yes (Please enclose) 0 

IO. STATIC WATER LEVEL / 

3 ft. below land surface after 24 hours 

~ 1. PUMPING LEVEL Below Land Surface 

fr. afrer hrs. pumvin 

k 

G.P.M. 

Pumping Tesr: 0 Yes (Please enclose1 No 

Yield - 

2. WATER QUALITY . 

Chemical Analysis 
!8 

Yes0 No Eacrerial Analysis 

s??Jl&Qf!J-& 

OYerlfdNo 

Please Enclose Lab Resulrs. 

3. qRTlFlClAL FILTER (Gravel Pack1 Yes ONo . 
0 UFr, 

Inatalled’from 

Effective size z63b 

ft. to f-3 

uniformity coefficient 

4. WELL GROUTEO? OYeS 

Near Cement 0 Sand Cement a concrete 0 Other 0 

Devrh Frdm ft. to 

5. NE T SOURCE OF POSSIELE 

Type Well disinfected 0 Yes ‘TYVS 

upon completion 
@No -- Amount 

6. PUMP: Oare InsraIled 

Mfr. name model no.- 

H.P. volrs length of drov vive --f I. caveciry -9vn 

‘YPE. 0 Suomersible 0 Jet (shallow) 0 Turbine 

n Jet taeeol ll Recioracatino f-l Cmtrifu9aJ 



bhlg 

BOREHOLE LOG 

l- ) Project Name: Parris Island, SC, MCRC 
Project Number: 22567-145 
Location: B/do 793. 0-v Cleaners 

1 Borehoie No . 1~7~4-MW 

x 

Driller: Brian-Cornell 
Equipment: Mobile B-57 
Drilling Method: Hollow Stem Auger 
Drilling Nuid: None 
Completion: Completed as Monitoring Well r- 

I 
1 Elevation: 7.14 ft msl 
1 Date Started: 12/12/96 IDate Como , Wed: 12/72/96 
Total Depth (ft): 18.0 
Depth to Bedrock (it): None 
Hole Diameter (in): 8 
Depth to Water (ft): 3.0 

See Well Construction Logs for details I 

/Logged By: P. Linley F Josthole to 4ft 5GL 

0-7.X SAND’ (SP) , gIy blk (NZ) to med It gty (N6) to dk yel - 

org (10YRM) to bm gry (5YR4/1) to It bm (WR5/6), fine, mod 

well sort, unconsld, subang to subrd, wet at 3ft, silt frac 15%. 

5 

7%7.9ftf SILTY CLAY: (CL), It gry (N7), v fine to fine, mod 

1 

sort, unconsld, subang to subrd, wet. 

7.9-l 7.X SAND’ (SP) , It gfy (N7) to v It gry (N8) to white (N9) A 
10 to med gty (N.5) to gry org (1 OYR7/4) to pale yel bm (lOYR612) 

to med dk gry (N4) to dk gry (N3), fine. unconsld, mod Well sort, 

subang to subrd, silt frac 10-l 5%, wet to saturated 

15 

20 

17.2-l 8ft: CLAy: (CL) , med dk gry (N4) to dk g’ry (N3), v fine 

semiconsld, mod well sort. v moist to wet. 

17.4ft: PEAT: (Pt) , dusky yei bm (lOYRZ2) to brn blk (5YRZl) 

jS 

5.S 

5( 15 

7( Ql3l6 

j.S 7( 

jS 6( 

jS 

5s 

jS 

Ei 

7: 

lO( 

10( 

IO< 

- 

Co’mments 

111112 

T/l 1 I1 5 

I%‘/6 

‘2Ql3 

Q/l 12 

‘31416 
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WELL CONSTRUCTION LOG 

MCRD Parris Island ISite: ON Cleaners Bld 193 
I 

[Well No.: 193~5-MW-D 

I Irilling Company: Environmental Drilling Inc. Project No.: 22567-l 45 1 Logged By: P. Linley 

I Iriller: Brian Cornell Date Started: 12/l 3196 f Coordinates: N 187187.346 

l lrilling Equipment: Mobile B-57 Date Completed: 12/l 3196 E 2099376.763 

l lrilling Method: HSA Depth to Water: 4ft bgl 

[ lrilling Fluid: None Elevation: 8.26 R msl 

Flush Grade Well Box 

Grout 

PVC Pipe 

Bentonite 

Seal 

Filter Pack 

11 MATERIALS 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (fI) IO 

Backfill 

Type Grout Seal 

7 6 Length (ft) 6 

Placement Tremie 

Seal 

Type Bentonite Pellets 

7 I 8 Length (ft) 2 

Placement Pour 

7 9 

Filter Pack 

Type 2of30 

Length (R) 7.5 

Placement Pour - 

PVC Screen A 
/vi, 

Amount Placed 200 Ibs 

Screen 

i:,.. . Type Schedule 40 PVC 
: ‘: .:. Length (R) 5 
.’ 

Diameter (in.) 2 

Slot Size (in.) 0.01 

Slot Type Machine Slotted 

1 ft. Sump 

PVC Threaded 

Cap 

Borehole’Diameter (in.) 4 

MWSD.XLS 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Protec!lon Division 2600 Bull Street Columbia. S.C. 29201 
..: I” 

I.3 OF WELL: 

(803) 734.5331 WZI~I~ Well Record 

LOCATION OF WELL 

;rance And Oireccion from Road lr~rersecc~ons 

car address & City of Well Locat:on 

a;ch Mao: (See examPIe on back) 

CUTTING SAMPLES cl Yes No 

Geophysical LO9l 
cl 

Yer (Please enclose) No 

! / 

” --l---F 
I I 

nd,cate waler bearing zoner 

._ :;.. . 

Telephone,No. 
5. WELL OE?TH (Cornole:eal 

j. 0 Mud Aorarv 0 Jet:eo 

0 Air votary 0 Driven 0 Cable tool 

7. USE: 

0 Oomemc 0 Publrc Suooiy.Permtic No. 

Threaded 0 Welded ’ 

He~ghr: &&we/Below 

3. SCREEN: 

fr. and 

Sieve Analysis 0 Yes (Please enclose) 0 

0. STATIC WATER LEVEL 

3. fr below land surface after.24 hours 

1. PUMPING LEVEL Below Land Surface 

f1. afrer hrr. outyins-- G.P.M. 

Pumoing Tesr: 0 Yes (Please enclose) 0 

Yield 

2. WATER GUALITY 

Chemical Analysis 

Please Enclose Lab Resulrs. 

3. ARTIFICIAL FILTER (Gravel Pack) 

. Installed from ?Y 

Effective size 29 76 

a. WELL GROUTED? 

Near Cemenr 

uniformity coefficienr 

concrare 0 Other 0 

Oeorh From / ft. CO -(E. ff-. 

5. NEA SOURCE OF POSSIBLE CONTAMINATION: 

?% f-- 

3 50 PvrWhcCion Feet; 

‘Tvoe well disinfected 0 YeI TVP* 
vpon complelion Amount- 

j. PUMP: Dare insrailed 

Mfr. name -model no.-- 

H.P. Volt! length of droo pipe --ft. caoaciw -gum 

YPE: 0 Submersible Q Jet Ishallowl 0 Turbine 



bhlg 

BOREHOLE LOG 

?oject Name: Parr-is Island, SC, MCRD 
?oject Number: 22567- 145 
.ocation: Bldg 193, Dry Cleaners 
driller: Brian Cornell 
fquipment: Mobile B-57 
lrilling Method; Hollow Stem Auger 
>rilling Fluid: None 
;ompletion: Completed as Monitoiing Well 

See Well Construction Logs for details 

1 Borehole No.: 193~5-MW 
Elevation: 8.64 ft msl 
Date. Started: 1?/13/96 1 Date Completed: 12/13/96 
Total Depth (I?): 18.0 
Depth to Bedrock (ft): None 
Hole Diameter (in): 8 
Depth to Water (ft): 4.0 
Logged By: P, Linley Posthole to 4ft BGL 

3 
a 
r Description 
z. - 
Ls 

O-i 2ft: SAND’ (SF’), pale brn (5YR5/2) to gry blk (N2) to I! bm 

gry (5Yi&o v It gry (NS) to It gry (N7) to med It gry (N6), 

fine, unconsld, mod well sort, subang to subrd, wet at 3ft, 

silt frac 1515%. 

0 

12ft: CLAYEY SILT: (ML), dk gry (N3), v fine, unconsld, mod 

sort, subang to subrd, wet. 

12-l 7.8ft: SAND: (SP) , It brn gry (SYR6/1) to v It gry (N6), fine 
5 unconsld, mod sort, subang to subrd, wet. silt and clay frac 

increasing w/depth, 13.5-l 4R dk gry (N3). 

17.6-l aft: PEAT: (Pt) , dusky brn (5YR212) 

$ E 
> 

a% u 
s 

-En s 0 
EE Eazs 3 

Comments 

$2 $jz s m 

1 ss 60 z114i.5 

2 ss 80 5lSRl9 

3 ss 95 a/a/4/3 

4 ss loo ll2llll 

5 ss 100 2Ql4i4 

6 SS 100 2t2r2l2 

7 ss 100 2Qm4 

* 

Page 1 



WELL CONSTRUCTION LOG 

vlCRD Parris Island ISite: Dry Cleaners Bld 193 Well No.: 193~s-MW-S 
killing Company: Environmental Drilling Inc. Project No.: 22567-146 Logged By: P. Liniey 

killer: Brian Cornell Date Started: 12fl3196 Coordinates: N 1 a71 92.220 

killing Equipment: Mobile 6-57 Date Completed: 12/13/96 E 2099377.309 

Irilling Method: HSA Depth to Water: 4ft bgl 

killing Fluid: None Elevation: a.6 ft msi 

I 

Flush Grade Well Box 

Riser Pipe 

Type Schedule 46 PVC 

Diameter (in.) 2 

Backfill 

Type Grout Seal 

Bentonite Pellets 

Length (R) 1 

Placement Pour 

Pack Filter 

Length (ft) 5.5 

Screen 

PVC Threaded 

Borehole Diameter (in.) --)cr I+- r-7 * 

XlWSS.XLS 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTRCjL 

Ground Water Protection Dlvlrlon 2600 Bull Street Columbia, S.C. 29201 Water Well Record 

I OCATION OF WELL 

~efance And Direction flOm Road Intersections 

veer address & Citv of Well Lo.cat:on 

ketch Mao: (See examOle 0” back1 

CUTTING SAMPLES 0 Ye&No 

Geoohvsical Logs n Yer (Please enclose) m No 

I I 
‘. I I 

I I 

lndcate waler bearing zones 
I I 
I 

cure a 2nd slicer ,t needea) 

.. 
Telephone Na 

5. WELL OEPTW (Comolereul 

* 1:. Gate Comvierea: /2jf3/~‘ 
6. 0 

------ 
Mua Rorarv 0 .ler:ea 0 oug 

0 Air Rotary 0 Oriven 0 Cabie COOI 0 Other 

7. USE: 

0 Oomesttc 0 PUOIIC Suoolv~Perl;r~r No. a l”O”lW” 

I Height: ~/Below 

Set Serween,.., tr. and ft. NOTE:-MULTIPLE SCREEN: 3 

ft. and 
fte USE SECOND SHEET 

Sieve Analvris OYes (Please enclose) 0 

0. STATIC WATER LEVEL 

3 tr. below land surface after 24 hours 

1. PUMPING LEVEL Below LandSurface 

ft. after hrr. pumping G.P.M. 

Punioing Tesr: I-J Yes (Please enclose) 

Y iela 

2. WATER QUALITY 

Chemical Analysis Bacterial A?alysis OYe.j$o 

Please Enclose Lab Results. 

3. ARTIFICIAL FILTER (Gravel Pack) 

Installed from ft. to 

uniformity coefficient 

4. WELL GROUTEO? OYes 

Near Cemenr a Sand Cement 0 concrete 0 Other c] 

Depth From ft. TO 

5. NEAREST SOURCE OF POSSIBLE CONTAMINATION: 

Tvpe Well disinfected 

-- 

6, PUMP: Date Installed 

Mfr. name -model no.- 

H.P. volts length of drop oioe --ft. caoacitv -go” 

‘YPE: a Submersible a Jet (shallow) 0 Turbine 

0 Jet (de 



bhlg 

BOREHOLE LOG 

zroject Name: Parris island, SC, MCRD 
groject Number: 22567- 145 
location: Bldg 193, Dry Cleaners 
Iriller: Brian Cornell 

1 Borehole No.: 193~5-MW - 
Elevation: 8.64 ff msl 

1 Date Stat-ted: ,12/73/96 1 Date Comok 
1 Total Depth (ft): 

, - - ..,.zFlU13/96 
18.0 

Equipment: Mobile B-57 1 Depth to. Bedrock (2): None 
Xlling Method: Hollow Stem Auger 1 Hole Diameter (in): 8 
X-illina Fluid: None 
Zompletion: Completed as Monitoring Well 

See Well Construction Logs for details 

1 Depth to Water (R): 4.0 
1 Logged By: P. Linley i 

10 

15 

20 

25 

i0 

O-l 2ft: SAND: (.SPJ , pale brn (5YRSrr) to gry blk (N2) to It bm 

gry (SYRUl) to v it gry (N8) to It gry (N7) to med It gry (N6), 

fine, uncorisld, mod well sort, subang to subrd, wet at 3ft, 

-I 
12ft: CLAYEY SILT: (MLJ , dk gry (N3), v fine, unconsld, mod 

sort, subang to subrd, wet. 

12-l 7.8ft: SAND: (SP) , It bm gry (SYR611) to v It ge (N8), fine 

unconsld, mod sort, subang to subrd. wet, silt and clay frac 

increasing w/depth. 13.514’ft dk gry (N3). 

17.8-l Bft: PEAT: (Pf) , dusky bm (5YR2/2) 

E 
z 
0 
3 
0 
m - 

6 Yll4iS 

8 ii.Wl9 

9 

10 

10 

10 

10 

il8/4/3 

/2llll 

112w4 

m2l2 

mz4 

- 

Dosthole to 4fi BGL 

Comments 

Page 1 



WELL CONSTRUCTION LOG 

ACRD Parris Island /Site: Dry Cleaners Bld 193 /Well No.: 193-6-MW-D 
killing Company: Environmental Drilling Inc. Project No.: 22667-l 46 Logged By: P. Linley 

killer: Brian. Cornell Date Started: 12f16196 Coordinates: N 187277.268 

killing Equipment: Mobile 6-57 Date Completed: 12116196 E 2099296.248 

killing Method: HSA Depth to Water: 3ft bgl 

killing Fluid: None Elevation: 7.52 Ft msl 

Flush Grade Well Box 

MATERIALS 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (ft) 10 

Backfill 

We Grout Seal 

Length (R) 6 

Placement Tremie 

Seal 

Type Bentonite Pellets 

Length (ft) 2 

Placement Pour 

Pack Filter 

We 2ot30 

Length (ff) 7.5 

Placement Pour 

Amount Placed 125 Ibs 

PVC Screen / 

Screen 

Type Schedule 40 PVC 

Length (ft) 5 

Diameter (in.) 2 

Slot Size (in.) 0.01 

Slot Type Machine Slotted 

1 ft. Sump 

PVC Threaded 

Borehole Diameter (in.) --)cl I+ .I--?/ ‘* 

MWGD.XLS 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIROpdMENTAL CONTROL 
Ground Water Protection Olvlslon 2600 Bull Sweet ColUmbla, S.C. 29201 (803) 734-5331 Water Well Record 

rfance And Oirection from Road lntersecrions 

‘eat address 81 Cirv of Well Locat:on 

etch Mao: (See Ex?mPle On back1 

, 
CUTTING SAMPLES Yt 

o&Ii 
No 

Geoohvsical Logs n Yes (Please enclose) LFf NO 

I I 

Address 

Talephone No: 

5. WELL DEPTH (Co0wle:ectl 

/r r f c. 

6. 0 - Mucl ROCarV 0 Jet:eo 

0 A,r Rotarv 0 Orbven 

7. USE: 

0 Oomerric c] Publtc Suoplv.Perm~t No. -- 0 Int-lu**w 

0 Irrigation 

0 , Terr Well 

a.cwNo. Threaded 0 Wetaea j 

Diem. 7-14 I Heught: -Below 

lx ’ Tvoe PVC C]Galvanired ) 

Weight Ibs./ft. 

Drive Shoe? f-J Yes No 

in. to fr. deOth I 

Diam 

ft. and 

Sieve Analysis 0 Yes (Please enclose) 

0. STATIC WATER LEVEL 

below lend surface after 24 hours 

1. PUMPING LEVEL Below Land Surface 

ft. afrer hrs. G.P.M. 

Pumoing Test: IJ Yes (Please enclose) 

Yield 

2. WATER QUALITY 

Chemical Analvrir 

Please Enclose Lab Resulrs. 

InsraIled f ram 

Effect&e size 24) 

4. iVELL GROUTEO? 

Near Cemenr Concrare 0 Other 0 

Depth From I ft. to .(, ‘T. 

6. PUMP: Dare lnsralied 

Mfr. name -model no.-. I 

H.P. VOllS lengrh of drop PiOe __ I I. caoacitv -wm 

‘YPE: 0 Submersible 0 Jet (shallow1 0 Turbine 



bhlg 

BOREHOLE LOG 

E , ‘roiect Name: Paris Island. SC. MCRD 
Prni~rt NI~rnher* 77.567-IA.5 I ‘V,““. ,.I.,,-“.. a---r . a- 
Location: Bldg 193, Dry Cleaners 
Driller: Brian Cornell 
Equipment: Mobile B-57 

1 Borehole No.: 193~6-MW 1 
7 7fi fi rn4 -.---_.-... , . - 9. *.,w, 

Date Started: 724 6/96 1 Date Completed: 1.20 6/96 
Total Depth (ft): 15.5 
Depth to Bedrock (if): None 

Drilling Method: Hollow Stem Auger Hole Diameter (in): 8 
Drilling Fluid: None Depth to Water (I?): 3.0 
Completion: Completed as Monitoring Well Logged By: P. Lihley I 

See Well Construction Logs for details 

Dkwiption 

0-4.2ft SAND: (SP) , Fill/slag/cinders; dusky yel brn (lOYRZ2) 

to pale yel bm (lOYR612) to olive gry (=4/l), fine, unconsld, 

mod well sort, subang to subrd, wet at 3R. 

4.2~St: CLAYEY SAND: (SC], med gry (NS), v fine to fine, mod 
-’ - 
I sort, unconsld, subang to subrd, saturated, silt frac 15%. 

5-l 5.M: SAND: (SP) , grn gry (SG6/1) to dk yel brn (lOYR616) 

to med It gry (N6), to It gry (N7), tine, unconsld, mod sort, sub- 

ang to subrd, saturated, silt frac 1 O-15%; 6R It olive gfy (5Y5/2) 

12ft $tings soupy; 15ft It olive.gry (5X6/1) to med gry (NS). 

IO 

7 
4 
, 

, 
, 

; 

2 

l( 

f 

i - 

Dosthole lft BGL 

Comments 

split spoon from l -7R 

lnalytictil sample (1-3ft bgl) 

i/A 

itaiai6 
nalytical sample (57R bgl) 

Page 1 



WELL CONSTRUCTION LOG 

MCRD Parris Island (Site: Dry Cleaners Bid 193 1 Well No.: 193-6-MW-.S 
I: Project No.: 22667-l 45 Logged By: P. Linley 

c Date Started: 12ff 6196 Coordinates: N 187273.011 

c Date Completed: 12l16t96 E 2099295.o% 

c Depth to Water: 3R bgl 

t Elevation: 7.61 R rnsl 

Irilling Company: Environmental Drilling Inc. 

killer: Brian Cornell 

killing Equipment: Mobile B-57 

lrilling Method: HSA 

)nlling Fluid: None 

Flush Grade Well Box 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (ft) 5 

Backfill 

TYPO Grout Seal 

Length (ft) N/A 

Placement Tremie 

* 

Type Bentonite Pellets 

Length (I?) 1 

Placement Pour 

Pack Filter 

Type 2of30 

Length (R) 5.5 

Placement Pour 

Amount Placed 150 Ibs 

Screen 

PVC Threaded 

Borehole Diameter (in.) --): I+ 1 

MWGSXLS 



: 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground Water Protection Dlvirion 2600Eull She! Cohmbla. S.C. 29201 water Well Record 

.: _ 

Telephone No: 
5. WELL OEPiil lCornoie:ec:) 

-- 

CUTTING SAMPLES 
cl 

Yes No 

Geophysical Logs l-l Ye5 (Please enclose) 

‘. 

f -J ff. 

j. 0 ~“ti ROC~~V 0 Jetted 

0 Atr Rotary 0 Dftven 

). USE: 

0 Domestic ,a Pubic Suoply.Permit No. 0 lndurrry 
- 
/J 1rrigarion 

cl Test Well 

LCASING. Threadea 0 Wetdee f 

’ ’ Oiarn. 7*-/d I Height: m/Below 
I 

Type a PVC aGalvanized 1 Surface. 

0 Steel 0 Other 
I 

j ‘~~“::h~~~~~ .?i in. fo Aft. death 

in. to - ft. deP?h 

Dia -).N 

Slot/Gauze 0 - ct); 0 LenZh 

Set Berween 3 ft. and F 

‘1 

fr. NOTE:.YUlTlPLE SCREEN 

fr. and fi. USE SECOND SHEET 

Sieve Analysis C]Yer (Please enclose) 

I. STATICWATER LEVEL 

ft. below land surface’after 24 hours 

I. PUMPING LEVEL Below LandSurface 

ft. after hrs. cur170 ing G.P.M. 

Pumbing Test: 0 Yes (Please enclose) 

Y ielcl - 

!_ WATER QUALITY 

,Chemical Analysis -Bacterial Analysis OYes&Jo 

Please Enclose Lab 

I. ARTIFICIAL FILTER (Gravel Pack 
/) 

Installed from 

Effective size 2073 (3 

. . WELL GROUTEO’ OYes 
AN0 

Near Cement 0 Sand Cement 0 concrete 0 Other 0 

Oeprh From ft. f0 fl. ! * 

SOURCE OF POSSIBLE CONTAMINATION: 

. PUMP: Date Installed 

Amount 

Mfr. name -model no.-. 

H.P. volts length of drop pipe --ft. CaPaCitV -gDn 

‘PE: ~JSubmersible 0 Jet (shallowl 0 Turbine 

0 Jet (deep) IJ Rrciorocaring 



bhlg 

BOREHOLE LOG 

Project Name: Park Island, SC, rMCRD 
Project Number 22567-145 
Location: Bldg 193, Dry Cleaners 
Driller: Brian Cornell 
Equipment: Mobile B-57 
Drilling Method: HoNow Stem Auger 
Drilling Fluid: None 
Completion: Completed as Monitoring Well 

(Borehole No.: 793~6-MW 
Elevation: 7.76 ft msl 
Date Starled: 12/l 619 6 1 Date Completed: 7 2/16/g 
Total Depth (ft): 15.5 
Depth to Bedrock (I?}: None 
Hole Diameter (in): 8 
Depth to Water (ff): 3.0 
Logged By: P. Lihley 1 Dosthole Ift BGL 

See Well Construction Logs for details 

Description 

0-4.2R $AJJ& (SP) , FiiUslag/cinders; dusky yel bm (1 OYR2/2) 

to pale yel bm (lOYR6LZ) to olive gry (6Y4/1), fine, unconsld. 

mod well sort, subang to subrd, wet at 3ft. 

4.2-9: CLAYEY SAND: (SC], med gry (N5), v fine to fine, mod 

5 sort, unconsid, subang to subrd, saturated, silt frac 15%. 

5-l S.?R: SAND: (SP) , grn gry (SG6/1) to dk yel bm (1 OYRS/S) 

to med It gry (N6), to It gty (N7), fine, unconsld, mod sort, sub- 

ang to subrd, saturated, silt frac 10-151; 8ft It olive gry (6Y6/2) 

12ft +tings soupy: 1% It olive gry (SY6/1) to med gry (NS). 

10 

Comments 

jplit spoon from l -7R 

analytical sample (1 -JR bgl) 

J/A 

/8/8/6 

nalyticai sample (57R bgl) 

1 

6 $ 

Page 1 



WELL CONSTRUCTION LOG 

WCRD Parris Island ISite: Dry Cleaners Bld 193 

Irilling Company: Environmental Drilling Inc. Project No.: 

killer: Brian Cornell Date Started: 

killing Equipment: Mobile 6-57 Date Completed: 

Irilling Method: HSA Depth to Water: 

lrilling Fluid: None Elevation: 

Well No.: 193-7-MW-D 
22567-145 Logged By: P. Linley 

lZ16/96 Coordinates: N 187328.810 

12116196 E 2099293.569 

3R bgl 

7.72 ft msl 

Flush Grade Well Box 

I,,.,,1 MATERIALS 

Riser Pipe 

Type Schedule 46 PVC 

Diameter (in.) 2 

Length (R) 10 

Backfill 

Type Grout Seal 

7 6 Length (R) 6 

Placement Tremie 

geaJ 

Type Bentonite Pellets 

8 Length (R) 2 

I Placement Pour 

7 I 9 

Filter Pack 

Type 20130 

Length (R) 7.5 

Placement‘ Pour 

Amount Placed 150 Ibs 

Screen 

Type Schedule 40 PVC 

1 ft. Sump 

Length (R) 5 

Diameter (in.) 2 

Slot Size (in.) 0.01 

Slot Type Machine Slotted 

PVC Threaded 

Cap 

Borehole Diameter (in.) -4 

MW7D XLS 



LOCATION OF WELL 

stance And Oirecrmn from,Roae lrrrersecr,ons 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVlRONFjlENTAl CONTROL 
Ground Waler Protection Dlvlrlon 2600 Bull Street Columbia, S.C. 29201 (803) 734-5331 Water Well Record 

reet address & Ciw of Well Location 

.etch Mao: (See example on aackl 

CUTTING SAMPLES NO 

Geoohbsical Logs Yes (Please enctosel 

Care Comoletea: 

5., 0 Mud ROtdrY 0 
-I---_ 

Jer:ec 

Q Air ~orary 
0 ou9 

0 Ortvcn 0 Other 

7. USE: 

- .T in. t0 aft. deDrh i r:I”.“ihoe? 0 Yes 0 NO 
in. to - ft. eeoth 

Length 5’ 
Ser Between ft. NOTE:.LlULTlPLE SCREEN! 

fr. and +t USE SECOND SHEET 

Sieve Analysis 0 Yes fPleas+ encloset 

0. STATIC WATER LEVEL 

f r. below lane surface after 24 hours 

1. PUMPING LEVEL Below Land Surface 

ft. after -G.P.M 

Pumping Terr: 0 Yes (Pleare’enclose) 

Y ieie 

2. WATER QUALITY 

Chemical An%lYrir 

4. WELL GROUTED? 

Concrete 0 Other 0 

URj OF PO$SIBLE CONTAMINATION: 
TvPe Well disinfected 0 Yes TVP~ 

Amount 

5. PUMP: Dare Installed not insraIled 

Mfr. name .modcl no:-- \ 

l-f.P. Yolrs length of drop pine --ft. capaciw -9Pn 

YPE: 0 Submersible 0 Jer Ishallow) 0 Turbine 

0 Jet (de.201 0 Reciorocating 



bhlg ’ 

, 
BOREHOLE LOG 

Project Name: Partis Island, SC, MCRD 
Project Number: 22567-145 
Location: Bldg 193, Dry Cleaners 
Driller: Brian Cornell 
Equipment.’ Mobile B-57 
Drilling Method: Hollow Stem Auger 
Drilling Fluid: None 
Complefion: Completed as Monitoring Well 

See Well Construction Logs for d#etaiis 

[Borehole No.: 193-7-Mw 
Elevation: 7.95 ft msl 
Date Started: 12/JI 6196 1 Date Comp/efed:72/7 6196 
Total Depth (ft): 19.0 
Depth to Bedrock (8): None 
Hole Diameter (in): 8 
Depth to Water (I?): 3.0 
Logged By: P. Linley Posfhole to Ift BGL 

2 E 

g a& 
it 2 

a, Comments c D&xription =a = H 0 
E EE 3. 

is Gz 
EELY 0 
G$gz m 

0-8.8ft: SAND’ (SP) , gry bm (5YR3/2) to dusky brn(WRZ2) 1 ss 75 - N/A analytical sample 

to It olive brn (5Y5/6) to It gry (N7) to bm blk (6YR2/1) to dk yel 

org (1 OYR616) to pale yel org (1 OYR8/6), fine. unconsld, mod 2 ss 60 2/42/z 

well sort, subang to subrd, wet at 3R, silt frac to 15%. 

5. 3 ss 70 6/7/817 analytical sample 

4 ss 80 7i2m 

8.8-9ft: SlLTY CLAY: (CL), med It gry (N6) v fine, unconsld, 5 ss 100 10120/20120 

IO mod sort, subang to subrd, wet. 

9-18Sft: SAND: (SP) , brn gry (5YR4/1) to dk yel org (1 OYR6/6) 6 SS 100 1 OMl3I4 

to v it gry (N8) to pale yel org (1 OYR8/6) to gry org (1 OYR7W 

to pink gty (5YR8Il) to med gry (NS) to white (N9) to med It 7 ss 100 2m/2 

gry (N6), fine, mod well sort, unconsld, subang to subrd,’ wet 

15 to saturated, silt frac 1 O-l 5%. 8 SS 100 2m3l4 

9 ss 100 .X/I/~ analytical sample (TOC) 

18.519ft: CLAYEY SAND: (SC), med gry (N5) wet, organic 

layer at 18.8ft brn blk (5YRZl) to dusky brn (5YRZ2), moist. 

20 

4 

25 

, 

10 

Page 1 



WELL CONSTRUCTION LOG 

KRD Parris Island bite: Drv Cleaners Bid 193 1 Well No.: 19%7-MW-s 

i Irilling Company: Environmental Drilling Inc. 

Iriller: Brian Cornell 

Irilling Equipment: Mobile S-57 

lrilling Method: HSA 

Irilling Fluid: None 

Project No.: 

Date Started: 

Date Complet&: 

Depth to Water: 

Elevation: 

22567-l 45 

12/l 6196 

12/l 6196 

3ft bgl 

7.68 ft msi 

Logged By: 

Coordinates: 

P. Linley 

N 187326.652 

E 2099295.77s 

. 

Flush Grade Well Box 

Grout 

PVC Pipe 

Bentonite 

Seal 

Filter Pack 

Riser Pipe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (6) 5 

Backfill 

Type Grout Seal 

Length (ft) N/A 

Placement Tremie 

geaJ 

Type Bentonite Pellets 

Length (R) 1 

Placement Pour 

Pack Filter 

Type 20130 

Length (i?) 5.5 

Placement Pour 

Amount Placed 150 Ibs 

Screen 
Schedule 40 PVC 

Length (ft) 4 

PVC Threaded 

Borehole Diameter (in.) 4 I+ 1 

MWiS.XLS 



SOUTH CAROLINA DEPARTMENT OF HEALTH.AND ENVIRONMENTAL CONTROL 

Ground Water Rotectlon Dlvl~lon 2600 Bull Street Columbia. S.C. 29201 Water Well Record 

1. LOCATION OF WELL 

Distance And Owecrion from Roacl lnrerrect~ons 

Srreer address & City of Well Location 

Sketch Mao: (See examOle on back1 

2. CUTTING SAMPLES 

Geophysical Logs 

A 
No 

(Please enclose) 

-t- 

i i 

Address 

,:: .‘,_ 
Telephone No. 

5. ‘WELL OEPTH ~Cornolecec:l 
7 .- 

.- fr. 
- 6. 0 Mud ROlerY 0 Jet:eb 

0 Air votary 0 Ortven 0 Cable cool 0 Other 

0 Oomesric 0 Inn”*fr” 

0 lrrigarion f-JComm*rc,a 18 

0 Terr Well ix .k /f 
t 

&CASING. Threaaed 0 Welded l 

in. to - ft. depth 

3. SCREEN: __ 

Tyoe: ‘/‘tic Oiam 

SlorlGauze 0 l U / G Lengrh 

Set Berween 3 tc. and _ ft. NOfE:WJLTIPLE SCREENS I 

ft. and fr. USE SECOND SHEET 

Sieve Anaivris 0 Yes (Please enclose) 

0. STATIC WATER LEVEL 
3 

3 ft. berow land surface afrer 24 hours 

1. PUMPING LEVEL Below Land Surface 

ft. after hrs. pumping G.P.M. 

Pumping Test: 0 Yes (Please enclose) No 

Yield 

2. WATER QUALITY , . 

Chemical Analysis 

Installed from 

Effective size uniformity coefficienf 

Near Cement 0 Concrete 0 Other 0 

-model no.-, 

VOltI length of drop pipe --ft. cepeciw -gPm 

YPE: 0 Submersible 0 Jet (shallow). 

oned .’ 
;.. - . . ..’ 

-0 



bhlg 

, 
BOREHOLE LOG 

1 
. 

Project Name: Paris Island, SC, MCRD / Borehole No.: ?93-7-MW 
Project Number: 22567-145 Elevation: 7.95 ff msl 
Location: 5ldg 193, Dry Cleaners Date Started: 12/16/96 ) Date Comp/eted:12/16/g& 
Driller: Brian Cornell Total Depth (ft): 19.0 
Equipment: Mobile 5-57 Depth to Bedrock (i;). None 
Drilling Method: Hollow Stem Auger Hole Diameter (in): 8 
Drilling Fluid: None Depth to Water (fl): 3.0 
Completion: Completed as Monitoring Well Logged By: P. Lin/ey T Posthole to Ift 5GL 

See Well Construction Logs for details I 

;r. 
V 
LI Description 0 i 

Ef 
z 
cs - 

EI 
cii 

JO-8.M: SAND: (SP) , gry brn (SXRX?) to dusky brn (5YR2/2) 

to It olive bm (SY5/6) to It gry (N7) to bm blk (SYR2/1) to dk yel 

org (1 OYRW) to pale yel org (1 OYR8/6), fine, unconsid, mod 

well sort, subang to subrd, wet at 3, silt frac to 15%. 

8.8-9R: SILTY CLAY: (CL), med It gry (N6) v fine, unconsld, 

IO mod sort, subang to subrd, wet. 

9-18.W SAND: (SP), brn gry (SYR4/1) to dk yel org (lOYR616) 

to v It gry (N8) to pale yel org (1 OYR8/6) to gry org (lOYR7/4) 

to pink gry (5YR8/1) to med gry (N5) to white (N9) to med It 

gry (N6), fine, mod well sort, unconsld, subang to subrd. wet 

15 to saturated, silt frac 10-l 5%. 
’ 

18.5-l 9ft: CLAYEY SAND: (SC), med gry (NS) wet, organic 

layer at 18.8ft brn blk (5YRZl) to dusky brn (SYR2/2), moist. 

jS 

$53 

jS 

;s 

E 3 
u” 
? 
z 7 

Cbmments 

VIA analytical sample 

zw2-2 

j/7/817 analytical sample 

‘/2/2/l 

~ 0/20/20/20 

0/3/3/4 

Y2l112 

Em4 

!/2/l/4 analytical sample (TOC) 

Page 1 



WELL CONSTRUCTION LOG 

LlCRD Parris Island /Site: Dry Cleaners Bid 193 /Well No.: 193-MW-8D 
Irilling Company: Environmental Crilling Inc. Project No,: 

killer: Brian Cornell Date Started: 

Irilling Equipment: Mobile B-57 Date Completed: 

Irilling Method: I-ISA Depth to Water: 

Inlling Fluld: None Elevation: 

22567-l 45 1 Logged By: P. Linley 

12/l 6196 Coordinates: N 187391.271 

12/16/56 E 2099319.322 

3ft bgl 

7.53 ft msl 

Flush Grade Well Box 

PVC Screen y 

MATERIALS 
Riser PiDe 

Type Schedule 40 PVC 

Diameter (in.) 2 

Length (ft) .lO 

Backfill 

Type Grout Seal 

1 I 6 Length (lt) 6 

Placement Tremie 

Seal’ 

Type Bentonite Pellets 

1 I 8 Length (ft) 2 

Placement Pour 

1 I 9 

Filter Pack 

We 20130 

Length (ft) 7.5 

Placement Pour 

Amount Placed 137.5 Ibs 

Screen 

We Schedule 40 PVC 

Length (ft) 5 

1 ft. .Sump 

Machine Slotted 

PVC Threaded 

Cap 

Borehole Diameter (in.) 4 I-- r--y. 

MW8D.XLS 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Rotectlon Dlvlslot~ 2600 Bull Street Columbia, SC. 29201 Water Well Record 

1. LOCATION OF WELL 

Otstance And Oirection from Road lntersact,ons 

Street address & City of Well Locat:on 

Sketch Mao: (See examole on back) 

1 

2. CUTTING SAMPLES 
&tg 

Yes NO 

Geophysical Logs l-l Yes (Please enclose) No 

.I / 

! 

.Y 

Telephone No. .,‘., 

5. WELL OE=TH lCono~ete<r) 
,a- c 

8”. to - ft. depth I 

3. SCREEN: 

f?. and 

Sieve Analysis 0 Yes (Please enclose1 

0. STATIC WATER LEVEL 1 

ft. below land surface after 24 hours 

1. PUMPING LEVEL Below land Surface 

ft. after hrs. Pumpin 

b 

Pumoing Test: 0 Yes (Please enclose) NO 

Yield 

2. WATER QUALITY 

Chemical Analysis 

G.P.M. 

Effective sire 

4. WELL GROUTED? 

Neat Cement Concrete 0 Other 0 

OeDth From ( ft. to 69 ft. 

5. EST QURCE OF POSSIELE 
Type Well disinlected 0 Yes Tvm 

upon co~plelion 
/&-Jo T Amount 

j. PUMP: Date installed not installed 

Mfr. name -model no.- 

H.P. volts length of droo Pioe - ft. CaPacitY -gDm 

YPE: 0 Submersible 0 Jet (shallow) 0 Turbine 

f:. 
6. Jet:eo 

0 Anr Rotary 0 Or1ven 

7. USE: 

I 
0 Jet laeeo) 



bhig 

BOREHOLE LOG 

?oiect Name: Paris Island. SC. MCRD 
?oiect Number: 22567-l& ’ 
location: Bldg 193, Dry Cleaners 
Iriller: Brian Cornell 
iquipment: Mobile B-57 
3rillina Method: Hollow Stem Auaer 
Jrilling Fluid: None 
Completion: Completed as Monitoring Well 

See Well Construction Logs for details 

Description 

0-1%X: SAND: (SP), dusky yel brn (tOYR2/2) to blk (Nl) to 

- bm gry (SYR4/1) to dk yel org (lOYR66) to mod yel brn (1 OYR 

S/4) to pink gry (5YRWl) to med dk gry (N4) to yel gry (S’G’/2) 

fine, unconsld, mod sort, subang to subrd, upper t.5R gvl frac 

25% to 2.5” dia., l-3ft poorly sorted - fine to coarse grained 

(slag/cinders layer), 3R wet to saturated, 15ft silt & clay frac 

increasing w/depth to 1 O-l 5% each. 

0 

5 

io 

5 

0 

1 
T 

1 

Depth to Bedrock (ft): Nohe 
Yale Diameter (in): 8 
Death to Water /ftl: 3.0 
Logged By: b.’ tin/e; V Posthoie to’ Ift BGL 

al 
5. 
E 

& 

SS 

23 

33 

- 
E 
0’ 
0 
2 
0 m 

Comments 

Split spoon from 1-7ft 

WA analytical sample 

d/A 

!/5ffff analytical sample 

Page 1 



WELL CONSTRUCTION LOG 

UCRD Parris Island ISite: Dry Cleaners Bid 193 1 Well No.: 193-8-MW-s 
killing Company: Environmental Drilling Inc. Project No.: 

Iriller: Brian Cornell Date Started: 

killing Equipment: Mobile B-57 Date Completed: 

Inlling Method: HSA Depth to Water: 

killing Fluid: None Elevation: 

22567-l 45 

1216196 

12.16196 

3ft bgl 

7.60 ft msf 

Logged By: 

Coordinates: 

P. Linley 

N 187387.149 

E 209931 a.846 

Flush Grade Well Box 

MATERIALS 

Riser Piue 

We Schedule 40 PVC 

Diameter (in.) 2 

Length (ft) 5 

Backfill 

Type Grout Seal 

Length (ft) N/A 

Placement Tremie 

w 

Type Bentonite Pellets 

Length (R) 1 

Placement Pour 

Filter Pack 

Type 20130 

Length (I?) 5.5 

Placement Pour 

Amount Placed 150 Ibs 

Screen 

Type Schedule 4fJ PVC 

Length (ff) 4 

PVC Threaded 

Eiorehole Diameter (in.) --)-I I+ I 



. SOUTH CAROLINA DEYARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Water Rotectlon Dlvlsion 2600 Bull Street Columbia, S.C. 29201 

J.h?R OF WELL 

(803) 734.5331 Water Well Ret ord 

LOCATION Of WELL 

)tstance And Direcr#on from Road Inrersections 

.treet address & City of Well Location 

iketch Map: (See Bxa~Ple on sack) 

I 

2. CUTTING SAMPLES q Yes No 
Geoohysical Logs l-l Yes (Please enclose) 

t 

I I 

Tlnd,care water bearing zones 

Enarneer 
Address 

. :. ,: . 

Telephone No: .’ 

6. WELL DEPTH [Comole:eol 
- 

J 

1 

1 

- 1 

1 

1 

1 

1 

1 

:J 

‘a 

‘F 
. ‘E 

‘c 

s 

ft. 

6. 0 Mua Rotarv 0 Jer:eo 

0 Air Rotary 0 Oriven 0 Other 

7. USE: 

0 Oomerrbc 0 PUOIIC Suppiy.Perm~c No. InOUIfly 

0 Irrigation Commerce 

0 Test Well 

B.CASING. 

Oiam. 

Twe 

OSreel 0 Orher 
I 

/ ~~i~eh:hoc? 

ibs./tt. 

3 in. to ltr. depth OYes [3No 

in. to fL acorn I 

Set Between 

fr. and tr. USE SECOND SHEET 

Sieve Analysis OYes (Please enclose1 0 

0. STATIC WATER LEVEL 

--x- ft. below land surface after 24 hours 

1. PUMPING LEVEL Below LandSurface 

ft. after hrs. 

Pumping Tesr: 0 Yes (Please enclose) 

G.P.M. 

Yield 

2. WATER QUALITY 

Bacrerial Analysis 

Ettective size 

4. WELL GROUTEO’ 

Near Cement 0 

Oeprh From 

Concrete a other 0 

fr. to ft. 

OJ . ..I 

‘5. NE ST SOURCE OF POSSIBLE CONTAMINATION:SSF~~‘~Oir*clion 

Tvpe Well disinfected Cl Yes Type 

upon complefion~No Amounr- 

6. PUMP: Dare InsraIled “0~ installed 

Mfr. name -model no.,- 

H.P. VOIIS length of drop pipe --(I. capacity -gpm 

‘YPE: 0 Submersible . q Jer (shallow) cl Turbine 



bhlg 

BOREHOLE LOG 

, ,“,U”‘ ,““I#,“. I “II,.3 I*,“,,“, .a”, ,,l”,\Y UVI v, I”#C I vu.. , JJ-,“,vyqJ 

Project Number: 22567-145 Elevation: 7.77 ft msl 

Location: Bldg 193, Dry Cleaners Date Started: 12/16/96 1 Date Completed:y2/76/g6 
Driller: Brian Cornell Total Depth (R): 15.5 
Equipment: Mobile B-57 Depth to Bedrock (2): None 
Drilling Method: Hollow Stem Auger Hole Diameter (in): 8 
Drilling Fluid: None Depth to Water(fl): 3.0 
Completion: Completed as Monitoring Well Logged By: P. Linley Posthole to Ift BGL 

See Well Construction Logs for details 

$ E 
c 
z (0% a 2 

Description =a 5.. 0’ 0 
r Comments 
x EE z 3 

is 
E”,cr 0 

$$ $fz $ a 
O-1 5%: SAND: (SP), dusky yet bm (lOYR2Q) to blk (Nl) to Split spoon from l-7R 

bm gry (SYR4Il) to dk yel org (lOYR616) to mod yet bm (1OYR 1 ss 80 N/A analytical sample 

514) to pink gry (SYR8/1) to med dk gry (N4) to yel gry (5\17/2) 

fine, unconsld, mod sort, subang to subrd, upper 1 .SR gvi frac 2 ss 70 N/A 

5 25% to 2.5” dia., 1-3ft poorly sorted - fine to coarse grained 

(slag/cinders layer), 3R wet to saturated, 1% silt 8 Clay frac 3 ss so 2LWI7 analytical sampie 

increasing w/depth to 1 O-l 5% each. 

10 

15 

20 

25 

30 

Page 1 



PARRIS ISLAND 
DO - 48, 22567-145 

LISTING OF MATERIAL VENDORS AND PROPERTY IDENilFlCATlON 

VENDDRS 

Drillers Services, Inc 

In-Situ Corporation 

VENDOR ADDRESS 

P.O. 60x1407, 
Hickory, NC 28603. 
210 South Third Street 
Laramie, WY, 82070 

Drillers Services, Inc P.O. Box1407, 
Hickory, NC 28603 

NE Environmental Prod. 17 Technology Drive, 
W. Lebanon NH, 03784 

OPT0 22 43044 Business Park Dr., 
Temecula, CA, 92590-3614 

Rockirrgham Electric 

Zypcom, Inc. 

Beaufort Concrete 
Beaufort Winlectric Co. 

Beaufort Winlectric Co. 

187 River Road, 
Newington, NH, 03801-2883 
2301 Industrial Parkway West, 
Haywood, Ca. 94545 
Beaufort. SC 
21 Broad River Blvd, 
Beaufort, SC, 29906 
21 Broad River Blvd, 
Beaufort, SC, 29906 

Carolina Supplies and 
Materials 
Farrell Ace Hardware 

2115 Monrovia Street 
Charleston, S.C. 29405 
245 Robert Smalls Parkway, 
Beaufort, SC 29906 

PHONE I I PRODUCTS 
NUMBER $ VALUE DESCRIPTION 

800-334-2308 $361.30 gould Sump Pump 

800446-7488 $2,604.19 Pressure Transducers 4-20 
(7AM - 5:30PM) mA output - PXD-261 WI 
307-760-0958 
(After Hours & 

cables - IO PSI Range 

Weekends) 

800-334-2308 $3,033.11 Submersible Pumps, Motor! 
&Cable 

t 

$9 158 50 Air Stripper wl Silencer & 

603-436-2310 
Input 

$83.00 Terminal Strip 

510-783-2501 $564.25 Modem 

043-846-2261 $526.03 4000 PSI Concrete 
643-986-0575 $950.00 Panelboard & Switch 

I I 
643-986-05751 $3,439.34)Misc. Electrical, Cable, 

Conduit Connections & 
Unistrut, Emergency 
Lighting, Wiring, Fuses & 
Junction Boxes. 

$61.85 Masonry Sand 843-723-6588 

I 

B43-521-20301 

I 

$194.67 Stl Plugs, Sewer Cap, Pipe 
Fittings, Anchor Bolts, & 
Misc. tools 

PROPERTY 

TAG CONTACT 

N-0881 Charlie Moser 
PERIOD 

N-0882 Jim Brodrick 1 Year 
N-0883 Parts 8 
N-0884 Labor 

N-C-6236 Jill 
N-C-6236 Casey Getz 

N-C-6236 Casey Getz 

N-C-6236 N/A 

r 

18 
Months 

1 Year 

2 years 

N/A 

N/A 

N/A 

N/A 

N/A 

c:\excel\navyrac\l45\pivendor.xls 
Bill Hevrdeys 

614198 



PARRIS ISLAND 
DO - 48, 22567-145 

LISTING OF MATERIAL VENDORS AND PROPERTY IDENilFlCATlON 

PHONE PRODUCTS PROPERTV WARRANTI 

VENDORS VENDOR ADDRESS NUMBER $ VALUE DESCRIPTTON TAG CONTACT PERIOD 

:erguson Enterprises, Inc 3350 Old Meeting Street Rd, 843-747-8301 $2,194.50 Hot Box Pump Guard N-C-6236 Jim Cummings 
Charleston, SC, 29405 

:erguson Enterprises, Inc 1302 South Ribaut Road 8434244298 $636.69 Misc. Pipe and Fittings N-C-6236 Tom Walker N/A 
Port Royal, SC 29935-l 110 

Iuid Flow Of Tennessee 6701 Baum Dr, Suite 245, 423-588-l 012 52,997.79 Flow Indicating N-C-6236 Mike Moore 1 Year 
Knoxville, TN, 37919 Transmitters 

ieneral Engineering 2040 Savage Road 843-556-8171 $12,900.00 Drilling, Well installation, N-C-6236 Richard Garcia 
.aboratory Charleston, S.C. 29414 and Well Development 
:2567-145-86-0801 
;eneral Materials 3366 Business Circle . 843-552-5853 $345.74 Temporary Safety Fence, N-C-6236 NIA N/A 

N. Charleston, S.C. 29418 Rebar (fence posts), tiewire 
and welded wire mesh 

irainger 7401 Pepperdam Ave, 843-552-6504 $488.79 Unit heater, Thermostat, & N-C-6236 N/A 1 Year. 
N. Charleston, SC., 29418-8496 wire duct Heater, 

5 Years 
Element 

iraybar Electric, Inc 80 Pepsi Road, 603-624-4341 N-C-6236 Mike Tansey 
Manchester, NH, 03109 

lilti Corporation 6155 H Jimmy Carter Blvd 800-879-8000 $664.92 Stainless Steel Bolts & N-C-6236 N/A 
Norcross, GA 30071 Epoxy 

idustrial Electric Supply 2812 S. 5tg Ave., 265-9514601 $229.59 Electric Cable Well Pump N-C-6236 Anna N/A 
Birmingham, AL, 35210 Conn. & Plugs 

c:\excel\navyrac\l45\pivendor.xls 
Bill Hevrdeys 

614196 



PARRIS ISLAND 
DO - 48, 22567-145 

LISTING OF MATERIAL VENDORS AND PROPERTY IDENTIFICATION 

VENDORS 

IcMaster Carr 
I 

N 

McNichols Company 

Oak Ridge Loans 

VENDOR ADDRESS 

1100 Fulton Industrial Blvd, 
ulanta, GA, 30336 

‘.O. Box 931099, 
Cleveland, OH, 44193-0376 
930 Pioneer Road, 
Huntington Valley, PA, 19006 
10 Randolph Road, 
Iak Ridge, TN, 37830 
iwy 78 8 Matthews Drive 
3eauforL SC 29906 

‘.O. Box 350, 
‘hiiadelphla, PA, 19191-1057 
!I 52 Sprint Blvd., 
ipopka, FL 32703 
1680 Shoulders Hill Road, 
iuffolk, VA, 23435 
i920 Weisbrook Lane, 
Knoxville, TN, 37909 
leaufort. SC 

I 

4 

t 

2 

4 

E 

4 

4 

7 

4 

e 

PHONE 

NUMBER 

104346-700C 

100-237-382 

!I 5-675-51 I 

123-483-140 

143-681-960 

123-546-942 

107-886-630 

‘57488-765 

123-558-809 

143-522-822 

I 

Ashcroft Pressure 
Transducers (4-20 mA 
output) - 15 PSIG , Water 
Flow Totalizer & Siginal 
Switch, Teflon Tubing, 
Dowel Pins, Surge 
Suppressor, SS Rope WI 

kets 8 Heat Shrink 

Compound for Sewer Line, 
Form Lumber & Cement 

PROPERTY 

TAG 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

N-C-6236 

CONTACT 

N/A 

ail . 

everly 

N!A 

N/A 

ark Sullivan 2 Years 

)hn A Evans 

m-y Lot2 

ichael Simpson 

WARRANrY 
PERIOD 

NIA 

N/A 

5 Years 

N/A 

N/A 

c:\excel\navyrac\l45\pivendor.xls 
Bill Hevrdeys 

614198 



propmy Number 

d-0862 

PROPERTY RECORD 

t Conrntcr Descrip don 

Q!xin 145 PRESSWE TiaAN SDUca2 
Purchase Order 

22%?-145 <:c-o&bs 
Mfg. 

I Iv sin4 cowoEJLTmtJ 
Requisitioner Vendor 

+mJr PMz~ SAME AS MFG 
Send Numb& 

3'86%08 $$,,I 1 nstqb 
ADDITIONAL DESCRIPTION: 

Act ‘t org. 

D 

BEI/RC N62467-93-D-0936 

G~~~~~~ 
N- 0882 



ACE ‘c org. 

ADDITIONAL DESCRIPTION: 

RTY RECORD 

Purchase Order 

&307-\45 -cc*ososl 3 -mu cow CRC 7-1 OIJ 
Vendor 

ADDITIONAL DESCRIPTION: 

.- --.----- 

McRD PA&~Is~ND, sc 
.Date WdvElL Room 

4128198 143-2-W 517E 45 , 
I I 
I I I 

BEI/Dr7-93-D-0936 



. 
BEI/RC 62467-93-D-0936 

BEl/ RC N62467-93-D-0936 GOVERNbPERPI ’ 
GOVERh&?!S+WOPERTY 

N-C-6231 
N-C-6231 

I 

Property Number 

‘. K-6232 I PROPERTY RECORD 

. 

ADDITIONAL DESCRIPTION: 

N-C-6232 

F/lcRD F 
Date 

2tzzEEE 

AND, SC 
Room 



ROOm 

4-S SITE 

- 
\ BEVRC N62467-93-00936 . 

=O”~~~~ 
N-G6233 

Date 

4/28/98 
Bldg. 

4s 5u-E 

Reouisitianer I Vendor 

ADDITIONAL DESCRIPTION: 

Serial Number Ace ‘c om. 



Contract 

/2’Ls63- 145 
Purchase Order 

CREDr C%= 

‘Room 

Dare 

Propmy Number 
I 

.-- “. 
BEVRC N62467-93-Q-0936 

G”~l~~~~~ 
N-C-6235 



. . _ 

PARRIS ISLAND 
DO - 48; 225670145 

MECHANICAL AND ELECTRICAL &tiii%i&4i &iji;~~fED WITH THE FIBERGLASS BUILDING 
PROPERTY NUMBER # N-C-6236 

PRODUCTS 

S VALUE DESCRlPllON 
I 

$526.03 4000 PSI Concrete 

$950.00 Panelb.oard & Switch ’ , 

$3,439.34 Misc. Electrical, Cable, Conduit Connections & Unistrut, Emergency Lighting, Wiring, 
Fuses & Junction Boxes 

$61 .SSlMasonrv Sand 

1 $2,19450iHot Box Pump Guard 

$636.69 Misc. Pipe and Fittings 

$194.67 Stl Plugs, Sewer Cap, Pipe Fittings, Anchor Bolts, & Misc. tools 

$2,997.79 Flow Indicating Transmitters 

$345.74 Temporary Safety Fence, Rebar (fence posts), tiewire and welded wire mesh 

$486.79 Unit heater, Thermostat, &wire duct 

$903.03 Control Panel & Fuses 

$664.92 SS Bolts & Epoxy 

$229.59 Electric Cable Well Pump Conn. & Plugs 

$1,671.27 Liquid Level Switch, Ashcroft Pressure Transducers (4-20 mA output) - 15 PSIG , Water 
Flow Totalizer & Signal Switch, Teflon Tubing, Dowel Pins, Surge Suppressor, SS Rope 
wl Clips, Basket Strainer, Shelf Brackets & Heat Shrink Tubing 

$133.33 Aluminum Grating 

$597.62 Electrical Meter & Meter Panel 

$60.08 Equip Tags 

$315.37 PVC Pipe & Fittings, Patch Compound for Sewer Line, Form Lumber & Cement 

$987.99 Hayward Motorized & Manual Valves 

I $2,636.001Motor Starter Panel 

I $9,500.001Fiberalass Buildina 

$829.20 Exh Fan & Louvers 

$25.16 Wet I Dry Vacuum 

$70.00 Ladder 

$12,900.00 Drilling, Well Installation and Well development _ &w&q wbws/q 
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AODITIONAL DESCRIPTION: 
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Date 
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Location 
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Bottled Helium For Parrisisland 

7riT-i 

Iechtel Environmental, Inc. 

NlYONIOwrJSERVICE 

u~LO~NCFLOC~R~LOCAT~ON T-HONE 

EauEsiws NAME 

CIM LEWIS 
EMPLOYEE NUMBER 

- 
i 0 

7 SHAOEO AR&A FOR PROCUREMENT USE ONLY 

REON. NO. 

,_ .,.:.: 

., ,... ,. ., 
,... :, 

- 
._ 

,,:,‘_:“‘, .‘. ‘, ..,, 
.,. ., : 

I:. .L.::. ,. 
:.:,y 
. . . . . : _.. 

EXTENSION 

I :/ 
TE l-f 

~eec~~e~2, 1996 

un,&&/ 
DATE REauifeo OAIGIN~, ‘.. ‘.‘., ’ 
December 16, 1996 

.’ 

4 
,-&Ly 

\UtHORIZATION FOR E<PENDITURE NO. (*FE) PAGE 1 OF I 

OESCRlFTlON 

Industrial Grade Helium, Size K Cylinder 337 CU.FT. 

-0. Two Stage Regulator to Fit K Cylinder 

ivery. Bill can provide 
n he arrives at Parris Island. 

ING SUPPLY INC. 

Company only delivers every two weeks to Parris Island. 
Check to see if delivery schedule can be altered. 

ESTIMATED VALUE: $ 1 ,ooo.ob 

REQUESTING ORGANIZATION I 

. . . . .._.. .,,. ...,. . ..I ,..,.: 
REVIEW AUTHORIl-Y 

.:.:: . . . . ..y.: .,... .: .: :.:.:: 
::lj ;::I i;;.;c:ii’i:SQ!:J?p 

~OVAL SIGNATURE Is& DATE .&JOGCI AFPROVAL 

I 

TYPE0 APPROVAL NAME EMPLOYEE NUMBER DATA PROCESSING SERVlCif 

. 

Gm- ” 

CORE sue - .*,. NAT. YS JOa SUE us ACnVTp( rxaumows AMOUNT C 

ACCt. as. ACCT NUMBER JOE JOB COOE ORG. COOE T 
‘. C COOE 

hACI-9 
LL30 / 

I 

0060 (REV. S/92) 

RECEIVED BY / - 
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DXRA-PROJECT SHIPPING NOTICE --.-* ma 281 I’tYU 

.: 

WBS: /c/s 

keiving Information: 

ij 1 q ew x I (3) Fair (2) Good (4) Broken 

Action Codes: 

(1) Repair 
(3) Store at Lab 
(5) Site Transfer 
(7) Other 

(2) Calibrate 
(4) Store at Warehouse 
(6) Surplused 

Packed by: 

Return date: 

Packing List l=a3r&coo8 M/93) 
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Submersible 
Effluent Pump 

CANAOIPN STANOAAOASS~ClAllON @ 
SERl4L NO. A 9842998 - 

APPLICATlONS 

Specifically designed for the 
following uses: 
l Homes 
l Farms 
l Trailer courts 
l Motels 
l Schools 
l Hospitals 
l Industry 
l Effluent systems 

SPECIFICATIONS 

Pump: 
l Solids handling capabilities: 

I 3/4” maximum. 

b 
l .Discharge size. 2” NPT 
l Capacities. up to 128 CPM 
l Total head’s: up to 123 feet’ 

TDH. 
l Mechanical seal: silicon 

carbide-rotary seat/silicon 
carbide-stationary seat, 300 
series stainless steel metal 
parts, BUNA-N elastomers. 

l Temperature: 
104°F (40°C) continuous 
140°F (60°C) intermittent. 

l Fasteners: 300 series 
stainless steel. 

l Capable of running dry. 
without damage to 
components. 

Motor: 
l Single phase: ‘/ HP, 115 

or 230 V 60 Hz, 1750 RPM; 
XHP, 115V,60Hz, 
3500 RPM; ‘/2 HP - 1% HP, 
230 V, 60 Hz, 3500 RPM. 
Built-in overload with 
automatic reset. 
Class B insulation. 

l Three phase: l/ HP - 
1 W HP 200/230/460 V, 
60 Hz, 3500 RPM. Class B 
insulation, overload 
protection must be 
provided in starter unit. 

l Shaft: threaded, 400 series 
stainless steel. 

l Bearings: ball bearings 
upper and lower. 

l Power cord: 20 foot 
standard length (optional 
lengths available). 
Single phase: ‘/ and % HP 
- 16/3 SJTO with three 
prong plug. s-1 ‘/ HP 
- 14/3 ST0 with bare leads, 
Three phase: X-1 % HP 
- 14/4 ST0 with bare 
leads. On CSA listed 
models - 20 foot length 
SJTW and STW are 
standard. 

FEATURES 

Impeller: Cast iron, semi- 
open, non-clog with pump- 
out vanes for mechanical seal 
protection. Balanced for 
smooth operation. Silicon 
bronze impeller available as 
an option. 

Casing: Cast iron volute 
type for maximum efficiency. 
2” NPT discharge adaptable 
for slide rail systems. 

Mechanical Seal: Silicon 
carbide vs. silicon carbide 
sealing faces. Stainless steel 
metal parts, BUNA-N 
elastomers. 

Shaft: Corrosion-resistant 
stainless steel. Threaded 
design. Locknut on three 
phase models to guard 
against component damage 
on accidental reverse rotation. 

Motor: Fully submerged in 
high-grade turbine oil for 
lubrication and efficient heat 
transfer. 

Designed for Continuous 
Operation: Pump ratings are 
within the motor manufacturer’s 
recommended working limits, 
can be operated continuously 
without damage. 

Bearings: Upper and 
lower heavy duty ball bearing 
construction. 

Power Cable: Severe duty 
rated, oil and water resistant. 
Epoxy seal on motor end 
provides secondary moisture 
barrier in case of outer jacket 
damage and to prevent oil 
wicking. 

O-ring: Assures positive 
sealing against contaminants 
and oil leakage. 

METERS FEET 

L I 
0 

I 
,10 20 

I 
30 ma/h 

CAPAClTY 

Q 1994 Goulds Pumps. Inc 

11 
Effective May, 1994 

03005 



Item No. Description 
r 

1 Impeller 

2 Casing 

3 Mechanical seal 

4 Shaft 

5 Motor 

6 Bearings upper - and 
lower 

7 Power cable 

a O-ring 

3885 

MODELS PERFORMANCE RATINGS (gallons per minute) .- 

No. WEO535H WEDASH WElOJBH WEl535H WEOSJIIRH WElSMHH 
WEOIllL WEOJllM WEO532H WEO732H WE1032H WEl532H WEO532HH WE1532HH 
WEO312L WEO312M WE05344 WEO734H WElO34H WE1534H 

Ri! 1750 %“/ 1750 % 3/r 1 1% 
3500 3500 3500 3500 5 13500) 3500 - - - - - 

- 10 80 65 j&J! _ 

- 15 84 60 57 6; 9; 1; 561 
128 53 20 36 45 I a2 

60 83 98 122 48 2.5 
25 

1 77 
3 50 76 92 116 45 30 75 
5 38 67 a5 109 40 35 72 

26 $ 58 78 40 15 47 70 102 94 30 35 67 70 

aa e 45 36 62 86 64 
p 

50 , 25 
55 25 17 .42 52 67 77 12 la 60 

58 
B 60 

1 
g a 32 56 65 , 3 1 54 

21 46 L/ 51 
711 9, 25 A7 

OrderNo. 
WE031lL 
WEO312L 
WEOBllM 
WE031 2M 
WE051 1 H 
WE0512H 
WE0538H 
WE0532H 
WE0534H 

HP Volts Phase Max.Amp. RPM Solids wt.(Ibs.l 
..r - 
I13 9.4 

230 A7 

4.1 

115 
^I^ 

13.0 
ZJU 6.5 
200 3.9 
230 3 .lA - -- -. . 

’ 
460 1.7 

WEOSllHH 115 13.0 
WE0512HH -x7-l cc 

60 

WE0538HH ;:;I 
L”” 

WE0532HH 230 
WE0534HH 460 

3 

I, .I -.- 

3.8 
3.3 

1.65 
1 10.0 

3%’ 

70 

.-.- 
6.2 

3 5.4 
3500 

7111 1 lY5 
’ 200 a.1 

208-230 3 7.0 
460 3.5 
230 1 15.0 
200 10.6 

208-230 3 
ACII 

9.2 
A” 

WE1 032; 
WE1034H 
WE1512H 
WE1538H 
WE1 532H 
!N!=l Y4Al.l 

a0 

- 
- 

---*““7II 1x -WV 

WEl512HH 230 1 
WE1538HH 200 
WE1 532HH 208-230 3 
WE1534HH 7 

4.0 

15n .-.- 
10.6 
9.2 

HETSRS 

4w 4.6 
FEET 

120 I ILI ( / 1 

I I I 
MODEL: 3885 I 

I I , SIZE: ?4SOLIDS I 35 - 

30- 
9 
Y 0 25- 
f 
a 
0’ 20 - s 

E 
15- 

10- 

5- 

0- 

[q 

DIMENSIONS 

(All dimensions are in inches. Do not use for construction purposes.) 
D’%,%,%andl HP=15 
except for model WE0712H and WElOlPH = 18’; l%HP = la 

EFFLUENT EJECTOR SYSTEM 

Package Includes: 

I 1 ! 
0 

I I I 
10 20 24 40 50 60 70 80 90 100 CPM 

0 10 20 r&n 
CAPACITV 

ordering number specifies 
a Complete System designed 
for most residential and 
commercial sump and 
effluent pump applications. 

Submersible Effluent Pump WE031 1 L. 
12L or WEO311M. 12M. WEOSllHH. 12HH 
Mercury Level Control Switch 
A2-5 (115V). AZ-8 (23oV) 
Basin A7-18OlS. 8asln Cover A8-1822 
Check Valve A9-2P 
Order No.: SWECGllL, SWE0312L. 
SWE0311M. SWE0312M. 
SWEOll 1 HH. SWEO512HH. WATER TECHNOLOGIES GROUP 

SENECA FALLS NEW VX~K 13148 SPECIFKXTIONB ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
12 

PRINTED IN U.S.A. 



PART PART PAlTERN 
NO. NAME NO. 

I 2K275 i 
2K276 

'4K252 

t SK111 

p”“- 
SK113 
SK169 
SK170 

t 
6K3 
9Kl42 

9Kl45 

9KlS3 
I 
9Kl63 Cord Set-%-l H HP 1 Phase 

(Except CSA) 
9K164 

9Kl86 I 

9Kl98 

Cord Set-155 & H HP 1 Phase 
230 Volt (Except CSA) 

:ord Set-H 6 H HP 1 Phase 
115 Volt (Except CSA) 

:ord Set-% I ‘,4 HP 1 Phase 
115 Volt-CSA 

9K198 Zord Set-H I ‘A HP 1 Phase 
230 Volt-CSA 

9K18C 
9Kl81 
9Kl43 
9Kl97 
9Kl44 

:ord Set-%-l!4 HP 1 Phase-CSA 
:ord Set-AfI3 PhaseCSA 
:apacitor Cap 
Zapacitor-H. W, 1, l’h Cap. Start 
:apacitor %-1M HP 1 a Models- 

13K210 
13K6 
13K17 
13Kl44 
13K186 
13K220 

Casing-All Medium (M), High(H). 
High-High (HH). Head Models 

Casing-WE031 lL, WE631 2 Low 
Head/High Flow Models Only 

Motor Ccwr-5 HP and X HP 
Single Phase 

Motor Cwer-H HP-l HP Three Phase 
Motor Cover-% HP-l% HP Single 

and 1!4 HP Three Phase 
Stuffing Box 
Impeller All % HP 
Impeller 54 HP WEOS(H) 
Impeller % HP WE07(H) 
Impeller 1 HP WElO 
Impeller 1X HP WElS(H) 
Impeller H HP WEOS(HH). 
Impeller 1% HP WElS(HH) 
Impeller All H HP 
tmpeller H HP WE&T.(H) 
Impeller ‘/r HP WE07(H) 
impeller 1 HP WElO 
Impeller 1% HP WElS(H) 
Impeller W HP WEOS(HH) 
Impeller 1% HP WElS(HH) 
Bail Bearing 
Lift Handle 
insulating Oil (Gal.) H & X HP 

6 Pk. Req.: X-1 H HP 8 Pts. Req. 
3-Rina - ..--.. 
strain Relief Assemble-%-1 H HP 

1 Phase 6 Ail 3 Phase 
5train Relief-X. 1h HP 1 Phase 
shim Set (HH Onfy) 
‘aper Gasket 
‘lug-W NPT 
ieat Shrink Tubino-1 Phase 

ModelsOnly - 
nsulating Connector-3 Phase 

Models Onfy 
Cord Set-All 3 Phase 

(Except CSA) 

5911 

5911 

5668 

5905 
5911 
5904 
5908 

:E 
5905 
5909 
5907 
jgo4 
5906 
5905 
305 
i905. 
309 
i907l - 

- 

- 

mpeller Locknut-3 Phase Only 
:apacitor Bracket 
itrap-Capacitor 
lex Cap Screw-St Box to Casing 
lair Pin 
kindle Pin 
cctite 1271 

Nota’ ImpcikM on 30 unils are Loctlted to motor shalt. Impellers 

p” : and laknuts must be heated 10 be remowd. When replacq 
tmpellcr,urcLod~eAL27121.Sn instrutiianmanual. 

BGOULDS PUMPS, INC. 
s%Ec4 FALLS NW bcGK 13148 

Kepalr 
Parts 

3885 
Effective December, 1991 

=@ 

9)<165 
"(1lSVlO) 

A 
(UP TO H 

- 7K164 

lK79(1PHASE) 
lK93 (3 PHASE) 

UK196 
-4K132 lK167 

2K GROUP 13K6 (THREE PHASE ONLY) 

5K170 

\ 
1K 

Repair MOW Numbers 
HP 1 Phase 1 Voltagr 1 RPM ( Onfrre 
HI 1 I 115 I 1750 1 118-12-01 

GAP 

SPECIRCATDNS ARE SUBJECT TO CHANGE WtTHOUT NOTICE. 
0 1991 Gwlds Pumps. Inc. 

PRINTED IN USA. 
lx3885 



I 
! OBOO 
! Fly 

';L TO : 

GOULDS PUMPS, 
PICK LIST 

8 
ERVICE INC 

1792 HIGHLAND AVE NE 
PO BOX 1407 
HICKORY NC 
28603-1407 

INC. 

SHIP TO : 

! 
PAGE ! 
DATE 3/:5/98 ! 

! 
! 

BECHTEL ENV., INC. ! 
ATTN : BILL HEVRDEYS ! 
MCRD BLDG #193 ! 
SAMOA STREET ! 
PARRIS ISLAND SC ! 
29905 ! 

!“““““““““‘““““““““““---------------------------~-----------! 

! ORDER ! ORDER ! SHIP ! CUSTOMER ! 
! 'NO. 

SHIP ! 
DATE. ! 

! PICK ! 
! DATE ! PURCHASE'ORDER ! VIA !WHS!SLIP ! 

!--"-"""""""""""""""""------------------------------~--------! 
! 707317 ! 3/05/98 ! 3/06/98 ! 811082 ! UPS GROUND ! Fl ! 54507 ! 
!------------------------------------------------------------------------------? 
! SHIP UPS GROUND 

. 

! TAG: 22567-145-CC-0811 
! 

! 
! 

CAROL GRAYDEN - ORLANDO ! 
!--------------------------------,-,,-,,---------------------------------------. ------------------------"------------"'---------------------------------------, 
!'ORDERED !'ALLOC. !PICKED! PRODUCT NO: ! DESCRIPTION ! LOCATION ! 
!"""""""""'"""""""""'----------------------------------------! 

! 
l! 

! 

! 
I 

! 
l! ! WEOSllHH 

! ! 

! 
il,2HP l/60/115 3.87"iE2 - - ! 
! ! 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
t 
l 

! 

! 

! 

1 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 

! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! ! ! 
! ! I ! 
! ! ! ! 
F”\ ! ! ! 
;; END OF PICK LIST *** 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
t’ . 
! 
! 
! 



GOULDSLIMITEDWARRANTY 
This warranty applies to all water systems pumps manufactured by Goulds. 

Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty 
period. The warranty period shall exist for a period of twelve (12) months from date of installation or eighteen (18) months from 
date of manufacture, whichever period is shorter. 

A dealer who believes that a warranty claim exists must contact the authorized Goulds distributor from whom the pump was 
purchased and furnish complete details regarding the claim. The distributor is authorized to adjust any warranty claims utilizing 
the Goulds Customer Service Department. 

The warranty excludes: 

(a) Labor, transportation and related costs incurred by the dealer; 

(b) Reinstallation costs of repaired equipment; 

(c) Reinstaliation costs of replacement equipment; 

(d) Consequential damages of any kind; and, 

(e) Reimbursement for loss caused by interruption of service. 

For purposes of this warranty, the following terms have these definitions: 

(1) “Distributor” means any individual, partnership, corporation, association, or other legal relationship that stands between 
Goulds and the dealer in purchases, consignments or contracts for sale of the subject pumps: 

(2) “Dealer” means any individual, partnership, corporation, association, or other legal relationship which engages in the business 
of selling or leasing pumps to customers. 

(3) “Customer” means any entity who buys or leases the subject pumps from a dealer. The “customer” may mean an individual, 
partnership, corporation, limited liability company, association or other legal entity which may engage in any type of business. 

THIS WARRANTY EXTENDS TO THE DEALER ONLY -* 

@GOULDS PUMPS 
ITT Industries 

SENECA FALLS, NEW YORK 13148 
JAN. 1998 

FORM NO. GW 
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Copyright 0 1996, 1998 by In-Situ Inc. A(1 rights re;rved. 

This document contains proprietary information which is protected by copyright. No part of this document may 
be photocopied, reproduced, or translated to another language without the prior written consent of In-Situ Inc. 

Mailing Address: Shipping Addrm: Phone: 307 742 8213 
In-Situ, Inc. In-Situ, Inc. Fm: 307 7217598 
P.O. Box I 210 South Third, St. Internet: http://ww.v.in-situcom 
Laramie, Wyoming 820730920 Laramie, Wyoming 82070 Support We: 800 446 7488 
USA USA (US & Can&a) 

The information in this document is subject to change without notice. In-Situ Inc. has made a reasonable 
effort to be sure that the information contained herein is current and accurate as of the date of publication. 

In-Situ Inc. makes no warranty of any kind with regard to this material, including, but not limited to, its fitness 
for a particular application. In-Situ will not be liable for errors contained herein or for incidental or conse- 
quential damages in connection with the furnishing, performance, or use of this material. 

In no event shall In-Situ Inc. be liable for any claim for direct, incidental, or consequential damages arising 
out of, or in connection with, the sale, manufacture, delivery, or use of any product. 

In-Situ, HERMIT, Well Sentinel, Win-Situ, and Quick-Connect are trademarks or registered trademarks of In- 
Situ Inc. 
IBM, IBM PC, and IBM PC/AT are registered trademarks of the IBM Corporation. 
Windows is a trademark of Microsoft Corporation. 
Surlyn, Teflon, and Viton are registered trademarks of E. 1. DuPont de Nemours’Company. 
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* l%e Pm-261 will not readpast 3% a’esignated range. If the range is exceeded, the 
value dtiplaj)ed by the a&a logger will remain constant. 

l Never submerge the PXD-261 more than two times ifs range. 

l K&n a slug test b planned, be sure that the transducer’s range ZLT sufficient to 
withstand the pressures it will be subjected to. 

l Don ‘t let the transducer ‘yreefall” into a well or onto a water surface. Lower it 
gently. 

l Be sure connectors are clean and dry before installing them. 

8 Be sure the vented cable is not kinked or blocked. 

l Allow at least 30 minutes for the Pm-261 to stabilize to the water temperature 
before collecting a&a. 

l when using the PXD-261 to measure water levels with a HERMIT 1000 or 2000 

data logger don’tforget to set a Reference. A Reference number It@ in the a&u 
loggerfrom an earlier test willprobably be meaningless. Be sure to install the 
tramducer in the water&t. 

l Secure the transducer cable so it dorm ‘I slip during operation. 

l WWYZ the Pm-2@ is being used in a pumping well, install it above tbepump. 

l Do not attempt to disassemble the PXD-261 boa) Doing so may severely dam- 
age the transducer and will void the warranty, 

l Finally, the Pm-261 pressure transducer b a delicate electronic instrumtmt. 
Please give it the care it deserves. 
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1 Introduction . 

V _______-*_--------__________ - - e - _ - - - - - . . - s - v - 

a 
‘be standard Pm-261 
is a PSIG type tram- 
ducer, and its cable is 
vented to the atnzo- 
sphere. An “‘absolute” 
PSL4 version on 
unvented cable is ak;o 
available. 

The ~~~-261 is an accurate, stable, fully 
submersible pressure transducer for monitor- 
ing changes in water level. It collects fast, 
accurate time-drawdown data from pump 
and slug tests, including the recovery phase. 
Its small diameter permits access to 1” wells. 
its Quick-Connect’“’ cable is easy to install, 
and long cable lengths do not compromise 
accuracy The ~~~-261 is ideal for both 
short-term testing and long-term monitor- 
ing. 

Operating Principle 

A pressure transducer senses changes in 
pressure, measured in pounds per square 
inch (PSI), exerted by a column of water or 
other fluid above an internal strain gauge. 
This is translated electrobically to a 4-20 mA 
signal sent to the data logger. Software 
calibration coefficients unique to each 

transducer enable the data logger to convert 
the 4-20 mA output to meaningful results in 
the desired units. 

PSIA and PSIG 

PSIA stands for “pounds per square inch 
absolute,” measured with respect to zero 
pressure. PSIA transducers measure all 
pressure forces detected by the strain gauge, 
including atmospheric pressure. 

PSIG stands for “pounds per square inch 
gauge,” measured with respect to atmos- 
pheric pressure. PSIG transducers thus ex- 
lude the atnrospheric pressure component. 

This difference may be represented by a 
simple equation: 

P gauge = pabs - patmos 

1 
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2 Section 1: Introduction 

Unpacking and Inspection ; Calibration Documentation 

?%e ‘proof” or over- 
rangepressure is two 
times (2X) the full- 

your ~~~-261 was carefully inspected before 
shipping and is ready to operate right out of 
the box. Check for any physical damage 
during shipment. Notify In-Situ and file a 
claim with the carrier if there is any such 
damage. If your transducer didn’t come as 
ordered, please contact In-Situ immediately 

Description 

Documents provided with the PXD-26 1 
describe In-Situ’s calibration process and 
contain the transducer’s unique calibration 
coefficients. For convenient reference, the 
coefficients are printed on the ~~~-261 data 
tag, along with the following information: 

l Serial Number and Calibration Date 
l Range of accurate measurement (PSI) 
l Proof: maximum over- range pressure 

(PSI) range pressure and 
should m be 
exceeded~or the trans- 

The body of the ~~~-261 is 0.86 inch (22 
mm) in diameter and constructed of 316 

ducer may be perm- stainless steel. Seals are Won@. The princi- 
7mt& oflet, hmaged, pal parts are shown in the photo below. 
or fihtroyed. 

l Linearity, Scale, Offset: calibration 
coefficients that enable the logger to 
convert the transducer’s 4-20 mA 
output to meaningful results 

‘PXD-26 1 Pressure Transducer 

Cable 

Quick-Connect cable 
connector 

Backshell 

Body 

Nosecone 

. 



2 Installation 

A 
The only removable 

.d@T Oarts of& PXO-261 
are the nosecone and 
cable. Do not take the 
body apart, as this may 
severely chnzuge fhe 
tratzsdzxer and ujill 
void the warranty. 

V _-_-_--___----_----_------------------------ 

Installation requires four steps: 

l Install the cable. 

l Connect the cable to the data logger. 

l Install the PXD-261 in the water. 

l Program the data logger to identify the 
PXD-261. 

These steps can be performed in any order. 
You might want to program the data logger 
in the office, then take it all to the field and 

1. Remove the protective caps from the PXD- 
261 backshell and the Quick-Connect 
connector on the cable. 

Don't discard the caps. Set them aside 
for later use to protect the contacts when 
the probe and cable are not in use. The 
backshell cap may display the probe’s 
serial number and calibration coeffi- 
cients-impostaqt numbers you’ll need 
when programming the data logger. 

set it up, 0s vice-versa. * 2. Slide back the sleeve of the Quick-Connect 

Cbnnection and installation in the water 
connector. 

are covered in this section. Programming ‘3. Align the tab in the PXD-261 backshell 
the data logger is summarized in Section 3. with the slot inside the cable connector. 

Installing the Cable 
4. Slide the two pasts together and press 

I tightly. They should slip together easily, 

Attach the Quick-Connect cable to the PXD- 
without forcing. 

26 1 as follows: 5. Tighten the locking sleeve hand-tight. 

..,- 
.’ .. 3.. 

.’ 
. 
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4 Section 2: Installation 

Connecting to the Logger 1 Remove a connector as follows: 

Transducers can be installed at any of the 
Proper operation of a 
tmzsdz~cer depend on 

input channels on the connector panel of a 

a chn, dry connection 
HERMIT. If more than one transducer is 

to the data logger. Make 
being used, they should be installed consecu- 

sure the connectors are tively beginning at channel one. 
cieunand dry before 
tryirzg to install them. The Well Sentinel transduces connector is on 

the bottom of the instrument. Since it is not 

1. Loosen the connector’s lock ring. 

2. Gently pull the connector halves apart. 

3. Replace all protective caps. Store the 
transducer in its original container or 
where it will be safe from damage to the 
contacts. 

a weight-bearing connector, strain relief 
must be provided. Refer to the Well Sentinel 
Operator’s Manual for suggestions. 

Transducers mounted on reels are supplied 
with a jumper cable for convenient connec- 
tion to the instrument. Transducers on cable 
without a reel connect directly to the instsu- 
ment without a jumper cable. 

To install connectors: 

1. Remove the protective caps from the data 
logger connector and the cable. 

2. Orient the connector patterns so that the 
large tab in the cable connector aligns 
with the V-shaped notch in the instrument 
connector. 

3. Gently press the connector halves together. 
Excessive force should not be required. 

4. Tighten the connector’s lock sing to 
establish a tight connection and water- 
resistant seal. 

Installing in the Water 

Installing a transducer is not difficult, but it 
should be done with care. Here are some 
recommendations to bear in mind. 

Vertical lnstailation 

DONT let a transducer “free fall” into a well 
or onto a water surface because of the 
likelihood of a pressure wave breaking the 
strain gauge (the “waterhammer” effect). 

DO position the transducer below the lowest 
anticipated water level, but not so low that 
the range of the transducer might be ex- 
ceeded at the highest anticipated level. 
Maximum depths in feet and meters are 
shown in the table on the opposite page. 

For example: A 10 PSI transducer will 
measure 23.1 feet of change in water level. 
If the water level is going to drop, the 
transducer should be placed not more 
than 23.1 feet below the static (starting) 



A 
n prevent damuge to 
the vent tzcbe, don ‘t 
allozv the cable to kink 
or bend tight/y, i%e 
minimum recom- 
mertdcd bend radius is 
one inch. This caution 
doesn ‘t apply to the PSA 
version of the PXD-261, 
as it has no vent tube. 
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Range 
(PSI) 

Max.&able Depth 
Feet Meters 

10 23.i ft .7.03 in 
15 34.6 ft 10.5 in. 
20 46.1 ft 14.1 in 
30 69.2 ft 21.1 m 
50 115.3 ft 35.2 m 
100 230.7 ft 70.3 m 
250 576.7 ft 175.8 m 

water level. A 10 PSI transduces positioned 
18 feet below the surface will measure 
change from the beginning water level to 
a drop of 18 feet-at which time it will be 
out of the water. At the same position it 
will also measure a rise in water level up 
to 5.1 feet (23.1 - 18.0) from the starting 
water level. 

DON'T block OS crimp the vent tube-a 
small polyethylene tube inside the trans- 
ducer cable. The vent tube provides for 
equalization of air pressure on the water 
surface and inside the transducer,When a 
change in barometric pressure causes a 
change in water level (e.g., in confined 
aquifers), the change will not be distorted by 
a doubled reading caused by unequal 
pressure. If the vent tube becomes kinked, 
the internal components can be damaged 
without any visible harm to the outside of 
the cable. 

hzssure Limitations. The PXD-26 1 will 
not read data above full-range pressure (the 
“Range” number on the data tag). Above 
this limit the data logger’s reading will 
remain constant. The transducer will not be 
damaged as long as the pressure is less than 
two times the full-range pressure (the 
“Proof” number on the data tag). Never 
submerge a transducer more than two times 
the full-range pressure or it will be penna- 
nently offset, damaged, OS destroyed. 

. 
-. ,,; . . .I.., 

DONTset a pressure transducer below the ’ 
level of the pump in a pumping well. The 
pressure transients generated by the pump 
will cause false level readings. Large pumps 
can swallow the transducer and cause 
permanent damage to both the transduces 
and the pump. 

DO attach the transducer cable securely to 
the wellhead or other stationary object. If the 
transducer slips during the test, it will be‘ 
impossible to tell from the data record 
whether the water level changed, the trans- 
ducer .moved, or both. A secure transducer 
placement is critical to accurate measuse- 
lent. 

If a transducer is subjected to excess pressure 
but still appears to function normally, the 
calibration should be verified by In-Situ. See 
“To Obtain Repair Service” in Section 5. 

DO allow at least a half-hour for the trans- 
ducer to stabilize to the water conditions 
before starting a test or setting the Reference. 
Longer stabilization is always desirable, 
especially in long tests. Even though the 

‘. 
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a 
Alwqrremove fhe cable 
b&re screw&g the 
LID-261 into apipe. 

cable is shielded, temperature stabilization ’ 
and minor stretching can cause apparent i 
changes in the reading. If you expect to ’ 
monitor water levels to the accuracy of the 
transducer, it’s worth allowing the extra time 
for the transducer to stabilize to the test 
environment. 

. pull the transducer and cable connector 
apart. 

2. Unscrew the nosecone by hand and 
remove it. 

Check Readings. After the transducer has 
been installed in the water and the data 
logger has been programmed, it’s a good 
idea to take a reading of the transducer 
depth and then move the transducer and 
take another reading to be sure that the 
transducer is giving a reasonable reading 
and showing change. A transducer might not 

3. Using a 7/B” open end wrench and the 
wrench flats on the transducer body, screw 
the ~~~-261 onto any l/J” NPT threaded 
nipple, tee, or elbow, depending on plumb- 
ing at the wellhead. 

l Apply your wrench to the wrench flats, 
not to the spanner holes at the back end 
of the transducer. 

l Thread sealing (compound or tape) 

be located where you think it is-for ex- may be used if necessary. 
ample, it could be wedged against the casing 4, Peat&h the cable. 
with a loop of cable hanging below it. A 
transducer in such a position may become Accuracy of the electronics may be affected 
dislodged and move during the test, giving a by temperature fluctuations. Therefore, for 
false change in level. The data logger long-term tests (several weeks), we recom- 
Operator’s Manual tells how to take a o mend you insulate the transducer to ensure 
preliminary reading. a thermally stable environment. 

Piping installations 

With the nosecone removed, the PXD-26 1 
can be installed in any I/@ NPT threaded 
pipe to monitor flow. Ahvays remove the 
cable before screwing the transducer body 
into the NPT. 

To install the ~~~-261 in a pipe fitting: 

1. If the cable is attached, remove it. To do 
so, unscrew the locking sleeve and gently 
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A 
in-Silil does not 
warrant the PAD-261 
againsl akzages 
caused by use wi!h 
devices no! providti by 
h-S&4. 

Using the PXD-261 with 
Other Equipment 

This information is designed to help you 
interface the ~~~-261 with third-party 
instrumentation. To make proper use of this 
information you should be prepared to 

Read and understand a schematic 
diagram 

Research other equipment manuals for 
interface details 

Run to an electronics store for parts 

Use a soldering iron and other small 
tools for electronic assembly 

If any of these resources are not available to 
you, contact In-Situ’s customer service 
personnel for assistance, or quotes on 
custom cables and interfaces. 

The PXD-26 1 provides a linear current 
output that is proportional to the applied 
pressure. This output is a 4-20 IA change 
corresponding to a full-scale change in 
pressure. The voltage required by the trans- 
ducer is 12-30 VDC. 

Arty data logger that provides the necessary 
voltage and can read the 4-20 ~-IA current 
output can be used with the ~~0-261. To 
insure accuracy, pokier should be applied for 
a minimum of SO milliseconds prior to any 
reading. 

The wiring of the ~~~-261 is shown here. It 
is a standard 2-*ire, 4-20 mA transducer. 

SOURCE 

&pfj$, 

INPUT 

Any mating connectors needed must be 
ordered separately from In-Situ. LIO not use 
any other type of connector as this will I 
compromise the integrity of waterproof 
operation. Also, remember that the vent tube 
in the cable must remain unobstructed to 
assure that the transducer is insensitive to 
barometric pressure changes. See Section 4, 
Transducer Maintenance, for additional 
details. 
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level Mode Application: Slug 
Tests 

When conducting a slug test, caution must . 
be used so that the amount of water slugged 
does not over-pressure the transducer. 

Fir example: You have a 20 PSI transducer 
down a test hole with $-inch casing. Say the 
water surface is 100 ft. from the top of the 
casing, and the transducer is set 23 ft. beIow 
the surface of the water. (This corresponds to 
a transducer reading of 10 PSI.) If the hole 
is instantaneously slugged with 20 gallons of 
water, an additional pressure of 33.2 PSI 
would be created. Thus, the transducer 
would be subjected to an instantaneous 
pressure of 43.2 PSI, which is greater than 
the 40 PSI (2X) it can withstand without 
damage. 



a 
When in doubt about a 

programming step, 
please consult the 
Operator 3 Nanual for 
your data loggez 

- 

3 Programming the Data Logger 

The process of collecting data from the PXD- 
261 with In-Situ’s data loggers is referred to 
as “running a test.” This has three steps: 

Enter the test conditions into the data 
logger. 

Enter the transducer characteristics into 
the data logger. 

When the data logger is programmed 
and the ~~~-261 is in place, the test 
can be started. 

How you carry out these steps depends on the 
data logger you are using. This section 
briefly highlights some of the differences 
among data loggers. Depending on the 
logger, the questions or “prompts” for input 
may be worded slightly differently. More 
complete information cab be found in the 
Operator’s Manual for the data logger. 

9 

Definitions of Terms 

Type 

also called input type, channel &pe, probe 
type, transducer type, XD type) a&a type, 
mehmmmmt type 

This is important because it tells the data 
logger how to power up, and take a reading 
from, the transducer connected to an input 
channel. The type also determines the data 
reduction equations that are used to convert 
the 4-20 mA output of the transducer to 
ineaningful results in the desired units. 

Linearity, Scale, & Offset 

These “calibration coefficients” are unique 
to each transducer and may be found on a 
data tag and also in the probe calibration 
documentation. 

.- ,.; . . ,.~,. 
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10 Section 3: Programming the Data Logger 

a 
The PXD-2GI rquir6 
50 mSe4 warmup time. 

a 
One PSI-eiyber PSL4 or 
PSI&is qua1 to 
2.30667 f@t of water. 

0 
Remember: when you 
choose surface mode- 
exn tJfmonitoring in a 
we/I-when the wafer 
level goes up, your 
num hers will go up; 
when the water ieyel 
goes down, the num- 
bers will go down. 

Warmup 
/ 
I 

also culled delay, warmup &lay 

This is the time required for the logger to 
power and read the transducer. The ~~~-261 
requires 50 milliseconds’(mSec). 

Specific Gravity 
Pure water has a specific gravity of 1 .O. A ten 
PSI transducer will measure 23.1 feet of 
change in a fluid that has a specific gravity 
of 1.0 (10 PSI x 2.30667 ft./PSI). 

If the working fluid is not water, some 
situations may require that you determine its 
specific gravity to obtain accurate test results. 
Most In-Situ data loggers let you specify the 
fluid’s specific gravity through a simple 
menu option. When monitoring in water, the 
specific gravity should usually be set to 1.0. 

Mode & Reference 
When measuring water levels, the Mode 
setting determines whether the displayed 
values increase or decreae in response to 
changes in water level. The Reference is a 
user-specified starting point for all the test 
measurements. See the box opposite. 

The data loger substitutes your Reference for 
the transducer’s raw pressure reading at the 
moment you enter it (HERMIT 1000, HER- 
MIT 2000, LTM3000) or optionally at the 
start of the test (HERMIT 3000, LTM3100). 

‘< . .i. _ __ __ . _ 

HERMIT 1 OOOC 

HERMIT software is integral 
to the data logger. Each step 
is performed through its 
own menu: 

1. Set up the test in the Enter Data menu. 
Refer to Section 4 of the HERMIT 100UC 
Operator’s Manual for details. 

Type. Select “Level” for water levels or 
“Func” for direct pressure readings. 

2. Set up the transducer(s) in the Enter XD 
menu (operator’s manual Section 5 >. 

Scale, Offs(et), Lin(earity). Enter values 
from the E%D-261 data tag. 

Note: With an older model HERMIT 
(1OOOB or earlier), use the “Linear” or 

,. “BFSL” coefficients printed in the calibra- 
tion documentation. 

Delay. Enter 50 (milliseconds) I 

For Level types- 

Ref. Skip the Reference your first time 
through the menti. Go back and enter it 
after the transducer is installed. 

Dsp. Combination of Units & Display 
Mode. Choose from 

En: tot Feet, Top of Casing mode 
En: Sur Feet, Surface mode 
Sl: tot Meters, Top of Casing mode 
$1: Sur Meters, Surface mode 



. 
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The Surface Mode is “positive up.” In other words, increasing 
water levels will result in incre~~.&g readings. Decreasing water 
levels correspond to decreasing readings. This mode is often used to 
monitor surface waters such as streams and lakes, or in wells to use 
pressure head data directly 

The TOC (Top of Casing) Mode is “positive down.” That is, 
decreasing water levels correspond to increasing readings, because 
the water level is getting further from the top of the well casing. 
Increusing water levels result in decreusi~g readings. This mode is 
useful when monitoring drawdown and readings referenced to the 
top of the well casing are required. 

The Reference field provides a built-in linear offset for your data. The Reference is used to base the 
displayed readings on a known, user-specified starting point. (In Win-Situ, the Reference is optional, and 
can be changed or even removed later, when the data are displayed.) With a careful choice of Reference, 
you will never have to recalculate your data at the end of a test. However, it is important to understand 
the effect of different References. The table below shows some examples: 

With this Mode... And this Reference... The data will be displayed as... 

Surface Present depth (e.g., a lake) Depths 

Surface Altitude of water surface Altitudes 

Surface Zero Changes from the initial water level: When numbers 
get lower, the level is dropping, when numbers get 
higher, the level is rising 

Surface Present sensor depth* Height of the column of water above the sensor 

Top of Casing Distance from TOC to Distance from the top of the casing to the present 
starting water level water level 

Top of Casing Zero Changes from the initial water level: When numbers 
get higher, theJeve1 is dropping, when numbers get 
lower, the level is rising 

Head NOI dppalimble Height of the column of water above the sensor 

+ /n Win-Situ, you can read the sensor &p/h by prtwing the Read button. 

_ 
,., . ., .‘,’ 

,. 

., .‘. 
. . . 
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12 Section 3: Programming the Data Logger 

See page 11 or the operator’s manual for 
illustrations of each mode. . 

3. Install the PXD-261 in the water and let it 
stabilize (30-40 minutes). Enter the 
Reference for Level type. 

4. Start the test. Details are in Section 7 of 
the operator’s manual. 

When mmring water 
levels with a HERMT 

HERMIT2000 
1000 or 2000, it is 
crucial to en fer a HERMIT software is 
Reference for each level integral to the data 
tyPe input, with the logger. Each step is 
transducer connected perfortned through its 
and set, before starting own menu: 
a f&t. i’h 13 bemuse 
the hfa logger calcu- 
afes the wafer level as 

1. Set up the test in the Test Setup menu. 

you instructed if to do 
Refer to Section 4 of the HERMIT2000 

(up or d?nz from your Operator’s Manual for details. 
reference &fun) at the TVne. Select “Level” tvne for water level. 
moment you enter the 
Reference andprcss 
EIVZR. 

“&ix” type for direct pressure readings, 
or “Fiow” type to measure flow rates. 

2. Set up the transducer(s) in the XD menu. 
See Section 5 of the operator’s manual. 

Lin(earity), Scale, Offs(et). Enter the 
values on the ~~~-261 data tag. 

l connect to a PC and use Win-Situ’“, In- 
Situ’s data acquisition software for 
Windows@, as described on page 13 for 
the LTM3 100. Delay. Enter 50 mSec (milliseconds). 

For Level types- Keypad 

Ref. Skip the Reference your first time 
through the XD menu, Go back and enter 

it after the transducer is installed and 
stabilized to the water temperature. 

SG (Specific gravity). Use 1 .O,for water. 

Units. Select Feet or Meters. 

Mode. Choose Surface or TOC. Refer to 
page 11 or the HERMIT2000 Operator’s 
Manual. 

3. Install the ~~~-261 in the water and let it 
stabilize (30-40 minutes). Enter the 
Reference for Level type. 

4. Start the test. Details are in Section 7 of 
the operator’s manual. 

HERMIT3000 

YOU can set up tests and 
probes for the eight- 
channel HERMIT 3000 in 
two ways- 

* use the HERMIT’s 
keypad to access its own internal 
menus, or 

1. First, define the probe(s) using the Probe 
Menu. Refer to Section 3 of the HERMlir 
3000 Operator’s Manual for details. 
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HERMIT 3000 users can 
choose gauge or 
absolute barometric 
praure compensation 
,. -9ardhs of whether the 
.’ I-261 cable is vented 
or non-ventixi. 

Probe Itpe. Select Pressure. 

Linearity, Scale, Offset. Enter the co- 
efficients on the PXD-26 1 data tag. 

Warmup seconds. Should be zero., 

Warmup millisecs. Enter 50. LTM3100 
Compensation. Select Gauge for PSIG 
(normal with vented cable) or Absolute 
for PSIA (non-vented cable). For complete 
information see Section 3 of the HERMIT 
3000 Operator k Manual. 

Specific Gravity. Use 1 .O for water. 

Mode. To measure water levels choose 
Surface or Top of Casing. See page 11 for 
descriptions and illustrations of each 
mode. Choose Head to measure the 
pressure (or height) of the column of 
water above the pressure sensor. 

Reference. User-specified starting point 
for Surface or Top of Casing mode. The 
default reference of 0 is equivalent to 
“zeroing” the probe. 

Manual Read. Displays a head reading to 
show where the probe is located. 

When to Reference. Now: Measurements 
will be relative to the water level at the 
time of probe definitioq. Start of Test: 
Measurements will be relative to the water 
level at the time the test starts. 

2. After the probe or probes are defined, use 
the Test Menu to define a test Refer to 
Section 4 of the operators manual. 

3. Start the test. 

The four-channel Well 
Sentinel LTM3 100 uses 
Win-Situ”‘, In-Situ’s 
data acquisition soft- 
ware for Windows? 

1. Use the Define button in Win-Situ’s Probe 
Facility to set up the “external” probe. See 
Section 4 of the Win-Situ User’s Guide. 

Linearity, Scale, Offset. Enter the values 
on the ~~~-261 data tag. 

Warmup. Enter 50 milliseconds. 

‘Qpe. Choose Pressure/Level. 

Specific Gravity. Use 1 .O for water. 

Mode. To measure water levels choose 
Surface or Top of Casing. See page 11 or 
the Win-Situ User’s Guide for descriptions 
and illustrations of each. Choose Head to 
measure the pressure (or height) of the 
column of water above the sensor. 

Reference. User-specified starting point 
for Surface or Top of Casing mode. A 
reference of 0 is equivalent to “zeroing” 
the probe. 

.-. .; : ,. 
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14 Section 3: Programming the Data Logger 

Take reference reading. Now: Measure; 1. Select “Program and Activate a Test” from 
ments will be relative to the water level at the main lnenu to enter the test and 
the time of probe defiriition. Start of test: transducer information, and to start the 
Measurements will be relative to the water test. See Section 5 of the LTM 3000 
level at the time the test starts. Opera/o& Manual for details. 

2. Use the Test Facility to set up the test. XD Type. Only the Level type is available. 

a 
With Win-Situ, many of 
the initial probe setup 
parameters can be 
changed lateq afler the 
test, uthen you disphzy, 
graph, orprint the test 
a&a; 

Details are in Section 5 of the Win-Situ 
User’s Guide. 

3. A Scheduled start test will start by itself; or 
you can press the Start button to start a 
Manual test. 

LTM3000 
:q 

The one- ’ 
channel Well 
Sentinel LTM 

Units. Toggle between Metric (meters) 
and English (feet). 

SG (Specific gravity). Use 1.0 for water. 

Linearity, Scale, Offset. Enter the co- 
efficients from the ~~~-261 data tag. 

XD Mode. Toggle between Top of Casing 
and Surface. See page 11 above for details. 

Refererice. Enter the Reference after the 
transducer is installed in the water and 
stabilized (30-40 minutes). 

3000 uses 
SituCom, a separate DOS-based program to 
communicate with a PC. All three steps are 
performed through one menu option: 

The pressure reading is calculated using the quadratic.formula 

P=Lx2+SX +o 

where Jj = Pressure in PSI 
X = Normalized* transducer value (O-l) 
L = Linearity value from probe data tag 
S = Scale value from probe data tag 
0 = Offset value from probe data tag 

V+ansducer reading (in milllilmps) minus 4 divided by II; 



be only removable 
parts of the Pm-261 
ure the nosecone and 
cable. Do not take the 

body apart, us this may 

severely damuge the 

transducer and will 
void the wurrun ty. 

a 
Never attempt to dig 
foreign mutter from the 

cavity under the filter. 
lfrou have qu&im 
concerning cleaning, 
please contact Customer 
Service. 

4 Transducer 

V 

Maintena.nce 

Vent Tube 

The pressure sensor of the standard (PSIG) 
~~~-261 is specifically designed to be 
insensitive to barometric pressure changes. A 
vent tube incorporated into the transducer 
cable assures that atmospheric pressure is 
the reference pressure to the sensor dia- 
phragm. Forproper operation the vent 
tube should not be bent, kinked, or 
blocked. Such obstructions will cause 
barometric pressure fluctuations to appear in 
measurements, and may also introduce 
large, varying errors due to thermal expan- 
sion and contraction of air within the vent 
tube and probe body 

The cable of the PSIA version of the ~~~-261 
does not have a vent tube. I 

15 
1 

Filter 

A small mesh filter protects the pressure 
sensor from dirt and other foreign objects. It 
is held in the end of the NPT threads by a 
small Teflon sleeve and can be seen when 
the nosecone is removed. The filter appears 
opaque when clean. If it becomes clogged 
with silt, try flushing it gently with a couple 
of squeezes from a water bottle. If this 
doesn’t do the trick, contact Customer 
Service as described on page 18. 

Nosecone 

If the holes in the nosecone become plugged, 
take the nosecone off and clean the holes 
with a swab or brush. To replace the 
nosecone, first put the wavy spring washer 
over the threads, then screw on the nosecone 
hand-tight. 

._ . .- : :... ” 

. . 



16 Section 4: Transducer Maintenance 

Quick-Connect Cable I 

The ~~~-261’s Quick-Connect cable connec- 
tor permits easy cable removal when chang- 
ing to a different cable, installing the 
PXD-26 1 in a pipe fitting, or storing the 
probe. 

To attach the cable: 

For optimum pe for- 
munce, keep the thread 

1. Remove the protective caps from the PXD- 

on both hulva of the 261 backshell and the Quick-Connect 
Gable wnnedor clean. connector on the cable. 

2. Slide back the sleeve of the Quick-Connect 
connector. 

3. Align the tab in the MI-261 backshell 
with the slot inside the cable connector. 

4. Slide the two parts together and press 
tightly They should slip together easily, 
without forcing. 

5. Tighten the locking sleeve hand-tight. 

0 To remove the cable: 

fy~u he questions 1. Unscrew the sleeve. 
about cleaning the 
cable, please contact 
Customer &vi& 

2. Gently pull the transducer and cable 
connector apart. 

2. Replace the protective caps. 

The jacket of the standard transducer cable 
is Teflon? This material was selected for its 
toughness, abrasion resistance, and ability to 
stand up to harsh chemical environments. It 

is important not to expose the cable to sharp 
edges common to well casings. 

A cable jacket made of polyurethane is also 
available. It is more flexible at low tempera- 
tures than Teflon. The same precaution as to 
sharp edges should be observed. 

All cables are internally sealed to protect the 
transducer in the event that the cable is cut. 
Don’t attempt to repair, splice, or seal any 
cuts found without first consulting In-Situ 
Customer Service personnel, as described in 
the next section. 

Calibration 

Your pm-261 is designed to maintain its 
accuracy Specifications through its useful 
service life, although annual recalibration 
will keep it operating at peak efficiency. 
Accuracy’can be adversely affected by im- 
proper care and handling, exceeding operat- 
ing pressure and temperature limits, 
physical damage or abuse. 

Contact In-Situ Customer Service for infor- 
mation on periodic check-ups and recal- 
ibration. See page 18. 



5 Warranty & Service Information 
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Warranty Provisions 

In-Situ Inc. warrants all products sold, excluding 
batteries sold with such products, against defects in 
materials and workmanship under normal operating 
conditions. Such products include data loggers, 
probes, and accessories, and are warranted for the 
following periods: TROLL and Multi-Parameter 
TROLL data loggers are warranted for five years; 
HERMIT 3000 data loggers are warranted for two 
years; probes are warranted for one year; and all other 
products, including accessories and cable, are 
warranted for ninety days. The warranty period for all 
products begins on the day the product is first * 
delivered to the customer. 

For an additional price, In-Situ Inc. offers extended 
warranties for probes at the time of original purchase. 
When the warranty is extended at the time of pur- 
chase, probes are warranted for two years. 

During the warranty period, and, if purchased, during 
the extended warranty period, (n-situ will repair, or, at 
its option, replace at no charge, components that have 
proven to be defective during the period of warranty, 
provided that the warranted product is shipped, pre- 

. , ..- I .- . 
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paid, to In-Situ Inc. In-Situ’s Customer Service staff 
must be contacted for shipping instructions prior to 
shipment. 

These warranties do not apply if the warranted 
product has been damaged by common negligence, 
accident or misuse. These warranties do not apply to 
any product that has been repaired, serviced, or 
modified by an unauthorized person. 

THERE ARE NO OTHER WARRANTIES, EXPRESS 
OR IMPLIED. WHICH EXTEND BEYOND THE FACE 
HEREOF. NO WARRANTIES OF MERCHANTABIL- 
ITY OR OF FITNESS FOR ANY PARTICULAR PIJR- 
POSE ARE MADE BY IN-SITU INC. 

In-Situ Inc.‘s obligation and liabilitv under this 
warrantv is exoresslv limited to renairinn and reolac- 
in!. at In-Situ Inc’s ontion. anv oroduct found to be 
defective or otherwise not in conformitv with this 
warrantv. The oblieation to renair or reolace shall 
terminate when the warrantv exoires. 

In-Situ Inc.‘s maximum liability in damages to 
customer, from whatever source, including any breach 
of contract, shall be limited to the difference between 
the delivery price of the product and the market price 
of such product at Customer’s destination at the time 
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18 Section 5: Warranty & Service Information 

of such breach. IN NO EVENT SHALL IN-SITU INC: BE 5. Clean the’probe and cable. Decontaminate 
LIABLE FOR PERSONAL INJURY, PROPERTY D&GE, 
LOSS OF PROFIT, DELAY OR ANY INCIDENTAL OR 
CONSEQLJENTJAL DAMAGES WHETHER ARISING 
FROM CONTRACT, BREACH OF CONTRACT, TORT, IN- 
SITU INC’S NEGLIGENCE, STRICT LIABILITY OR 
THE BREACH OF ANY EXPRESS OR IMPLIED 
WARRANTY, INCLUDING BUT NOT LIMITED TO ANY 
IMPLIED WfiRRANTIiS OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. 

thoroughly if the probe has been used in a 
toxic or hazardous environment. 

6. Pack the ~~~-261 in its original shipping 
box if possible. Include your write-up of 
the symptoms, a statement certifying that 
the probe has been decontaminated, and 
any other supporting documentation. 

To Obtain Repair Service 

If you suspect that the transducer is mal- 
functioning and repair is required, you can 

m 
help assure efficient servicing by following 
these guidelines: 

1. Call In-Situ Customer Service toll-free at 
Plwse. . . call 11s before l-800-446-7488. 
you retunz quipment, 
and remember to put 
the /MA number on the 

2. Be prepared to describe in detail the exact 

label. 
nature (symptoms) of the problem, 
including how the transducer was being 
used and the condiiions noted at the time 
the malfunction occurred. 

3. If service is required, obtain an RMA 
(Return Material Authorization) number 
from service personnel. 

4. Write a description of the symptoms for 
service personnel, indicating whether the 
m&.mction occm intermittently or 
constantly. Save printouts or other materi- 
als that illustrate the problem. 

Send the package, shipping prepaid, to: 

In-Situ, Inc. 
Customer Service 
A’ITN: Ri’vlA# (assigned no. here) 
210 South 3rd Street 
Laramie, WY 82070 

The warranty does not cover damage during 
transit. In-Situ recommends the customer 
insure all shipments. Warranty repairs will 
be shipped back prepaid. 

Serial Number 

Each ~~~-261 carries an individual serial 
number engraved on the body. It is recomn- 
mended that owners keep a separate record 
of this number. Should your transducer be 
lost or stolen, the serial number is often 
necessary for tracing and recovery, as well as 
any insurance claims. If necessary, In-Situ 
maintains complete records of original 
owner’s names and serial numbers. 



Appendix: Specifications 

General 
Wetted materials 
Transduction principle 
Dimensions 
Weight . 
Operating temperature 
Storage temperature 

Accuracy 
At 15°C (53°F) 

Electrical 
Signal current 
Min. warmup time 

Ranges 
Standard 

. _ 

316 Stainless steel, Wton? 
Integrated silicon strain gauge bridge 
0.86” dia., 8.5” long (2.2 x 21.6 cm) 
1 lb. (0.45 kg) 
5” to 30°C (41” to 86°F) 
-40’ to 125°C (-40’ to 257°F) 

+0.05% 

4-20 mnA (typical throughout pressure range) 
50 milliseconds 

10 PSI (23 ft. / 7m water) 
15 PSI (35 ft./l 1 m water) 
20 PSI (46 ft. /14 m water) 
30’~~1(69 ft. /21 m water) 
50PSI (115ft./35mwater) 
100 PSI (231 ft. /70 m water) 
250 PSI (578 ft. /176 m water) 

19 

- _ ./ . __ . ,. ., , 



_ . -_ - . . . _ - - . . . n -. -.-. . -. .- ._L . ..----_ .^__. 

20 Specifications 

Overpressure tolerance 2X full ra?ge 

Cable 
Wetted materials 
Size 
Maximum length 
Weight 

Reels 

Teflon@, polyurethane 
0.26” (6.7 mm) OD ncimina! 
4500 ft (1372 m) 
Polyurethane: 3.3 IbJ100 ft. (1.5 kg00 m) 
Teflon: 4.4 lb./100 ft. (2.0 kg00 m) 
ABS Plastic: up to 350 ft. (107 In) capacity (standard) 
Small Steel: up to 550 ft. (168 mn) capacity 
Large Steel: up to 1500 ft. (457 in) capacity 

Due to continuingproduct a’evelopnent this information is subject to change wiybout nofice. 

0010000 2/98 
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itu Inc. 
Helping monitor the earth’s resources 

210 S. 3rd Street 
Laramie, WY 82070 

Did you know? . 
That you can get fast, friendly technical assistance from our 

Customer Service Department 24-hours a day, 7-days a week! 

Our goal is to ensure your 100% satisfaction with In-Situ and our complete line of 
Environmental Monitoring Systems. Call us today for answers to your questions! 

ow3990 z/97 
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C$$@ In-Situ Inc. 
Helping monitor the earth’s resources 

Important Calibration Information 

The enclosed document provides calibration information for your In-Situ pressure 
transducer. We want you to know something about our calibration procedures and their 
effect on the transducers we manufacture and sell. We take our published specifications 
seriously, and in most cases, the actual product specification exceeds what we publish. 

To familiarize you with our calibration procedures we are including a brief explanation of 
our test procedures and a short description of what the plots show. 

THE CALIBRATION PROCEDURE 

We run six separate cycles to test the transducer’s performance and ability to repeat 
readings at constant temperatures. For each cycle, the transducer is temperature- 
stabilized for 2 hours, then pressure readings are taken from 0 to full scale (FS) 
pressure and back to 0 in 10% FS steps (22 data points). 

The transducer is optimized for operation at lSC, a temperature that characterizes a 
majority of groundwater applications. 

THE-PLOTS 

“Deviation” refers to the difference between the actual transducer rea’dings and our 
NIST-traceable (National Institute of Standards and Technology) pressure standard. The 
percent deviation is plotted against the percent of full scale (FS)’ pressure. This 
“deviation” is sometimes referred to as the transducer’s “Accuracy.” 

Temp. Stability Quadratic For the transducer to pass, the deviation over the first four 
cycles must be within the transducer’s accuracy specifi- 
cation. 

Repeatability Quadratic For transducers used with most In-Situ data loggers, which 
provide for’entry of 3 quadratic coefficients. The deviation 
over the last two 15°C cycles must be within the trans- 
ducer’s accuracy specification. 

Repeatability Linear For transducers used with the older HERMIT IOOOB, which 
can only accommodate 2 linear (BFSL) coefficients. The 
deviation is provided for reference. 

OVER 



The lower right section of the page gives additional information: 

Coefficients 

Quadratic: The transducer’s quadratic coefficients (same as the “QUAD COEF” 
found on the probe’s data tag). These are the coefficients to enter into In- 
Situ’s data loggers before running a test. instructions for programming 
Linearity, Scale, and Offset may be found in the data logger operator’s 
manuals. 

Linear.. The transducer’s linear coefficients (also called Best Fit Straight Line 
coefficients; same as the “BFSL COEF” found on the probe’s data tag). 
These are the coefficients to use with the older HERM!T IOOOB. This 
model has been discontinued, but if you have one, you can find the 
instructions for programming Scale and Offset in the HERMIT 10008 
Operator’s Manual at Section 4, Transducer Parameters. 

Quadratic Temperature Stability: The maximum positive and negative deviations 
plotted over the first four cycles. 

Quadratic Thermal Hysteresis: The deviation between the first two 15°C cycles. 
Must be within the transducer’s accuracy specifi- 
cation 

Repeatability 

Deviation: The maximum positive and negative deviations plotted over the last 15°C 
cycles. 

Hysteresis.. The deviation over the last 15°C cycles. Must be within the transducer’s 
accuracy specification. 

0002901 5/97 
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Quality Inspection Report 
PXD-261 Pressure Transducer @J In-Situ Inc, . 

Helping monilor he earth’s resources 

Unit Serial Number Date Inspected 3 

Capacitance reading within range (8~1F - 20rtF) -. 
Correct model and serial number engraved on housing la-ou 
Correct pressure range an&jnuM indicated on dust cap I24 u u 
Correct quadratic zu&BFSt coefficients indicated on dust cap la 0 cl 
Correct calibration date indicated on dust cap 0 u B 
Quick Connect cable head set screws properly installed Ia. Cl u 
Sensor filter screen properly installed til u 0 
Stainless steel front end set screws properly installed 
Wave washer properly installed 
Nose cone properly installed 
“Body” in acceptable condition 

Calibration documentation correct and included 
Production Job Number: 5-czv2 

Thank you for purchasing quality In-Situ products. I have personally certified that this product has&been inspected and 
meets all of the required Quality Inspection Points as prescribed by this document. 

-- 

Production Technician 

QA Control 

PRESSURE TFlANSDUCE.R 
D)5TE IIF CflLIBRATION 313196 

;;I;; P/;-p\;; S/N 5966 
PROOF 00 PSI 

QUAD CQEF- pJ;rlty -040 
9-9100 

Of l’sat -4607 
BFSL COEF. ~ Scale 9-9597 
(10008 DNLV) offset -4663 

lWW~~:lURED lV IW-II~U~NC.L~R~II~VI. WVOlllnD 
1W LOUlPNCllI II PROlEClEO IIV ORL 

OR HOW iW-WU INC. PlItNlO 
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.$jJ In-Situ Inc. 
’ Helping monitor lhe earth’s resources 

Quality lnspectk Repok” 
PXD-261 Pressure Transducer 

Unit Serial Number 5-777 /o F’S/& Date Inspected ?/m/7% 

Calibration documentation correct and included 
Production Job Number: y=2’5=;7 

Thank you for purchasing quality In-Situ products. I have personally certified that this product has been inspected and 
meets all of the required Quality Inspection Points as prescribed by this document. 

Production Technician _ 

PRESSURE TRANSI1UCE.R 
DATE IIF CRLIBRATION 3/3/98 

IlODEL PHII- S/N 
RANGE 10 PSI 

5999 
PROOF Be P91 

QA Control 

QUCIll COEF- 4585 

Offset 
9=8944 
-4503 

BFGL COEFS Stole 
Cl8008 ONLY) Offset 

9-9457 
-4mB 

~nnw4mURED IV Ill-IIIU MC- LnAanIE~ WvOnlnl WI LoUlPnCrll II PnOmILP IIV one 
on NW Ikanu INC. PIILI(lI 



--- .- 
-- 

. 
- 

. 
.._...__. .___.._ 

_..._ _. 
_ 

-. 

. 

- 
i..; .- 

i 
. . . 

. 
- i. 
..- 

_.. 
- 

_I 
..- 

.: 
L 

-_ 
. 

., 
; , M

 
- 

L’- 
L- 

LL:. 
-.- 

..: 
f 

-, 
. . 

LY’.L.’ 
,.. 

--. 
_._ 

; 
. 

__ 

C
 

c u 
4 d -u 

r 

,i -. 
_ 

. 
- 

- ; 
._ 

-. 
_. -- 

.- 

J 

i 
! / \ , 

-r ‘.J 
._ 

+ L 
r-e+ 

. 
:. , 

C
L 

-2 
- 

. . . 



@(j&-Situ Inc. Quality lnspectih 
Helping monitor the earth’s fesowxs PXD-261 Pressure Transducer 

Unit Serial Number &O~? /49/S/G Date Inspected ~/~/~S 

Nose cone properly installed 

Thank you for purchasing quality In-Situ products. I have personally certified that this product has been inspected and 
meets all of the required Quality Inspection Points as prescribed by this document. 

/I&+---- 

PRESSURE TCIANSDUCE.R 
BATE IIF Cf~LIBRATION 3/3/98 

;;I;: p/i&i!$ S/N 6664 
PROOF B6 PSI 

QUAD COEF- &pY 4347 
9-9478 

Qffset -4359 

Production Techr%&i- 

Br8L COEF. Sccrle 
(L660B ONLY) offset 

9*96B9 
--WI3 

1IINUf(I’:IURED BV IN-IIlU INC. LIIRIIIIIE. NVOlUN6 
rm wwwtr I8 PnuVEclco IIV ONE 

an nom IW-81ru inc. PRIENTB 

QA Control 
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today! 
Complete and return this card today to help us maintain accurate records of your 
instrumentation. Additionally, registering now ensures that your receive the latest product 
information and news from In-Situ. 

I 1’ ’ 1 fl 1’ ” ” ” ” 1’ ” ” ” ’ “1 
E-mail addws 

Please list your serial number(s) below: 

PlUdWl Serial number 

F4$3S~RtS -I-WMD~RO OS966 
05992 
06004 

now many people does your company employ? 

0 l-4 Cl 5-9 0 IO-19 Cl 20-49 Cl 50-99 BI loo+ 

, 
I 
t 
I--___-----_------------------------------------* Data Acquisition 

primary business of company (check one): 

Cl Engineering Cl Utilities 
Cl Consulting Cl Education 
Cl Industrial $1 Government 
Cl Municipality Cl Agriculture 

0 Other 
0 I have an Internet connection I 

Cl Mining 
Cl Drilling 
Cl Military I I 

What other types of equipment do you own/rent? 0 I prefer to rent 

0 PID/FID/GC 
El Test kit5 

Cl Samplers 

o Packers 
0 Pumps 
0 Other 

How would you describe your services? 

Cl Aquifer characterization 
•I IndustriaVWastewater 
Cl Hydropower 
Cl Fisheries 
Cl Surface water 
Cl Geothermal 
Cl Aquaculture 
Cl Groundwater 
0 Wetlands 

Cl Water quality 
Cl Long-term monitoring 
Cl Waste management 
0 Effluent . 
0 Remediation 
0 Process con trot 
s Recovery/Extraction 
0 Research 
0 Other 

Other comments or suggestionsr 

.’ 

Thank you for taking the time to complete this registration card. Your comments are 
extremely valuable to us and help us design better products that are suited to your needs. 
Thank you again. 
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Installation and Operating Instructions 

Your Grundfos Redi-Flo4 Environmental Pump is 
of the utmost quality. Combined with proper 
installation, ,your Grundfos pump will give: you 
many years of reliable service. 

To ensure the proper installation of the pump, carefully 
read the complete manual before attempting to install 
the pump. 

SECTION 1. 

Shipment Inspection 
Examine the components carefully to make sure no damage has 
occurred to the pump-end, motor, cable or control box during 

The motor is equipped with an electrical cable. Under no 

shipment. 
circumstance should the cable be used to support the weight of 
the pump. 

This Grundfos Redi-Fio4 Environmental Pump should You will find a loose data plate wired to the pump. It should 
remain in its shipping carton until it is ready to be installed. be securely mounted at the well or attached to the control box. 

*, The carton is specially designed to protect it from damage. 
During unpacking and prior to installation, make sure that the 
pump is not contaminated, dropped or mishandled. 

SECTION 2. 
Pre-Installation Checklist 

Before beginning installation, the foffowing checks should be 
made. They are all critical for the proper installation of this 
submersible pump. 

/7J A. CONDITION OF THE WELL 
If the pump is to be installed in a new well, the well should 
be fully developed and bailed or blown free of cuttings and 
sand. Dispose of discharged materials in accordance ‘with 
the specific job site requirements. The stainless steel 
construction of the Redi-Flo4 Environmental Pump makes it 
resistant to abrasion; however, no pump, made of any 
material, can forever withstand the destructive wear that 
occurs when constantly pumping sandy groundwater. 

Determine the maximum depth of the well, and the drawdown 
level at the pump’s maximum capacity. Pump selection and 
setting depth should be based on this data. 

The inside diameter of the well casing should be checked to 
ensure that it is not smaller than the size of the pump and 
.motor. 

q B. CONDITION OF THE WATER 
Redi-Flo4 pumps are designed for pumping cold groundwater 
that is free of air or gases. Decreased pump performance 
and life expectancy can occur if the groundwater is not cold 
or contains air or gases. 

q C. INSTALLATION DEPTH 
Pumping sand or well sediment can occur when the pump 
motor is installed lower than the top of the well screen or 
within .five feet of the well bottom. This can reduce the 
performance and life expectancy of the pump and should’be 
avoided. 

If the pump is to be installed in,a lake, containment pond, 
tank or larger diameter well, the water velocity passing over 
the motor must be sufficient to ensure proper motor cooling. 
The minimum recommended water flow rates which ensure 
proper cooling are listed in Table A. 

q D. ELECTRICAL SUPPLY 
The motor voltage, phase and frequency indicated on the 

. motor nameplate should be checked against the actual 
electrical supply. 

1 
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SECTION 3. 
Wire Cable Type 

-’ ’ type of wire used between the pump and control box with no splices and must be suitable for use with submersible k ” : 
Jld be approved for submersible pump applications. The pumps. 

Lonductor insulation should have a continuous Teflon@ jacket 

SECTION 4. 
Installation 

The riser pipe or hose should be properly sized and selected 
based on estimated flow rates and friction-loss factors. 

A back-up wrench should be used when attaching a riser 
pipe or metallic nipple to the pump. The pump should only 
be gripped by the flats on the top of the discharge chamber. 
The body of the pump, cable guard or motor should not be gripped 
under any circumstance. 

If steel riser pipe is used: 
An approved pipe thread compound should be used on all 
joints. Make sure the joints are adequately tightened in order 
to resist the tendency of the motor to loosen the joints when 
stopping and starting. 

When tightened, the first section of the riser pipe must not come 
in contact with the checkvalve retainer in the discharge chamber 
of the pump. 

, r the first section of the riser pipe has been attached to 
jump, the lifting cable or elevator should be clamped to 

me pipe. Do not clamp the pump. When raising the pump and 
riser section, be careful not to place bending stress on the 
pump by picking it up by the pump-end only. 

Make sure that the electrical cables are not cut or damaged in 
any way when the pump is being lowered in the well. 

The drop cable should be secured to the riser pipe at frequent 
intervals using an approved clip or tape to prevent sagging, 
looping and possible cable damage. 

If plastic or flexible riser pipe is used: 

Use the correct compound recommended by the pipe 
manufacturer or specific job specifications. Besides making 
sure that joints are securely fastened, the use of a torque 
arrester is recommended when using these types of pipe. 

Do not connect the first plastic or flexible riser section directly 
to the pump. Always attach a metallic nipple or adapter into the 
discharge chamber of the pump. When tightened, the threaded 
end of the nipple or adapter must not come in contact with the 
check valve retainer in the discharge chamber of the pump. 

The drop cable should be secured to the riser pipe at frequent 
intervals using an approved clip or tape to prevent sagging, 
looping and possible cable damage. 

IMPORTANT- Plastic and flexible pipe tend to stretch under 
load. This stretching must be taken into account when 

uring the cable to the riser pipe. Leave enough slack 

\ een clips ortaped points to allow for this stretching. This 
.-. :Jencyfor plastic and flexible pipe to stretch will also affect 
the calculation of the pump setting depth., If the depth setting 

2 

is critical, check with the manufacturer of the pipe to 
determine how to compensate for pipe stretch. 

When these types of pipe are used, it is recommended that 
a safety cable be attached to the pump to lower and raise 
it. The discharge piece of RedLFlo4 submersibles is designed 
to accommodate this cable. (Figure 4) 

Protecf the well from contamination: 
While installing the pump, proper care should be used not 
to introduce foreign objects orcontaminants into the well. 
The well should be finished off above grade to protect against 
surface water from entering the well, causing contamination. 

NOTE: Teflon* IS a registered trademark of DuPont 



SECTION 5. 
Electrical 

WARNING: lo reduce the risk of electric shock during operation of this pump requires the provision of acceptable grounding. If the means of 
1 

connection to the supply connected box b other than grounded metal conduit, ground the pump back to the service by connecting a copper 
conductor, at least the size of the circuit supplyiirg the pump, to the grounding screw provided within tbe wiring compartment. 

AI/ electrical work should be performed by a qualified 
electrician in accordance with the latest ‘edition of the 

supply(line) side of the control box.(Figure 5-B) The arrester 

National Electrical Code, local codes and regviatidns. 
must be grounded in accordance with the National 
Electric Code, local codes and regulations. 

Verification of the electrical supply should be made to ensure 
the voltage, phase and frequency match that of the motor. 
Motor voltage, phase, frequency and full-load current 
information can be found on the nameplate attached to the 
motor. Motor electrical data can be found in Table C. 
If voltage variations are larger than f lo%, do not operate 
the pump. 
Direct on-line starting is used due to the extremely fast run-up 
time of the motor (0.1 second maximum), and the low 
moment of inertia of the pump and motoi. Direct on-line 
starting current (locked rotor amp) is between 4 and 6.5 times 
the full-load current. 

Control Box and Surge 
Arrester Grounding 
The control box shall be permanently grounded in 
accordance with the National Electrical Code and local codes 
or regulations. The ground wire should be a bare copper 
conductor at least the same size as the drop cable wire size. 
The ground wire should be run.as short a distance as 
possible and be securely fastened to a true grounding point. 

True grounding points are considered to be: a grounding rod 
driven into the water strata, steel well casing submerged into 
the water lower than the pump setting level, and steel 
discharge pipes without insulating couplings. If plastic 
discharge pipe and well casing are used, a prope’rly sized 
bare copper wire should be connected to a stud on the motor 
and run to the control panel. Do not ground to a gas supply 
line. Connect the grounding wire to the ground point first and 
then to the terminal in the control box. 

Engine-Driven Generators 
If the Redi-Flo4 pump is going to be operated using an 

. .engine driven generator, we suggest the manufacturer of the 
generator be contacted to ensure the proper generator is 
selected and used. See Table B for generator sizing guide. 

Control Box, Single-Phase Motors 
Single-phase motors must be connected as indicated in the 
motor control box. A typical single-phase wiring diagram 
using a Grundfos control box is shown. (Figure 5-A) 

High Voltage Surge Arresters 
A high voltage surge arrester should be used to protect the 
motor against lightning and switching surges. The correct 
voltage-rated surge arrester should be installed on the 

Single Phase Wiring Diagram for 
Grundfos Control Boxes 

Wiring Checks 
Before making the final wiring connections of the drop cable 
to the control box terminal, it is a good practice to check the 
insulation resistance to ensure that the cable is good. 
Measurements for a new installation must be at least 
1 ,OOO,OOO ohm. Do not start the pump if the measurement is 
less than this. If it is higher, finish wiring and verify that all 
electrical connections are made in accordance with the wiring 
diagram. Check to ensure the control box and high voltage 
surge arrester have been grounded. 

Single Phase 
Power Supply 

Ll Ground 

00 

Lightning 
Arrester 

Single Phase Hookup 

(Figure 5-A) (Figure 5-B) 3. 



SECTION 6. 
Start-Up 

P jr the pump has been set into the we// and the wiring 
connections have been made, the following procedures should 
be performed. 

A. 

B. 

c. 

D. 

E. 

- . 
If the groundwater is clean and clear when the pump is 
first started, the valve should still be opened until the 
desired flow rate is reached. 

Attach a temporary horizontal length of pipe with installed 
gate valve to the riser pipe. 

If required, make provisions to capture discharged fluids 
for disposal. 

Adjust the gate valve one-third open. 

Start the pump and let it operate until the water runs clear 
of sand and silt. 

As the water clears, slowly open the gate valve in small 
increments until the desired flow rate of clear water is 
reached. The pump should not be operated beyond its 
maximum flow rating and should not be stopped until the 
groundwatei runs clear. 

F. 

G. 

H. 

1. 

Disconnect the temporary piping arrangements and 
complete the. final piping connections. 

Under no circumstances should the pump be operated for 
any prolonged period of time with the discharge valve closed. 
Thiscan result in motor damage due to overheating. A 
properly sized relief valve should be installed at the well 
head to prevent the pump from running against a closed 
valve. 

Start the pump and test the system. Check and record 
the voltage and current draw on each motor lead. 

A. 

. . 

c : I:, -.. 

Operation 

cycling, and operation of controls. Under no circumstances closed valve. 
-hould the pump be operated for any prolonged periods of 
Ime with the discharge valve closed. This can result in B. If the pump fails to operate, or there is a loss of 

motor and pump damage due to overheating. performance, refer to Troubleshooting, Section 7. 

The pump and system should be periodically checked 
for water quantity, pressure, drawdown, periods of 

A properly sized relief valve should be installed at the 
well head to prevent the pump from running against a 

SECTION 7. 
Troubleshooting< 

The majority of problems that develop with submersible solution first; always make all the above-ground checks 
pumps are electrical, and most of these problems can be before pulling the pump from the well. 
corrected without pulling the pump from the well. The 
following charts cover most of the submersible service work. 

Usually only two instruments are needed - a combination 

As with any troubleshooting procedure, start with the simplest 
voltmeter/ammeter, and an ohmmeter. These are relatively 
inexpensive and can be obtained from most water systems 
suppliers. 

WHEN WORKING WITH ELECTRICAL CIRCUITS, USE CAUTION TO AVOID ELECTRICAL SHOCK. It is recommended that rubber gloves 
and boots be worn and that care Is taken to have metal control boxes and motors grounded to power supply ground or steel drop 
pipe or casing extending into the well. WARNING: Submersible motors are intended for operation in a well. When not operated 
in a well, failure to connect motor frame to power supply ground may result in serious electrical shock. 

‘ 
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SUPPLY 
VOLTAGE 
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Tests 
How to Measure What it Means 
By means of a voltmeter, which has been set 
to the proper scale, measure the voltage at the 
control box. On single-phase units, measure 
between line and neutral. 

When the motor is under load, the voltage 
should be within r: 10% of the nameplate 
voltage. Larger voltage variation may cause 
winding damage. 

Large variations in the voltage indicate a poor 
electrical supply and the pump should not be 
operated until these variations have been 
corrected. 

If the voltage constantly remains high or low, 
the motor should be changed to the correct 
supply voltage. 

CURRENT How to Measure What it Means 
MEASUREMENT B y use of an ammeter, set on the proper scale, If the amp draw exceeds the listed service 

measure the current on each power lead at the factor amps (SFA), check for the following: 
? 

II 
1 

0. 

control box. See the Electrical Data, Table C, 1. Loose terminals in control box or possible 
for motor amp draw information. cable defect. Check winding and insulation 

.- 
0 

Current should be measured when the pump resistances. 
is operating at a constant discharge pressure 2. Too high or low supply voltage. 
with the motor fully loaded. 3. Motor windings are shorted. 

4. Pump is damaged causing a motor 
overload. 

WINDING 
RESISTANCE 

How to Measure 
Turn off power and disconnect the drop cable 
leads in the control box. Using an ohmmeter, 
set the scale selectors to Rx1 for values under 
10 ohms and and Rx1 0 for values over 10 
ohms. 

Zero-adjust the meter and measure the 
resistance between leads. Record the values. 

Motor resistance values can be found in the 
Electrical Data, Table C. Cable resistance 
values are in Table D. 

What it Means 
If all the ohm values are normal, and the cable 
colors correct, the windings are not damaged. 
If any one ohm value is less than normal, the 
motor may be shorted. If any one ohm value 
is greater than normal, there is a poor cable 
connection or joint. The windings or cable may 
also be open. If some of the ohm values are 
greater than normal and some less, the drop 
cable leads are mixed. To verify lead colors, 
see resistance values in Electrical Data, 
Table C. 

INSULATION 
‘RESISTANCE 

How to Measure 
Turn off power and disconnect the drop cable 
leads in the control box. Using an ohm or mega 
ohmmeter, set the scale selector to RxlOOK 
and zero-adjust the meter. 

Measure the resistance between the lead and 

What it Means 
For ohm values, refer to table below. Motors 
of all Hp, voltage, phase and cycle duties have 
the same value of insulation resistance. 

ground (discharge pipe or well casing, if steel). 

1 OHM VALUE 1 MEGAOHMVALUE 

2,000,OOO (or more) 2.0 

1 ,OOO,OOO (or more) 1.0 -... j.l. 

500,000 - 1 ,ooo,ooo 0.5 - 1.0 
2o;ooo - 50,000 ‘- ‘- . ” 0.02 --0.5 

,b,ooo ~ ;.,ooo . ., . . ._.. 0.01 - 0.02. I -” 

I less than’1 0,000 0 - 0.01 

CONDITION OF MOTOR AND LEADS 

Motor not yet installed: 
New Motor 
Used motor which can be rein&led i‘iibk?h&li.~ 

.l.--l ,~ _ _ . . , _,jl_. - 
1. . . __ . “. -..-.,_ _^ __._.- r ,.-_.., -. . we.- -._ . . i . ..a .I._ . .:.. ,,. ._.\*, x. . , 

Motor in well (Ohm readings are for drop cable plus motor): 
A motor in reasonably good condition. ..,..-. _ . -*.. “‘,~“, .-- 

.’ -Amoto&hich may have b&?ndar%ged~by ll@ningdr withdamaged 

._ ., !eads. Do npt pull the pump ferJhi~~ea.qn. . . . :e . i. ,. _ I. .,/ ._ ,. _ _. ..,;. > .+., 
A motor which definitely has been damaged or with damaged cable. The 
pump should be pulled and repairs made to the cable or the motor 
replaced. The motor will still operate, but probably not for long. 
A motor which has failed or with completely destroyedcable insulation. 

. The pump must be pulled and the cable repaired or the motor replaced. 
The motor will not run in this condition. . 
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Troublesho&i~g Chart 

C. Pump Runs But at Reduced 1. Drawdown is larger than 
Capacity anticipated. 

POSSIBLE CAUSES -~~ -~ 
1. No power at pump panel. 

2. Fuses are blown or circuit 
breakers are tripped. 

3. Defective controfs. 

4. Motor and/or cable 
are defective. 

5. Defective capacitor. 

1. Groundwater level in well 
is too low or well is collapsed 

2. Integral pump check valve 
is blocked. 

3. Inlet strainer is clogged. 

4. Pump is damaged. 

2. Discharge piping or valve 
leaking. 

3. Pump strainer or check 
valve are clogged. 

4. Pump worn. 

HOWTO CHECK 
Check for voltage at panel. 

Remove fuses and check for 
continuitywith ohmmeter. 

Check all safety and,pressure 
switches for operation. inspect 
contact in control devices. 

Turn off power. Disconnect 
motor leads from control box. 
Measure the lead to lead 
resistances with the ohmmeter 
(Rxl). Measurelead toground 
values with ohmmeter 
(RxlOOK). Record measured ’ 
values. 

Turn off the power, then 
discharge capacitor. Disconnect 
leads and check with an ohm - 
meter (Rx1 OOK). When meter 
is connected, the needle should 
jump forward and slowly drift 
back. 

Checkwell drawdown. 

Install pressure gauge, start 
pump, gradually close the 
discharge valve and read 
pressure at shut-off. After taking 
reading, open valve to its 
previous position. Convert PSI 
to feet 
(Forwater: PSI x 2.31 ft/PSI = 

ft.), and add to this the 
total vertical distance from the 
pressure gauge to the water leve 
in the well while the pump is 

running. Referto thespecific 
pump curve for the shut-off head 
forthat pump model. If the 
measured head is close to the 
curve, pump is probably OK. 

Same as B.2 above. 

Same as 8.2 above. 

Check drawdown during pump 
operation. 

Examine system for leaks. 

Remove pump and inspect. 

Same as 8.2 above. 

HOW TO CORRECT 
If no voltage at panel, check 
feeder oanei for triooed circuits. 

Replace blown fuses or reset 
circuit breaker. If new fuses blow 
or circuit breaker trips, the 
electrical installation and motor 
must be checked. 

Replace worn or defective parts. 

If open motor winding or ground 
is found, remove pump and 
recheckvalues at the surface. 
Repair or replace motor or cable. 

If there is no needle movement, 
replace the capacitor. 

Lower pump if possible. If not, 
throttle discharge valve and insta 
water level control. 

If not close to the pump curve, 
remove pump and inspect 
discharge section. Remove 
blockage, repair valve and valve 
seat if necessary. Check for othel 
damage. Rinse out pump and 
reinstall. 

If not close to the pump curve, 
remove pump and inspect. Clean 
strainer, inspect integral check 
valve for blockage, rinse out 
pump and reinstall.. 

If damaged, repair as necessary. 
Rinse out oumo and reinstall. 

Lower pump if possible. If not, 
throttle discharge valve and 
install water level control. 

Repair leaks. 

Clean, repair, rinseout pump 
and reinstall. 

If not close to pump curve, 
remove pump and inspect. 

.6 
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Troublesho&ing (continued) 
FAULT I POSSIBLECAUSES 

D. Pump CvclesToo Much 1 1. Pressure switch is not 

3. Plugged snifter valve or 
bleed orifice. 

E. Fuses Blow or Circuit 
Breakers Trip 

1. High or low voltage. 

2. Control box wiring and 
components. 

3. Defective capacitor. 

4. Starting relay (Franklin 
single phase motors only). 

I 

HOW TO CHECK I HOW TO CORRECT 
Check pressure setting on 
swiitch and operation. Check 
voltage across closed 
contacts. 

Check setting and operation. 

Re-adjust switch or replace if 
defective. 

Re-adjust setting (refer to 
manufacturer data). Replace if 
defective. 

Examine valve arid orifice for 
I 
Clean and/or replace if defective 

dirt or corrosion. 

Checkvoltage at pump panel. If wire size is correct, contact 
If not within * lo%, check wire power company. If not, correct 
size and length of run to pump and/or replace as necessary. 
panel. I 
Check that control box parts 1 Correct as required. 
match the parts list. Check 
to see that wiring matches 
wiring diagram. Checkfor 
loose or broken wires or 
terminals. 

Turn off power and discharge If no meter movement, replace 
capacitor. Check using an the capacitor. 
ohmmeter (Rx1 OOK). When 
the meter is connected, the 
needle should jump forward and 
slowlv drift back. 

Check resistance of relay coil 
with an ohmmeter (Rx1 000). 
Check contacts for wear. 

Replace defective relay. 

-..* 
p” Table A 

Minimum Water Flow Requirements for 
Submersible Pump Motors 

MOTOR 
DIAMETER 

4” 

CASING OR SLEEVE MIN. FLOW PAST 
I.D. IN INCHES THE MOTOR (GPM) 

4 1.2 

5 7 

6 13 

7 21. 

8 30 

NOTES: 1. A flow inducer or sleeve must be used if the water 
enters the well above the motor or if there is 
insufficient water flow past the motor. 

2. The minimum recommended water velocity dver 4” 
motors is 0.25 feet per second. 

Table B 
Guide for Encjine-Driven Generators in 
Submersible Pump Applications 

I 0.33HP 1 1.5KW I 1.2KW I 

0.50 2.0 1.5 

0.75 3.0 2.0 

1.0 4.0 2.5 

1.5 5.0 3.0 

NOTES: 
1. Table is based on typical 80°C rise continuous duty 
generators with 35% maximum voltage dip during start-up 
of single phase motors. 
2. Contact the manufacturer of the.generator to assure the 
unit has adequate capacity to run the submersible motor. 
3. If the generator rating is in KVA instead of kilowatts, 
multiply the above ratings by 1.25 to obtain KVA. 

7 



1 

Table C 
Electrical Data - 60 Hz Submersible 

1 

_ 

Pump Motors ‘. 
GRUNDFOS MOTORS 

4 Inch (TWO Wire) Motors - Control BOX Not Required 60 Hz 

Ser. 
HP Ph VOLT Fact. 

SINGLE PHASE 

l/3 1 230 1.75 

112 1 230 1.60 

Y‘l 1 230 150 

1 1 230 140 

11/z 1 230 1.30 

Circ. 
Brk.or 
Stnd. 
Fuse 

15 

15 

20 

25 12 I 80 474 9.6 

35 15 I 106 60.8 131 

Dual 
AMPERAGE 

Element Full Lock SF. 
Fuse Load Rotor Amp! 

i-l 5 3.0 25.5 4 4 

4 Inch (Three Wire) Motors 
SINGLE PHASE 

l/3 1 230 1.75 15 5 3.0 14.0 4 4 47.0 63.0 6.8-8.3 17.3-21 1 L 750 79453301 

'l/2 1 230 1.60 15 7 4.3 20.0 5.9 50.7 64.6 4.7-5.7 158-19 6 L 750 79.453302 

314 1 230 1.50 20 9 6.6 30.8 8.0 57.3 70.0 3.2-3.9 14-17.2 L 750 79.453303 

1 1 230 140 25 12 8.0 36.3 9.6 59.8 74.5 2.6-3 1 10.3-12.5 K 750 79.453304 

1112 1 230 1.30 30 15 9.7 44.0 11.5 67.5 84.1 1.9-2 3 7.8-96 H 750 79.453305 

Franklin Motors 
(refer to the Franklin Submersible Motors Application Maintenance Manual) 

8 
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Iable U 
Total Resistance of Drop Cable (OHMS) 

The values shown in this table are for copper 

w conductors. Values are for the total resistance of drop 
cable from the Control box to the motor and back. 

’ To determine the resistance: 

1. Disconnect the drop cable leads from the control 
) box. 

2. Record the size and length of drop cable. 

3. Determine the cable resistance from the table. 
4. Add drop cable resistance to motor resistance. 

Motor resistances can be found in the Electrical Data 
Chart, Table C. 

5. Measure the resistance between each drop cable 
lead using an ohmmeter. Meter should be set on 
Rx1 and zero-balanced for this measurement. 

6. The measured values should be approximately 
ecjual to the calculated values. 

_,, 
: 

Distance From 
Control Box to 

Pump Motor (FT.) 

vv Ire neslsrances 

/ 
(OHMS) 

0.03 
0.06 
0.10 
0.13 
0.16 
0.19 
0.23 
0.26 
0.29 
0.32 
0.36 
0.39, 
0.42 
0.45 
0.49 
0.52 
0.55 
0.58 
0.62 
0.65 

10 
20 
30 
40 
50 

;: 

ii 
1.00 
110 
120 
130 
140 

. 150 
160 
170 
180 
190 
200 

i 

14 AWG Wire 
Resistance 

(OHMS) 
0.05 
0.10 
0.15 
0.21 
0.26 
0.31 
0.36 
0.41 

,0.46 
0.51 
0.57 
0.62 
0.67 
0.72 
0.77 
0.82 
0.87 
0.93 
0.98 
1.03 

9 
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LIMITED WARRANTY 
- 

Redi-Flo4 Environmental Pumps manufactured by GRUNDFOS Pumps Corporation (GRUNDFOS) are warranted 
to the original user only to be free of defects in material and workmanship for a period of 18 months from date of 
installation, but not more than 24 months from date of manufacture. GRUNDFOS’ liability under this warranty shall 
be limited to repairing or replacing at GRUNDFOS’ option, without charge, F.O.B. GRUNDFOS’ factory or authorized 
service station, any product of GRUNDFOS manufacture. GRUNDFOS will not be liable for any costs of removal, 
installation, transportation, or any other charges which may arise in connection with a warranty claim. Products 
which are sold but not manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of 
said products and not by GRUNDFOS’ warranty. GRUNDFOS will not be liable for damage or wear to products 
caused by abnormal operating conditions, accident, abuse, misuse, unauthorized alteration or repair, or if the product 
was not installed in accordance with GRUNDFOS’ printed installation and operating instructions. 

To obtain service unde; this warranty, the defective product must be returned to the distributor or dealer of 
GRUNDFOS products from which it was purchased together with proof qf purchase and installation date, failure 
date, and supporting installation data. Unless otherwise provided, the distributor or dealer will contact GRUNDFOS 
or an authorized service station for instructions. Any defective product to be returned to GRUNDFOS or a service 
station must be sent freight prepaid; documentation supporting the warranty claim and/or a Return Material 
Authorization must be included if so instructed. 

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR 
EXPENSES ARISING FROM INSTALLATION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR 
IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some 
jurisdictions do not allow limitations on how long implied warranties may last. Therefore, the above limitations or 
exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights 
which vary from jurisdiction to jurisdiction. 

GRUNDFOS’ 
GRUNDFOS PUMPS CORPORATION l 2555 Clovis Avenue l Clovis, CA l 93612 

Area Centers: Allentown, PA l Atlanta, GA l Chicago, IL l Clovis, CA l Daltas, TX l Seattle, WA 
(800) 333-1366 l FAX (800) 333-1363 

Canada: Mississauga, Ontario l Mexico: Apodaca. N.L. 
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. 4” Electric Submer’sibie Remediation Pump 

INSTALLATION AND OPERATING INSTRUCTIONS 

This pump may be. used 
as an alternate to the ” 
Grtindfos Redi-Flo4 
series in the groundwater 
recovery wells 

Your Partners in tJG Field! 

Liquid End Model No.: 
Liquid End Manufacturing Code: 
Franklin Electric Motor Model No.: 
Franklin Electric Motor Serial No.: 
Hp. Volts / Hz / Ph: 
JJ’ell Number: 

TIMCOTM MFG., INC. 
P. 0. Box 8 ’ 

851 Fifteenth Street 
Prairie du Sac, Wr .53578 USA. 

800-236-8534 
608/643-8534 

FAX SOO-22@'$52 
FAX608/643-4275 

Visit our Website at www.timcomfg.com I xx 
Reg. U.S. Pat. Off. - Protected under U.S. patent number 5,133,639 

and is offered by TIMCO TM MFG., INC. under agreement. 
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TIMCOTM Remediator TM 4” Electric Submersible Pump 

PRE-INSTALLATION: 

SHIPMENT AND CLAIMS: 

Any and all visible damage claims must be noted to carrier at time of delivery. Claims 
for concealed damage must be filed with TIMCOTM.’ (or carrier) within 10 calendar days 
after receipt of shipment. Order shortages and/or variances between packing list and 
actual goods received, must be filed with TIMCO TM within 10 calendar days after 
receipt of shipment. 

SAFETY INSTRUCTIONS: 

1. 

2. 

3. 

4. 
5. 

Carefullv read and follow all safetv instructions in this manual, 
or that are printed on the Dump assembly. 

Under certain conditions, submersible pumps can develop extremely h.iJgh pressure. 
Install a pressure relief valve capable of passing entire pump flow at 75 psi (5 17 kPa). 
DO not allow pump or any other system component containing water, to freeze. 
Freezing may damage system leading to injury or flooding. Allowing pump to freeze 
will void warranty. 
To avoid dangerous or fatal electric shock hazard, use pump only in a remediation 
well. Install, ground, and wire pump according to local code and National Electrical 
Code requirements- Disconnect electrical power supply before installing or servicing 
pump. Make sure line voltage and frequency of power supply match motor 
nameplate voltage and frequency. 
Install pump according to all plumbing, pump and well code requirements. 
During installation,- keep well covered as much as possible to prevent debris from 
falling into the well; foreign objects in the well can cause mechanical damage to the 

pump- 

WARRANTY WILL BE VOIDED, IF..... 

. ..pump has pumped excessive sand - excessive sand can cause premature wear 

. ..water is corrosive (see pump construction material listing) 

. ..pump has been operated with discharge valve closed-severe internal damage 

will result 

. ..entrained gas or air are present in the water being pumped-these can reduce 

flow and cause cavitation which can damage pump 
1 
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TIMCOTM RemediatorfM Sub-mersible Pump System 

The liquid end of the TIMCOTM “RemediatorTM” Electric Submersible 
Pump consists of a series of impellers and diffusers stacked together. The _ 
capacity of (gprn/lpm) of the pump is determined by the first impeller. Each 
successive impeller only serves to increase the pressure. This pump utilizes 
the floating stack design, which enables it to handle effluent’with sandy 
suspensions extremely well. The keys to the design are that the impellers 
.may move axially on the shaft, the multiple wearing surfaces, and the Signa- 
SealTM construction which uses a ceramic wear ring t6 grind sand away. 

Typical installation is in a 4” well. The pump must be submerged for 
operation. Water moves through the first impeller and is channeled by 
the diffuser into the eye of the 2nd impeller. This is repeated through 
each stage until the effluent is discharged. 

The motor end of the Remediator T”‘Submersible Pump is powered by 
the reliable Franklin Electric TM Pollution Grade submersible motor. It 
utilizes a water lubricated design. The RemediatorTM Pump System is 
powered by a % horsepower, 23OV, 60Hz, 1 phase TOP (thermal-overload 
protected) motor. If used in other then a vertical position, these motors 
perform best if tilted at an angle of 15” and not started more then 10 times 
per 24 hour period. In the vertical position, this motor is rated to a maximum 
of 300 starts per day. 

z== 

The average number of starts per day over a period of months or years influences the motor 
life. Excessive cycling affects the life of control components such as pressure switches, 
starters, relays and capacitors, as well as splines and bearings. Rapid cycling can also cause 
motor overheating and winding failures. Motors should be allowed to run a minimum of 
one minute each time it is started, to dissiljate heat build-up from the starting current. 

It is recommended that one or more check valves always be used in submersible pump 
installations. A line check valve should be installed in the discharge line within 25 feet 
(7.6M) of the pump and below the drawdown level of the water supply. 

Without a check valve in the system, or if there is a check valve and it should fail, as the 
water flows back down the pipe, it could cause the pump to rotate in reverse direction. 
Should the motor be started as this is hapfiening, a heavy strain will be put on the system 
and will most likely cause excessive thrust bearing wear. 
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During the starting of a submersible pump, the torque dcvcloped by the motor n-lust be 
supported through the pump, delivery pipe, or other supports. Most pumps rotate in the 
direction which causes unscrewing torque on right hand threaded pipe or pump stages. All 
threaded joints, pumps, and other parts of the pump support system must ‘be- capable of 
withstanding the maximum torque repeatedly without loosening or breaking. Unscrewing 
joints will break the electrical cab,le and may cause loss of the pump-motor unit. 

To safely withstand maximum unscrewing ‘torques with a minimum safety factor of 1.5, 
tightening all threaded joints to at least 10 lb./ft. (4.5kg / 30Scm) per motor ,horsepotier is 
recommended. 

LEAD FREE PER ANSI/NSF61 STANDARDS . 

IMPORTANT ELECTNCAL GROUNDING INFORM;4 TION! 
WARNING! Hazardous voltage. Can shock, burn, or kill. To reduce the risk of electrical shdck 
during pump operation, ground and bond the pump and motor as follows: 

A. To reduce risk of electrical shock from metal parts of the assembly other than the pump, 
bond together all metal parts accessible at the well head (including metal discharge pipe, 
metal well casing, and the like). Use a metal bonding conductor at least as large as the 
power cable conductors running down the well to the pump’s motor. 

B. Clamp or weld (or both, if necessary) this bonding conductor to the means provided with 
the pump for grounding, which will be the equipment-grounding terminal, the grounding 
conductor on the pump housing, or an equipment-grounding lead. The equipment- 
grounding lead, when provided, will be the conductor having green insulation; it may also 
have one or more yellow stripes. 

C. Ground the pump, motor, and any metallic conduit that carries power cable conductors. 
Ground these back to the service byconnecting a copper conductor from the pump, motor, 
and conduit to the grounding screw provided within the supply-connection box wiring 
compartment. This conductor must be at least as large as the circuit conductors supplying 
the pump. 
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TIMCOT’ 

REMEDIATORTM Pump Assembly Instructions _. 

Remove plug from power connection socket on Franklin Electric@ 
Motor. F 

Insert connector for appropriate power cord into motor electrical socket. 
(Screw the locking ring securely into place.) 

Position Remediator TM Pump Liquid End onto motor shaft and the 
4 - mounting bolts on the Franklin Electric@ Motor. Align the cut-out 
area of the liquid end mounting base around the power cord. The 
brown, soft cover on the motor shaft is to be Ieft in position. 

Secure the Remediator TM liquid end with 4 nuts provided (side of nut 
with Teflon@ insert should be up toward the liquid end). Tighten! 

Position power leads along side of pump and install the stainless steel 
lead guard over the wires, fastening the guard by utilizing the two screws 
and the tapped holes at the top of the liquid end. 

Wrap the screen around the intake area of the pump (area between the 
Franklin Electric@ motor and the pump liquid end). The sIotted 
openings must be on the inside and the plain screw holes would be on 
the outside’of the screen. Be sure to position the screen so it fits 
relatively tightly against the pump head supports; tighten the screws 
securely. 

i.-\> 
TIMCO- 

1298 
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TIMCOT? Remediator Th* 4” Electric Submersible Pump 

CABLE INSTALLATION: 

1. To test the RemediatorTM, momentarily connect it to proper power supply. Power 
supply and frequency MUST match motor nameplate frequency and voltage to within F 
10%. 

2. Fasten cable leads securely to pump discharge section; leave 4-5” (loo- 127mm) of 
slack in leads at this,point. Securely fasten leads to pipe within 6”( 150mm) of the pump 
discharge section. 

3. Connect copper ground wire to motor bracket. Ground wire must be at least as large 
as wires supplying current to motor. Consult local codes for grounding information. 

4. Tefzel8 coated submersible electrical cable is recommended. When leering pump 
into well, secure cable to the discharge pipe at 10’ (30.5M) intervals. Take care to not 
damage pump cable. 

NOTICE: To avoid dropping the pump down the well or damaging cable or 
cable splices, NEVER aIlow pump cable to support weight of pump. 

PUMP INSTALLATION: 

1. Connect a safety rope strong enough to support pump and drop pipe (minimum 5/l 6” 
(8mm) twisted polypropylene or Teflon@ coated wire) to eyelet on 
prevent losing the pump down the well. Tie off other end of safety 
seal, well cap, or pitless adapter. 

pump discharge, To 
rope securely to well 

2. Discharge outlet is l-1/4” NPT (3.175cm) threaded. Check valve for 7-10 GPM 
(26.5-37.9L) is threaded 1” NPT (2.54cm). 

3. For pump installation at depthsto 100’ (30.5M), 100 psi (6.9 bar) rated polyethylene 
plastic pipe, or the necessary chemically’resistant tubing may be used; for depths greater 
then 100’ (30.5M), 160 psi (11 bar) rated pipe (or tubing) is okay. 

NOTICE: Pump discharge is left-hand thread into pump shell. 
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Remediator TM Pump Pre-Installation Check List 

> 1. Motor Lnspection: 
A. Verify that the model, HP or KW, voltage, phase and Hz on the motor nameplate match the 

installation requirements. Consider any special corrosion resistance requirement. 
B. Check that the motor lead assembly is tight in the motor and that the motor and lead are not 

damaged. 
C. Test. insulation resistance using a 500 or 1000 volt DC megohmmeter, from eachlead’wire to. 

the motor frame. Resistance should be at least 20 megohms, motor only, no cable. 
D. Keep a record of motor model number, HP or KW, voltage, date code, and serial number. 

2. Pump Inspection: 
A. Check that the pump rating matches the motor, and that it is not damaged. 
B. Verify that the pump shaft turns freely. 

3. Pump/Motor Assembly: 
A. If not yet assembled, check that the pump and motor mounting faces are free’from dirt. 
B.- Assemble the pump and motor together so their mounting faces are in contact, then tighten 

assembly bolts or nuts evenly to manufacturer specifications. If it is visible, check that the 
pump shaft is raised slightly by assembly to the motor, confirming impeller running, clearance. 

C. If accessible, check that the pump shaft turns freely. 
D. Attach Stainless Steel Screen in space between pump and motor. 
E. Assemble the pump lead guard over the motor leads. Do not cut or pinch lead wire during 

assembly or handling of the pump during installation. 
4. Power Supply and Controls: 

A. Verify that the power supply voltage, hertz, and KVA capacity match motor requirements. 
B. Check that the electrical installation and controls meet’ all safety regulations and match the 
‘motor requirements, including fuse or circuit breaker size. Connect all plumbing and electrical 
enclosures to the power supply ground to prevent shock hazard. Comply with National and 
local codes. 

5. Lightning and Surge Protection: 
A. Use properly rated surge (lightning) arrestors on all submersible pump installations unless 

the installation i.s operated directly from an individual generator and/or is not exposed to surges. 
B. Ground all above ground arrestors with copper wire directly to the motor frame, or to metal 

drop pipe or casing which reaches below the well pumpin, 0 level. Connecting to a ground rod 
does not provide good surge protection. 

6. Electrical Cable: . 
A. Use cable suitable for use‘in water, sized to carry the motor current without overheating in 

water and in air, and complies with local regulations. 
7. Pump/Motor Installation: 

A. Support the cable to the delivery pipe every 10 feet (3 M) with straps or tape strong enough to 
prevent sagging. Use pads between cable and any metal straps. 

B. A check valve in the delivery pipe is recommended, even though the pump may be reliable 
without additional valves. More than one check valve may be required, depending on valve 
rating and pump setting. Install the lowest check valve below the lowest pumping level of 
the well, to avoid hydraulic shocks which may damage pipes, valve, or motor. 

- C. Assemble all pipe joints as tightly as practical, to prevent unscrewing from motor torque. 
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TII)ICOTM RemediatorTM 4” Electric Submersible Pump (continued) 

i INITIAL PUMP START-UP: 

NOTICE: .NEVER operate pump with discharge (pressure relief) valve completely 
closed. Pump could d&troy itself if .run with the discharge shut-off (“deadheaded”) . 
.and warranty will be void! 

TO avoid sand-locking the pump, follow procedure below when starting pump for 
the first time. NEVER start a pump with discharge completely open unless you have 
first completed the following procedures! 

1. Connect a pipe elbow, a short length of pipe, and a gate valve to pump discharge at 
well head. 

2. Mount fused disconnect switch (2-wire pump) in a weather-proofed peknanent 
installation. Make sure. that the controls will not be subjected to extreme heat or 
excess moisture. 

3. Make sure controls are in “OFF” position. 
Temporary wiring - 

4. Connect motor leads and power supply to electrical 
disconfleC1 box 

motor fused disconnect switch. 
disconnect 

box 

DOiVOTSTARTPUMP, YET! 

5. Set gate valve on discharge l/3 open; start pump. 
6. Keep gate valve at this setting while pumping. Pump ins!allalion 

Allow pump to run until effluent is clear of sand or silt. 
7. When it appears the effluent is clear of sand or silt, 
open gate valve to 2/3 open and again let it run until 

effluent is clear of sand or silt. 
8. Finally, open gate valve completely and pump until effluent is clear of sand or silt. 
9. Stop pump and remove gate valve from the temporary installation and re-install at its 
permanent site. i 

10. Install sanitary well seal for pitless adapter unit, well unit, electrical conduit and 
surface pipin,, 0 according to local code requirements. 

It is now okay to start the pump. 

NOTICE: The TIMCOTM Remediator TM Electric Submersible Pump is intended for 
permanent connection. Provide strain relief for all power supply cords and connections. 
All control components must be suitable for end&use application. 
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,ATTENTION: 
IMPORTANT INFORMATION FOR INSTALLERS OF THIS I’UMPING~ SYSTEM! 

THIS PUMPING SYSTEM SHOULD BE INSTALLED BY TECHNICALLY QUALIFIED 
PERSONNEL. FAILURE TO INSTALL THIS SYSTEM ITV COMPLIANCE WITH NATIONAL 
AND LOCAL-ELECTRICAL CODES, AND WITH FRANKLIN ELECTFUCO - 
RECOMMENDATIONS, MAY RESULT IN ELECTRICAL SHOCK OR FIRE HAZARD; 
UNSATISFACTORY PERFORMANCE, AND EQUIPMENT FAILURE. FRANKLIN . . 
INSTALLATION INFORMATION IS AVAILABLE FROM DISTRIBUTORS AND DIRECTLY 
FROM FRANKLIN ELECTRIC@. CALL FRANKLIN TOLL FREE AT 800/348-2420 FOR 
INFORMATION. 

WAFtSING! 
SERI’OUS OR FATAL ELECTRICAL SHOCK MAY RESULT FROM FAILURE TO CONNECT 
THE MOTOR, CONTROL ENCLOSURES, METAL PLUMBING, AND ALL OTHER METAL 
NEAR THE MOTOR OR CABLE, TO THE POWER SUPPLY GROUND TERMINAL, USING 
WIRE NO SMALLER THAN MOTOR CABLE WIRES. TO REDUCE RISK OF ELECTRICAL 
SHOCK, DISCONNECT POWER BEFORE WORKING ON OR AROUND THE WATER 
SYSTEM. 

Grounding Control Boxes and Panels: 

The National Electrical Code requires that a control box or panel grounding temlinal always be 
connected to circuits which include a grounding conductor. If the circuit has no ground conductor and no 
metal conduit from the box to supply panel, use a wire at least as large as line conductors and connect as 
required by the NEC from the grounding terminal to the electrical supply ground. 

Grounding Lightning Arrestors: 

An above ground lightning arrestor must be grounded, metal to metal, all the way to the water strata, 
for the lightning arrestor to be effective. GROUNDING THE ARRESTOR TO THE SUPPLY GROUND 
OR TO A DRIVEN GROUND ROD PROVIDES LITTLE OR NO PROTECTION FOR THE MOTOR. 
In some areas, electrical codes require a ground wire from a submersible motor to the panel and supply 
ground. This provides maximum protection with above ground arrestors. In locations where this ground 
wire is not required by code, there are three acceptable ways of grounding above ground lightning arrestors. 

1. When metallic well casing extends within at least 20 feet (6.1 M) of the motor, the arrestor should 
be grounded to the well casing with a No. 12 or larger wire. 

2. If the well casing is plastic or temlinates more then 20 feet (6.1 M) above the motor, and nietal 
drop pipe is used, then the best available protection is provided by grounding the arrestor to the metal drop 
pipe. If the pump is electrically insulated from the motor as it would be with a nonmetallic pump adapter 
bracket, then a wire should connect the drop pipe to the motor studs. 
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3. If the well casing is nonmetallic or terminates more then 20 feet above the motor and nonnletallic 

drop pipe is .used, then protection is only provided when the arrestor is grounded to a No. 12 or larger bare 
copper wire run with the power cable to the motor and connected to a motor stud. Thkwire should also 
connect to the top of the well casing, if metallic. 

Single Phase Motor Specifications (60Hz) 4” - (2-wire): 

,Rated Input Maximum Locked Rotor ’ ‘_ 
(2) (2) 

HP Volts Hz S.F. Amps Watts Amps Watts Amps 
1 

% 230 60 .1.60 10.0 680 12.0 970 64.4 

1 I 

SinglePhaseMotors 

B (MAIN: Y R (START) I2 l-1 
(MOTOR LEADS) (cINE LEADS) 

l/2 HP CRC Q D RELAY 

A I 
BtNAIN1 Y(cn?l) RlSTbJ?T) L2 LI 

l/2 HP CRC 

09198 
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REMEDIATORTM &VII’ LIQUID END COMPONENTS 

1.) Discharge-Stainless Steel 6.) Thrust Pad-Proprietary 
Corrosion Resistant 300 series Spec.-Low friction and 
Stainless Steel sand trapping - 

..,...g.+ 

‘Ed 

High tensile strength 
Torque without fear of break- ’ 

IA age 
Supports weight & thrust of 
entire pump 

1A) Internal Check Valve-Flo- 
matic premium quality 
Anti-spin poppet prevents stem 
wear 
VitonB O-Ring seal provides 
nositive seal 
Low head loss 

7.) Suction Cap--1soplast 2020 
w/stainless steel insert- 
Stainless S teel--“wears in” 
to form a tighter seal 

8.) Floating Stack Design- 
Patented SignaSealThl Wear 
System 

Improved sand and abrasive 
handling 
Reduces downthrust load on 
bearings 
Replaceable cartridge de- 
sign-no shims or spacers 
for ease of service 
Dry running capability 

2.) Bearing/Bearing Holder-- 
Nylatrone GS-7Msoplast 2028 
Self-lubricating-withstands 

13 long dry runs 
Resilient to abrasives that would 
wear into metals 

3.) Diffuser-Isoplast 202@ 
Superior abrasive capabilities 
Resists breakage 

Good tolerance and dimensional 
stability 

4.) Wear Surface-Ceramic 

l!!l Hard - grinds away sand 
‘&: 

ll instead of gouging (as metals do) 
Chemically inert 

5.) Impeller-Noryl GTX 8308 
Self lubricating - improves 
dry-run endurance 
Good abrasive capabilities 
Good chemical resistance 

9.) Sheil-0.65” Stainless 
S tee1 

10.) Suction-Stainless S tee1 

11.) Shaft--Stainless Steel 
Hex shape for positive drive 

12.) Suction Screen-Stain- 
less Steel 
Extremely durable 
Securely attached with two% 
screws 

13.) Cable Guard-Stainless 
Rolled top edge 
Attached to discharge fitting 
--not tapped through steel 
Guard tapered at both ends 

h’oryl@ GTX 830 is a registered trade nanx of General Electric. lsoplas~@ 202 is a rcgistcrcd trade nanx 01‘ DOW Chemical. TcfzclO and V~ron6 are 

rcgtstcrcd trade names of DuPont. Nylalron@,CIS-TI is a rcgislcrcd trade n3mc ol DSM I’olyncrs. 
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ELECTRIC 4” SUBMERSIBLE REMEDIATION PUMP 

PUMP ASSEMBLY (LIQUID END): 
Impeller/Diffuser (6-stages) Floating Stack design 
(Axial movement on shaft) 

NorylB GTX830 Impeilers 
IsoplastB 202 Diffusers and bearing holder 
NylatronB GS-7 1 bearing 
Signa-SealTM Construction using Ceramic Wear Ring 
to grind sand away 

Viton@ o-ring on pump FfowmaticB internal check valve 
Stainless Steel Body and Screen 
Discharge Port: l-1/4” (3.175crn) 

FRANKLIN ELECTRIC@ 4” POLLUTION GUARD MOTOR: 
Horsepower: ?4 
Voltage: 230 V 
Cycles: 60 Hz 
Motor phase: 1 T.O.P. (thermal overload protection) 
Freeze protected with propylene glycol and deionized water 

Franklin Electric@ motor is rated for maximum load of 6 amps.; 
Iocked rotor load of 23 amps. 

Overall length: 22-l/4” (8.76cm) (includes pump head and motor) 
Weight: 27 lbs. (12.24kg) (includes pump head and motor) 

PUMP PERFORMANCE 

1 I 

PSI FEET + 20 40 60 80 100 I 125 150 175 200 
(Bar) (meters)+ (6.1) (12.2) (18.3) (24.41 (30.5) (38.1) (45.7) (53.4) (61) 

0 gal/min 15.7 15.0 14.2 13.0 11.5 10.0 7.9 
(0 bar) Liters/Min+ (59.4) (56.8) (53.7) (49.2) (43.5) (37.9) (29.9) 

20 gal/min 15.6 14.8 14.0 13.0 11.8 10.2 8.2 5.7 2.1 
(1.38 bar) Liters/Min+ (59) (56) (S3) (49.2) (44.7) (38.6) (31) (21.6) (7.9) 

30 gaUmin 14.6 13.7 12.8 11.6 10.3 8.3 6.0 2.5 -- 
(2.07 bar) Liters/Min+ (55.3) (51.9) (48.4) (43.9) (39) (31.4) (22.7) (9.5) 
40 gal/min 13.6 12.6 1.1.5 10.1 8.6 6.1 2.8 -- -- 

12.76 bar) LiterS/Min+ (51.5) (47.7) (13.5) (38.2) (32.6) (23.1) (10.6) 
so gal/min 12.5 11.3 9.9 8.2 6.2 3.0 - -- - 
(3.45 bat-1 Liters/Min+ (47.3) -42.8) (37.5) (31) (23.5) (11.4) 

60 gal/min 11.0 9.6 8.0 6.0 3.2 -- -- -- - 
(4.14 bar) LitersRMin+ (41.6) (36.311 (30.3) 122.7), (12.1) L I 

** Do not run pump at maximum flow; optimum pump performance and longevity will be 
achieved at the 10 gal/min (38 IJmin) flo\~. rate). 
Dry running capability 

TIMCOTM MFG INC . 
P 0 Box 8 - 851 ;;‘I’ Street 
Prairie du Sac, WI 53578 U.S.A. 
800-236-8534 (phone) - 608-643-8534 (phone) 
&OO-228-9552 (fax) - 608-643-4275 (fax) 12m 
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TIMCOTM RemediaforTM 4” EIectric Submersible Pump 

PROBLEM 
Motor will.not-start but fuses 
do not blow 
No voltage 

Fuses blow or overload 
protector trips when motor 
starts 
Wrong size fuse or wrong size 
time delay fuse 

Wire size too small 

Low or high voltage 

Pump or motor stuck or 
binding 

Fuses Blow or overload 
protector trips when motor is 
running 

Low or high voltage 

High ambient (atmospheric 
:emperature) 

Wire size too small 

Cable splices or motor leads 
grounded, shorted, or open 

Pump starts too frequently 
Leaks in system 

Pressure switch 

Leak in drop pipe 

TROUBLESHOOTING GU 
CHECK 

v 

No voltage at fuse box 
No voltage at pressure switch 
Cable or splices are bad 

Check fuse size 

t 

Check wire size 

Check that line voltage is 
within 5 10% of nameplate 
rated voltage while motor is 
running 

Check for locked rotor in 
3ump 

3eck that line voltage is 
vithin + 10% of nameplate 
roltage while motor is running 

Sheck temperature of above ,, 
ground electrical controls 

3eck wire size 

Consult licensed electrician or 
qualified serviceman 

Check all connections with 
soap suds for air leaks; check 
plumbing for leaks 

Check for defective switch or 
switch out of adjustment 
Raise drop pipe one length at a 
lime until water stands in pipe 

)E 

L 
1 

CORRECTIVE ACTION 
Replace blown fuses 
Replace faulty pressure switch 
Consult licensed, electrician or 
serviceman 

Install correct fuse or time 
delay fuse 

Install correct wire size 

If voltage variation is greater 
than + lo%, call power 
company to adjust voltage 

If necessary, pull pump (make 
all possible checks first!). If 
pump is locked, replace it. 
Clean well of sand or lime 
before reinstalling pump 

lf voltage variation is more 
then 2 lo%, call power 
:ompany to adjust voltage 

Do not mount electrical 
:ontrols in direct sunlight 

histall correct wire size 

Do not attempt to disassemble 
pump or motor 

System must be air and water 
tight . 

Re-adjust or replace pressure 
swilch 
Replace pipe above that point 

09198 



LIMITED WARRANTY 

TIMCOTM REMEDIATOR*M 4” Electric Submersible Pump 

TIM&l war-rants to the original purchaser of the “Remediato?’ 4” Electric Submersible Pump, that it 
will be free of defects in material and workmanship for the Warranty Period from the date of original 
manufacture, or installation as noted 

Warranlv Period: 
1 year from date of original installation 

or 
2 years from date of manufacture 

Warranty will not apply to pumps that have been subjected to negligence, misapplication, 
improper installation or improper maintenance. - 

Buyer’s only remedy and the only duty of TIMCOT>’ is to repair or replace defective pumps (at discretion of 
TIMCO’“). Buyer agrees to pay all labor and shipping charges associated with this warranty and to request 
warranty service through the installing dealer as soon as problem is discovered. If warranty service is 
requested more than 30 days after the Warranty Period has ended, it will not be honored. 

TIMCOTM will not be liable for any consequential, incidental, or contingent damages arising from improper 
installation, improper use, or use in environments not compatible with materials used in the construction of 
the pump and motor. 

THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER ESPRESS 
AND/OR IMPLIED WARRANTIES, INCLUDING BUT NOT LIMITED TO THE IMPLIED 
\V.‘ARWNTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, 
SHALL NOT EXTEND BEYOND THE WARRANTY PERIOD PROVIDED HEREIN. 

Certain states do not pemlit the exclusion of limitation of incidental or consequential damages or the placing 
of limitations on the duration of an implied warranty. Therefore. the limitations or exclusions herein may 
not apply. This warranty sets forth specific legal rights and obiiyations. However, additional rights may 
exist, which may vary from one state to another. 

TIMCOT” MFG., IVC - . 
P 0 Bos 8 

851 Fifteenth Street 
Prairie du Sac, \\:I 53578 

800/236-8534 
608-643-8533 

Fax 800/228-9552 
Fax 608/643-4375 

I Zl’)S I 



Distribution: All Distribution Partners 

Date: May 21, 1997 

Subject: Opto 22’s Repair Policy 

In-Warranty Repairs 
Opto 22 warrants all of its products against failure for a period of two years from the date of 
manufacture. Any unit returned within the warranty period will be repaired or replaced free of charge. 

Exceptions: 
Any unit that has been subjected to obvious mechanical damage due to mishandling or 
environmental factors is not covered by this warranty. 

Out-of-Warranty Repairs 
Any unit returned after the warranty period will be repaired at a cost equal to half ‘the current list 
price. This applies only to those units that can be repaired. 

Notes: 
1) 
2) 

Solid-state relays and I/O modules are not repairable items. 
Motion products are not repairable by Opto 22. Please contact nuLogic directly at 
(617) 444-7680 for motion product repairs. 

Repair Returns 
Prior to returning any product for repair, please contact Opto 22’s Product Support Group 
at (800) 835-6786 or (909) 6953080 to request an RMA number. In order to be processed 
properly, the RMA number must be on the shipping label when the package is received by 
Opt0 22 . 



INSTRUCTIONS 
OPTODEMO 

INSTALLATION AND SETUP 
Form 1006i70929 
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The purpose of the OptoDemo is to provide OptoPartners with an easy to use, easy to integrate means 
of demonstrating the power and functionality of FactoryFloor and OptoConnect. The concepts presented in 
the OptoDemo are relatively straightforward. Using state-of-the-art hardware products (l/O, brain boards, 
controllers, etc.) coupled with easy to use and understand software principles, you can build control 
system solutions that span across several applications. Integration of analog control, digital control, 
serial communications, and unprecedented data access allows customers to tackle today’s business 
requirements with confidence. 

This demo is an enhancement to the original Prove-It-To-Me Toolbox Tutorial. Some enhancements 
include: 

l OptoConnect demo. This includes tracking barcoded infomation as production runs (months of the year) . 

and downloading new product data. 

. Alarming with OptoDisplay R2.0 

l Subroutine for displaying data on the QSI terminal 
. Many additions to QSI terminal program including more data and backlit display 

l Barcode enhancements. 

l Demonstration of OptoControl charts calling other charts in a round robin fashion 

l Optimized for 840 x 480 258color display 

. New font and colors in OptoControl for better viewing 

l Other minor enhancements. 

This document describes the installation procedure for the OptoDemo.. The installation procedure assumes 
that you have installed FactoryFloor and OptoConnect. The minimum versions required are listed on the 
following page. Also included with this demo is an outline to help you present the OptoDemo in a clear, 
logical way. 
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The correct placement of files is extremely important for the proper operation of the OptoDemo program. 
Before you start, make sure you have the following files on your demo PC. If any of these files are located 
in a location which differs from the default locations we have chosen, you will be able to make simple 
changes to the Demo program to accommodate your configuration. The following are minimum,revision 
levels of the required software: 

, 
Software Revision Default Location 

OptoCont rol 2.og C:\Opto22\OptoCtrl\OptoCtrl.exe 

OptoDisplay 2.0e ~\0pto22\OptoOisp\OptoDispR.exe 

OptoConnect 1 .Oa C:\Opto22\OptoConnect\OptoConRexe 

OptoKernel 2.0a C:\Opto22\OptoKrrd\l ttuR2.Oa 

Microsoft Access 7.0 for Win95 C:\Program FilesWlicrosoft Office\Msaccess.exei 

Acrobat Reader 3.0 C:\Program File&Acrobat ReadeNwoRd32.exe 

comctl32.dll OB/24/96 C:\Windows\Systen? J 

1. Requied for ths OptcConrect portbnof UE demo. Youcan, however, demonsMe OptoControlard OptoDisplay without Access. 
2. Acrobat Reader can be installed from tte Opdnfo CD. 
3. This DLL is required for the &arming features in OptoDispby. TM DLL k installed with InterW Exporer 3.0. available on the Optolnfo CD. 

1. Copy the file UptoDemo.zip to C:l0pto221UptoDemo. Create the UptoDemo directory if it does not 
already exist. 

2. Using WinZip, extract the DptoDemazip file into the C:\opt&WptoDernu directory. 
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3. Two unique fonts, Verdana and 3019 are used for OptoControl or for prrnting the barcodes used within the 
OptoDemo presentation. To verify installation of these fonts, double-i.Ji!,k on Fonts in the Control Panel. If 
these fonts are not installed, select Install New Font... from the Filemenu. The source files are in the OptoDemo 
directory. After the fonts are installed, print out the file Barcodesdoc. This Word document contains barcodes 
for the demo. 

4. If it does not already exist, use OptoTerm to configure a controlle: named “Prove-It-To-Me Toolbox” (no quotes, 
exact capitalization and spacing). Configure the communication parameters to match the settings on your 
Prove-It-To-Me Toolbox. 

5. Start OptoControl and load C~lOpto22\0ptoDemolOpfoDemo.cd~. Click the mouse in the Strategy Tree to bring 
it to the front as the active window, (press CTsLtR). From the Compile menu, choose Compile AI/. From the 
n/lode menu, choose Debug and download the strategy to your Prove It To Me Toolbox. These steps are 
necessary to ensure a clean download. 

6. Run the strategy, then close OptoControl. 

If some of the files detailed on the first page were not in the default Iocatiyns, not all of the Optodisplay 
functions will work properly. Don’t worry, it’s easy to fix them. 

1: Start OptoDisplayConfigurator and load the project C:IOptuZZl0ptoD~~~no\0ptoDemo.mmi Close OptoDisplay 
Configurator 

2. ACCESS. In OptoDisplay Runtime, if pressing the Start button under the label Microsoft Access (located in 
the bottom right corner of the OptoDemo 
window) does not launch Access, perform 

the following steps: 
A. Go to OptoDisplay Configurator 
B. Double-click on the Start button to 

open the graphic dynamic attributes 
window 

C. Highlight Launch Application under the 
Operator Driven Attributes window and 
then select Edit 

D. Select the Browse button next to the 
Command Line data entry box and find 
the location of Access on your PC; click 
OK twice to exit. 
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3. OptoConnect. Press the Start button located under DptoConnect Runtitie, located in the bottom left corner of 

the DptoDemo window. If this does not launch DptoConnect (the Runtime iclln, , will be in the Taskbar), go 
to DptoDisplay Configurator and double-click on the Start button to oper. tt 2 Graphic Dynamic Attributes window. 
Open the Launch Application dialog under Operator Driven Attributes by sele&g it and choosing Edit, or doL.Jle- 
click on Launch Application. Use the Browse button to the right of the Command Line window to find the location 
of OptoConRexe, then click OK twice to exit. (If you did launch DptoConnect Runtime,, stop the program by 
right-clicking on the icon in the Taskbar. Choose Close.) 

4.. Make sure that the FactoryFloor ScreenCam is located in the CVemp directory on your machine. If not, copy it 
from the Dptolnfo CD. On most PCs, the ScreenCam presentatiorrruns better from the hard disc than it does from 
the CD ROM drive. 

5.055KB ApdicaLon z/2 
Q2x0 Appkrkion u2 

As you have seen during this installation, most of the files involved in the DptoDemo are located in 
C:\DptoZZ\DptoDemo. The same procedure we used to redirect the actions of the Microsoft Access and DptoConnect 
buttons can be applied to other parts of the DptoDemo program, which access external programs. Here is a summary of 
the required actions: 

1. Double-click on the object to open its Graphic Dynamic Attribute; window. 

2. Double-click on the Launch Application entry in the Operator llrlven Attributes window to open that dlaloy 

3. Edit the Command Line entry related to the action you wish to change, then double-click on OK to close. 
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The OptoConnect Configurator must be set up to work with thi: OptoDemo database. The following five steps 
will ensure that your Configurator works with the database. 

1. Move the file Mfc42.dll from the OptoDemo directory to C:\UpruZX?pfoCor~n directory. This step is not necessary if you 
have OptoConnect Rl.Ob or later. 

2. Start OptoConnect Configurator. Go to File, Open JET Master Project Database, then select 
C;lOpto22lOptoDemo\OptoDemo.mdb. Press OK in the Open Project window If OptoControl suggests that 
you run Auto Correct Tags, click ok. 

3. From the Tuo/s menu, select Verify/Create Runtime Tables. 

4. Close OptoConnect Configurator and open DptoConnect Monitor. If you get a message, “Unable to connect to OptoConnect 
Runtime, press OK. This is because OptoConnect Runtime has not been started. From the File menu, choose Open Jet 
Master Project Database. Select C.XlptoZZ\UptoDemolUpeuDemo.mdb and press Open. In the Open Project dialog, make 
sure OptuDemo is highlighted and press OK. From the Runtime menu, choose Set Pfojeti When started, OptoConnect 
Runtime will now load this project. 

5. Close OptoConnect Monitor. 

You are now ready to run the OptoDemo. Refer to the OptoDemo script, located in the OptoDemo directory, for a 
suggested method of presenting the demo. This script is a refererxe, and is not designed to be read in front of a 
customer. It does provide a logical format to present many of FactoryFloor’s features and highlights. Run through the 
demo a few times before you try it in front of a customer. This will ensure that you cover all the important topics and 
will prevent you from trying things that may not work. 

If you have any comments or suggestions on the OptoDemo, please send them to Tom Edwards 
tedwards@optoZ’.com. 
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The Modular M4 I/O Controller is part of Opto 22’s total control solutron and features powerful communications capabilities, 
built-in diagnostics, and 32bit processors. Modular controllers are designed to take advantage of the Opto 22 distributed, int?lligent 
I/O architecture and provide a solid hardware foundation for Opto 22’s new Windows 32-bit FdctoryFloor software suite. The M4 
I/O is ideal for remote applications in harsh environments where the M4’s unusLarly broac range of communications options, 
including radio modems, cellular modems, and even satellite communications capabilit;*,; :+e critical. The M4 I/O was designed 
specifically for industrial field applications, such as waste water treatment, well rr.on:Tc. .ing. tank farms, petro-chemical andgas 
pipelines, remote office/plant management and many others. 

The M4 I/O consolidates two powerful processors on a single processor boarc. Program control and host communications are 
handled by a powerful 32-bit 68020 microprocessor, while a 16-bit 8OC196 processor hangles I/O interfacing and control. This 
dual-processor board is combined with a digital/analog I/O board, a 3-slot verticai expansion bus board (M4BUS), and a modular 
power supply into a compact aluminum extrusion package that can be mounted horizontally or vertically. For safety and convenience, 
the M4 I/O has system monitors for temperature, AC operation, and low battery, and inciudes such features as a real-time clock 
and watchdog timers. Removable connector technology is integrated throughout the unit for easy maintenance and wiring removal. 

DGITAL I/@ MODULES 

ANALOG I/O MODULES 
ADDRESS AND I I 

CONFIGUR47ON, 
JUMPERS \< & I/O BOARD 

----PROCESSOR 

’ POWER SUPPLY 
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t 
REMOTE BUS RS-485 

--- 
63000 B30 

L L 

SNAP-BBM 
SNAP 8 MODULE RACK 

WlTH SNAP BRAIN 
.ShlAf’.RI?~ C v,., .* ..r . . . .- 

SNAP 12 k C0:.:, ‘: RACK 
WITH 8,JAr I VIAIN 

SNAP-BIGM 
SNAP 16 MODULE WICK 

WITH SNAP BRAIN 
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The M4 I/O is designed to work in combination with FactoryFioor, Opto 22’s .n N : . ,tr. of Windows 32-bit software, I hich 
delivers total control to industrial automation customers. FactoryFloor consists of hrt~: ritegrated components: ’ 

l OptoControl, a graphical, flowchart-based development environment for ctnt.ol sclutions 
l OptoDisplay, a graphical, multimendia operator interface package 
l OptoServer, a robust data server that connects the controller network with Ihe PC-oased FactoryFloor network. 

M4 I/O configuration and development are performed through OptoControl on a PC workstation. OptoControl is an easy to 
use, self-documenting control environment that uses a plain English command set and a long tagname database that is shared by 
all FactoryFloor components. 

The M4 l/O also works with Opto 22’s classic l&bit software: Cyrano, Mrsti; MMI and Mistic Data Server (MDS.) Opto 22 is 
committed to supporting this installed base and to making these products available tar those customers who have not moved to 
the Windows 32-bit platforms. Opto 22 has also provided utilities to assist ;ustorrIsrs in mJrating to FactoryFloor. 
~~~~~~~~~~1~~ OPTIOW% fSTPSPPB)ARD) 

The M4 I/O communication options combined with Opto 22 softwa:e ;dpport modems Idirect, lease. and radio). h~o-WV 
dial-up capability (host to M4 I/O, M4 I/O to host), and peer-to-peer comrrur~lcations. It also supports remote firmware downlc i .:ncj 
to Flash memory, remote program downloading and debugging, and r’I :?ote data uploading and downloadiny. The M4 I/D i;&e 
unit has two serial ports: 

l 1 K-232 serial port, 300-l 15kBd 
l 1 full duplex RS-422/485 serial port, 300-l 15kBd 

DHTERFACE OPTBaRBs q.ADAPTER cARiDs) 
The M4BUS has three expansion slots to accommodate a variety of commun canor ir..erface cards. All modular interkce 

cards for serial communications or network connectivity are supported as standan: si;,lf;:trons in the FactoryFloor softwa.!:. 

Two additional serial ports&p to 115 Kbd 
(configurable as RS232 or RS485/422) 

M4SARC High performance ARCNET connection 

M4SENEi-C Ethernet come&on (coadal) 

M4SENETU .Ethsrnet connection (umtielded twisted pair) 

M4SARCF Fiber Optic ARCNET cornaction 

M4SARCFR Fiber Optic ARCNET rqxater comec’.,on 

M4RTUX Eight digital + four a.alog I/O ~tiannels 
-._ - -I 
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A total of eight digital and four analog I/O channels are available on ih:: base unit and may be populated with Opto 22 GC 
analog and digital I/O modules. The 64 digital I/O modules provide optic;; solation. come in a variety of AC and DC vort;qes 
feature an integral status LED and fused outputs, and offer an options! integral automatic/manual diagnostics switch. The G4 
analog I/O modules provide both optical and transformer isolation, eliminating ground loops and channel-to-channel Interference 

The M4RTUX I/O Extender Brick, which connects to the base un’t using an Opto 22 shielded 25-pin cable, can provide an 
addition eight digital and four analog channels. 

The built-in RS-485/422 COMI port can be used as-a serial link to communicate with remote digital and analog l/O units. Up 
to 4096 I/O points can be connected. The M4SSER adapter card can provide two ?ddition:i !.erial ports. 

EXPAWSUOPI OIPTUONS (RAM AROD RcBrun) 

The RAM can be used to store a users control strategy (program) and data. The f1&1 memory (ROM) stores a kernel (opt;. cling 
system) and can be used to store a control strategy permanently. The use of f’& I :chnology allows the user to remotely 
download new firmware offered by Opto 22. 

W&l: Base, 256K 
Expansion 1 M. 

ROM:‘ Base, 256K 
Expansion 1 M. 

POWER SWPPLUES 
To accommodate a wide variety of applications, seven power supplie:. nre available. These fuse-protected power supplies 

feature input-to-output isolation protection, a built-in EMI filter, and an onoh switch. They supply enough power to operatethe 
M4 I/O base unit, three M4BUS expansion options, and I/O modules for ‘;o:h the base unit and the M4RTUX I/O extender 

Power Supply 
Model Number VAtage 

M4PS12D 12 VDC irput (9-15 i’j 

M4PS24D 24 VDC input (18-30 V) 

M4PS48D 48 VDC input (36-60 V) 

-- M4PS125D 125 VDC tiput (94-156 V) 

b M4PS12OA 120 VAC input (95-130 V) 

M4PS24OA 240 VAC it-p& (19@250 V) I- - 
-*-._I 

M4PSF Line Filter* requires 24 VDC and 5 VK 
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Speciftation 

CPU 32-bit Motorda 68020 proosssor 
16-bit 806196 I/O processor 
IEEE floating-point math 

CPU dock frequency 1 16.67 MHz 
-- 

KYy: 256 KB* 1 MB with battery backup (user ptdgiar IS & data) 
flash EEPRQM on controller 256 KB*l MB (firmware and user programs) 
Fhsh EEPROM on brain board 128 KB (I/O firmware) -- 
RAM/clock battery 3.8volt lithium, non-rechargeable 

-. 
I/O: 

Base unit 8 digital, 4 analog, multifunction 
Extender unit Adds 8 digital, 4 analog, muttifunction 
Expansion Vi IX-485 ports, using Opt0 22 I/O 

1 
Commuricaticn: 

Base urit 
. Exoansion I 1 RS232 and 1 RS-485/422 port 

Vi daucthter cards: confiaurabte serial ports and ARCNET I 
Modem support 

Real-time clock 

Direct, lease, and radio - 

ClocWcalendar, Epsm 62421 A with battery backup --i 

Power requirements 

Typical operating temperature 

Storage temperatue 

Humidity 

Software 

Sys tern monitors: 
Host commuricatiors 
Watchdog timers 
RAM battery backup low 
Ooeratina temoerature 

5 VDC at 3.5 A (maximum) 
24 VDC at 300 mA (maxirnum~ -. 
-20” c to 70” c 

-40” C to 85” C 

5% to 95% relative humidity 

FactoryFloor (OptoControl, OptoDisplay and Optoserver) 
Classic Software (Cyrano, Mistic MMI, MDS) 

Detect commutication errors from process-Jr, I/O. etc. 
Detect main power supply operation 
Detects program corruption (check sum RIM :I.,~tj 
Detects temperature 
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M4SSER SERiAL CAM3 

The M4SSER expands the number of serial ports on 
the M4 Modular Controllers from two to four. COM2 JUMPERS 

Intrinsically, the M4’s UART can support four 
communication ports. However, the M4 base unit 
provides connections for only two ports 
(COMO and COMl). The M4SSERallows 
the user to take advantage of the two COMZ 
remaining ports (COMZ and COM3). 
The M4SSER can be used with any of 
Opto 22’s M4 Modular Controllers. 

The two M4SSER ports are 
configurable as either RS-232 or 

COMMUNICATION 
LEDS 

RS-4851422 ports. They support 
communication speeds of up to 1,152 
KBd, are modem-compatible, and 
support both ASCII and binary (Mistic) COM3 
protocols. They may be used to link a host 
PC to the M4 Modular Controller, provide 
multiple host ports, network M4s or other 
Opto 22 controllers, connect additional I/O, or 
interface to application-specific third-party hardware. 

Configured for RS-232, each port can also supply CONNECTOR 
+5 VDC for powering devices with low current demands, 
such as barcode readers.This allows connection to a variety of application-speiiflc devices requiring RS-232 capability. 

Configured for RS-485/422, each port can be used for a remote serial I/O #ink, expanding the potential M4 base unit I/O from Ci396 
channels to 12,288 channels. With the help of Opto 22 I/O units and AC38 repedters, the M4SSER can allow a user to develop a rcbust 
distributed control system using M4 Modular Controllers. This configuration also allows connection to a variety of applicationspecific 
devices requiring RS-485/422 capability - such as a host port network of M4 Modular Controllers, multiple serial l/O links, and 
intelligent electronic devices. The two M4SSER ports can be configured for eitner fuIlduplex(1Gwire)or half-duplex (2wire),terminated, 
or not terminated operation. Both ports are configurable and addressable through OptoControl or Cyrano. 

0pto2243044Business ParkDrive*Temda, cA92590~phane:(909)69~*(800)321-~0* Fax (909)69539!5* In&net httpfAvww.opto22.cm 

Inside Sales: (Soo) 452~OPT0 l Pmdud Support: (NO) TEK-OPT0 l (909) 695308f1 l Fax: (909) 695317 l Emil: suppd@opto22.com 



LED Specifications 

LED Indication 

TX2 This indicator illuninates whenever Com2 is transmitting 

(COM2 transmit) serial data. If the LED fails to illuninate, it could indicate 
that the port is idle or a wiring problem exists. 

RX2 THs indicator illuminates whenever COM2 is receiving 

(COM2.receh.e) serial data. If the LED fails to illuninate, it could indicate 
that the port is idle or a nliriig problein exists. 

-..- 
IRQ2 THs indicator illuminates when a hardware interrupt is 

(COM2 interrupt) issmd by a connected ;eriaJ device. 

THs indicator illuminate: whenever COM3 is transmitting 
serial data. If the LED fails to illuninate, i1 could indicate 
that the port is idle or a wiring problem exists. (COMEsmit) 1 

This indicator illuminates whenever COM3 is receiving 

(CoM3 receime) 
‘serial data. If the LZ fails to illuninate, it could indicate 
that the port is idle OI a wiring oroblem exists. 

IRQ3 This indicator illunates when a hardware mterrLpt is 
(COM2 interrupt) issued by a connected serial device. -.-- 

M4SSER General Specifications 

I Item 
-.- 

Sper.ification 

RS-232: TX, RX, RTS, CTS, DTR (+V), +5V, GND 

Comector: 
Manufactue r 

Pluggable, 7-posticn screw terminal 

Power reqiirement .(at 5 VDC) 
l 

Typical operating temperatue 

Storage temperatue 

1 -20” c to 70” c 
-- 

1 -40” C to 85” C 
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Pin Connections for the M4SSER COM2KOM3 Ports 

Important:Connecmrs wired for other 
opt0 22 ContTollers may not be compatrble 
withthe M4SSERs. Use the connectors 
provrded with Ure MBSER and refer to me 
pin connection labei for wrnng rnformatron 

The figure and the table show the IDcaoon 
and function of each pin on the 7-posrtion 
termrnal block. 

7 Gromd Interrupt Plus Interrupt Plus 
W’JD) (I RQ-) (I RQ-) 

RS-232 +5 VDC Fuse 

RS-232 +5 VDC Fuse 
CLm PORT 

A +5 VDC fused source is available on Pin 1 from both the COMZ and 
COM3 ports. A maximum 0.5A load can be drawn through the l-Amp 
rated fuse. The replacement part number forthis fuse is Opm 2.2 P/N 
FUSEOlG4 fWickman P/N 19373A). 
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Before tnstalling the M4SSER into the M4 Modular Controller expansion slot h?ake sure all iumpers have been properly ?et for RS232 or RS-485/422 communications. Then 
follow me instructions below: 

I. Remove all power from the M4 Modular Conaoller. 
2 Remove the blank end cap for any of the three M4BlJS expansion slofs, located below me seriil I/O connectors. Each end cap isheti tn place by two screws located on 

the side panel, adiacent to each end cap. (You mav also need to remove one or IWO addmonal end caps to acmeve orooer card aignment.1 
3. Align the edges of me M4SSEA with the selected expansion slot U-channeis located on the sides of the expansion bus cavity. Side the card all me way in until it seats 

Into the M4BUS connector 
4. Use the ongnal screws to attach the new end cap (included with the M4SSERI to the end of the M4 Modular Controller ~init. 
5. Onlv one M4SSER mav be added to an M4 controller. 

4-40x114 
PAN-HEADSCREW - 

&CHANNEL- . 
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Wiring to a PC 
The figure on the right presents an example of RS-232 wiring between a host 
PC and the COM2 or COM3 port of an MBSER installed on an M4. Verii 
that the pin connections at the host PC are the same as those called out in 
the diagram 

q Wiring to a Modem 
The figure on the right illustrates a connecoon from a generic modem to 
COM2 or COM3 on the MBSER senal card of an M4 that does not use a 
carnerdetect 
Refer to your modem documentation for detailed wiring informabon, possible jumper 
configuration, and inrtialization setup. 

important: For radio modems, connect RTS from the M4 to RTS on the radio. Do not 
use DTR on the M4. 

Wirhg to an,AC37 
The figures on the right present examples of RS-485/422 
wiring between a host PC with an Opto 22 AC37 and the 
COM2 or COM3 port of an M4SSER. 

0vERAu. COMMUNlCAnONS TERMINAL 
CABLE SHEID BLOCK-7 TERhflNALS 

MALE SPIN 0 SHELL FEM#JE SPIN 0 SHELL COMMLfNlCA7lONS ERMINAL 
;~W&lE’” ON \ / CONNE :TOR ON CABLE / BLOCK-7 TERMINALS 

OVERALL COMMUNICATIONS TERMINAL 
CABLE SHIELD MOCK-7 TERMINALS 

HOSTPC ; 
I I WITHAG 3 
REMOTE 
ADAPTER ; 

I - 

/ 
COMMlJNlCATlONS 
LINE TERMINAT ONS 
ATHOSTPC 
‘C-GROUP= 1.4.6.7.end8 

1- 
COMMUNlCAnONS 
LINE TERMlNA7lONS 
Ai=M4RTU/DAS 
4. WlRE TERMINATED 

/ 
COMMUNiCAllONS 
LINE lERhUNATlONS 
AT IiOST PC 
-c-aa-l,,P~,ldSl7aN(R 

I I 

COMMUNICATIONS 
LINE TERMINATIONS 
AT M4RTUAJAS 
2sWIRE TERMINATE0 

Opto22*43044BusinessParkDrive*Tem3a~Ia, CA9259O*Phone: (909)6953NlO*(800)321-OPT0*F3c ;Yl9)6%-3095*lnbmet htlp~~.opW.~ 
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The wo serial ports KOM2 and COM3) of the MBSER may be configured bv setting lumpers fur either RS-232 or RS-485/422. Only me serial mode may be used at a time 
Each commumcation port includes a set of 12 lumpers drvlded Into two columns. These jumpers must be set according to the send mode desired 
The figure below shows the two sets of jumpers as they appear on the M4SSER. Note tflat the two sets are tdenocal except for ti labeling {some jumpers are labeled w~ti 
C designations for COM2 and D designations for COM3). In this figure, no jumpers have been tnstalled 

24VfRE/44'IRE 
JUMPER 

7ERMlh'ATION 
JUMPERS 

RS-232 2-Wire 4-Wire 
Jumper tiYLTr2s 

(J;;yw 
%-X7 

colunuls) CZWm2Wb c2w/D2w) 

I 1 1 +5 VDC’ 1 TX/RX+ 1 TX+ 

I 2 1 TX 1 TX/RX- rTX- 

3 RX GND GND 

4 RTS NC RX+ 

5 0-S NC Rx- 

6 DTR IRQ+ ‘IRQ + 

7 I.GND IRQ- 1 IRQ- 

I The +5 VDC may be used to power devices with light current 
demands such as barcode readers OT hand-held termnals. Leave 
this lumper out if you do not need this voltage source. 

JUMPERS. 
1.7 

TERMNMOH 
JUMPERS 

Function 
Jumper When Function When 

Jurrwer In Jumper Out 

Terminated Not Terminated 

Terminated Not Terminated 
. 

’ For R3-232 :um?ers must be installed on Cl 
through ?d 7 Dl through D4. For RS-485/422, this 
grow of ‘Jmoers must all be set the Same 
dqxxlds?g w wheberthe M4RTU/DAS is 
phyrkxilv t!le last unit in the communication link 
(jumpe s in) or not (jumpers out). 

important: When using K-232. all termination jumpers (Cl-C4 or Dl-D4) must be Installed to ensure reliable communications. In 
additron. me 2-wrre&wlre jumper (C2W or D2W) must be removed 

Opto22*43044BusinessParkDrive*Temeada, CA9259o*Phone: (909)6953000~(6%) 3%OPTO*fax (909)695-395*lntemet h$~,kacopto22.com 
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e RS-232 with +5 VDC Enable RS-232 with +5 VDC Disabled 

JUMPERS 
l-7 

2.WlREbWlRE 
JUMPER 

TERMVATION 
JUMPERS UMPERS 

1-I’ 

2.U’lREl4-WIRE 
JUMPER 

TERMNATION 
JUMPERS 

RS-485/422,2-Wire Terminated RS-485/422,4-Wire Terminated 

2-WIRE/4-WIRE 

JUMPERS 

i 

l-7 
JUMPERS 

l-7 

RS-485/422,2-Wire Non-Terminated RS-485/422.4-Wire Non-Terminated 

JUMPERS 
l-7 

i 

JUMPERS 
1 I 

2.WIRE/4-WIRE 
JUMPER 

TERMINATION 
JUMPERS 
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Opto 22 M,oduhr Controller I/O Extender 

This data sheet provides connection diagramsforthe optional M4RTUX I/O Extender. The M4RTUX I/O Extender is an I/O expansion, 
option for the M4RTWDAS that adds eight 64 digital and four G4 anaiog I/O channels. Included with the M4RTUX is an M4RTlJXCAB 

cable and connector assembly, used to connect the M4RTUX l/O Extender to the M4RTU/DAS base unit. 

Pl- 
,M4RTUXCAB 

M4RTU/DAS CONNEC JOR TO 
-M4RTU/DAS 
PROCESSOR 
BOARD 

7’ MAXIMUM 
BETWEEN CENTER 

n- II I POINT OF 

M4RlUX 

\ CONNECTOR TO 
MlRJUX 
l/O BOARL? 

ANALOG I/O MODULfS DIGITAL‘VO MODULES \ 
FM.0 WIRES 

Opt0 22*43044Busim Park Drive*Temada, CA9259O*Phone: (909),6953N0*(600)321-OPTO*Fax (909)%5-30%*lntemet htlpAwwopto22.m 
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r’ 
ANALOG NO MODULES 

ANALOG FlELD DIGITAL 3:lrrl.D 

W/RF TFRMIMAI .C IMRF T-RI :I 5I S 

Connecting Field Wiring 
The field wmng termmals are located on the top 
of the M4ATUX next to the corresponding drgltal 
or analog modules. These termmals allow 
connection of field wires to the selected I/O 
modules. The diagram above showsthe locatron 
of the termmals on the unit and the layout of the 
terminal pomts as they correspond to each I/O 
module. 
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There are six models of input power supplies 
available for any Modular controller. Each power 
suppiy model uses a’specific AC or DC voltage 
input range to accommodate a wide variety of field, 
applications. 

A 24 VDC/SVDC Line Filter is also available if 
the Modular controller will be connected to an 
external power supply unit. 

Part 
Numbers I 

Descriptbn 

M4PS12D 1 Moduia: Controlkr’DC Power Supply 9-l!% 
I 

Modular Controller DC Power Supply l8-3!5V 

Modular Controller DC bwer Supply 36-60V 

Modllar Controller DC Power Supply 125V 

M4PS120A 1 Mod&r Controller AC Power Sumly SO-1iOV 1 

M4PS24OA Modular Contioller AC Power Supply 180-25oV 

M4PSF Modular Controller DC Filter Board 

Opto22*430114BusinessParkDrive~~,CA92590*Phone:(909)6953000*(8QO)321-O~O~f~,(.~)~~*lntemeth~:/~.o~.~ 
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SpsciQigltatiams 
Generbl 

Model Specific 

M4BLJS 24 VDC POWER SUPPLY 

FEMALE, 24 VDC INPUT CONNECTOR 

/ cf / 
l 

cf 

- MALE. 24 VDC INPIJT CONNECTdR 
. 
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pecifications (CONT.) * 

p 

InpuVOU module wattage. 

2 If the analog module you are using does not appear below, then use the G4ADX wattage. 

1. In the table above, locate the daughter cards and dlgltal and/or analog modules that you will be using with the M4tITU. Entera quantity for each item in the 
“Quantity” column. Also, fill in any B-232 devices on the line provided. 

2. Multiply the value in the “Watts” column by the quantity entered in the “Quantity” column and enter the result in tne “Total”column for each component used. 
Example: (8) G4 digital modules total 0.688 W. (4) G4ADX analog modules total 6.4 W 
3. Add up the values In the ‘Total” column. including the value entered for the M4RTU base unit. end enter the number on the “TCKAL WATK (TWI” hne. 
Example: 0.688 W (digital modules) + 6 4 W (analog modules) t 7.5 W (base RTU) = 14.588 W. 
4. Enter the supplred Input voltage for your installation on tie “Your supplied input voltage” line 
Example: 24 VDC * 

5 Divide the total on the “TOTAL WATTS” line by the number entered in steo 4 to get total inpJ Lurrent requIremen&. inter ths number on the last Ilne of The table 
Example: 14.588 IWI / 24 VDC lsuool!ed inout) = 0.6 A required input cunent for the M4RTU 
“For cunentlv avallable power supolles 

iF” 
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Form 426L-961003 

G4AD3 Specifications 
-1 

Nomilal input range 4 to 20 mA 

Input Impedance 249 Ohms 

Over/under range 3 to 35 mA 

LOOP SUPPlY 28 VOC nommal 

Accuacy’ 16 PA 

Response time Fullscale step change in 3 ms 1 

* Accuracy figure requires use of gain a 16 d6set commands. 

-30” c to 70’ c 
40” c to 85’ e -_-. 



CONNECTION FOR LOOP . 
SOURCING BY MODULE 

NOTE: PiCTURESi-GWS 
CGNNECTIGN FC.R 
MODULE IN POSITlOt\ 1 

NOTE: PICTLRESCGWS 
CGNli ECTION FOR 
MGDULE IN PGSITIGI\ 1. 

TOP 16 14 12 10 8 6 4 2 
TOM 15 13 11 9 7 5 3 1 

EXTERNAL LOOPSUPPLY 
CONNECTION 

TOP 16 14 12 IO a 6 4 2 



ALTERNATE EXTERNAL LOOP 
SUPPLY CONNECTION 

NOTE: PICTURESt-CW 
CGNNECTICN FCR 
UGOULE IN POSITION 1 

NOTE: PICTLRESCCMS 
CONNECTION FOR 
MGDULE IN PGSITICA D. 

14 12 IO 8 6 4 2 
BOrrOM 15 13 11 9 7 5 3 1 

CONNECTION FOR SELF-POWERED 
TRANSMlTTER 
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Form 251 L-970609 Part Number Description 

Descrip%ian 
- G4iAC5 G4 AC Irpti 90-140 VAC, 5 VDC Logic / 

G41 ACXA G4 AC Iq?ut 180-280 VAC, 5 VDC Logic [ 

Opto 22’s 64 AC input modules are used to detect on/off AC $A& Ii-put 90-140 VAC, 5 VDC Logic 
+ 

voltage levels. Each module provides up to 4,000 Vrmr of optical- 
G4,AC5MA 

isolation between field inputs and the logic output of the circuit. G41AC15 G4 AC Irpuc 90-l 40 VAC, 15 VDC Logic 
All AC input modules are designed with fikefing on the input 

and a hysteresis amplifier, providing high noise rejection and 
G41AC15A GS AC Inp& 180-280 VAC, 15 VDC Logic 

transient-free “clean” switching. 
’ G41AC24 

G4 AC; lrput 90-140 VAC, 24 VDC Logic 

The G41AC5MA is a special module featuring a manual-on/ G4iAC24A G4 AC input 190-280 VAC, 24 VDC Logic _ 
manual-off/automatic switch, ideal for diagnostic testing of 
control applications. 

Typical applications for AC input modules include sensing the presence or absence ‘ot voltage, and sensing contact closure from 
sources such as proximity switches, limit switches, float switches, selector switches, push buttons, toggle switches, and themostats. 

l 4,OKl Vm dptical isolation 
l Built-in LED status indicator 
* Small footprint design, reducing mounting space by approximately 50 percent 
l UL recognized, CSA certified, CE approved 
l Passes NEMA Showering Arc Test (ICS 2-230) 
l Meets IEEE Surge Withstand Specification (IEEE-4721 
l Built-in filtering for transient suppresslon and noise rejection 

’ Operating temperature: -30” C to 70” C 

0pto226044Business ParkDrive*Temxula,CA9259O*Phxe: (909)6953030*(6@9)81-OPTO*Fax (%9)69M!M~lntemet htlp&ww.opto22.com 
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Input WItage range 

Key featue 

Input current at maximum line 

Unts G4lAC5 G41AC5A G41AC5MA 

VDC or VAC 90-l 40 180-280 go-140 

mm- -m- _-- Dia3txg ic 

mA 11 5 11 

I isolation input-to-o&p& 1 Im= 1 V 4,000 I 4.000 I 4.000 1 

Output current (sirGng) 

Output leakage with m input 

Transistor 

Temperature: 
Operating 
Storage 

mA 50 50 50 

@ Q 30 VDC 100 100 100 

V breakdown 30 30 30 

“C -30 to +70 -30 to +70 -30 to +70 
“C -30 to +85 -30 to ~85 -30 to+85 

Opto 22 l 43044Busiti ParkDtie*Ternxula, CA92590* Phone: (909)8953WO l (W) Xl-OPT0 l Fax: (909)695-3095 l Internet h$~Avww,opt&2.~m 
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.65"(16Smm~ +: :- ; 

1.15"i29.2mmi f: 
I 

c, 1 
.16"(4lmm) -d i 1 1.5S(39.4mm\ 
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- I 
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Form 252L-970611 Part Number Description 

Dssctiption G40AC5 G4 AC Ocr@ut 12-140 VAC, 5VDC Logic 

Opto 22’s 64 AC output modules are used to control or switch 
G40AC5A ’ G3 AC Output 24-280 VAC, 5 VDC Logic .- 

AC loads. Each module provides up to 4,000 Vrms of optical- ~40~~5~5 

isolation between field outputs and the control side of the circuit, 

f$ AC Oulput 24-280 VAC, 5 VDC Logic 

and each features zero voltage turn-on and zero current turn-o 
All AC output modulesare equivalent to single-pole, single-thro@ 

G40AC5MA Gd~Cii4;~$12-140 VAC, 5 VDG Logic 

normally open contacts (Form A, SPST-NO)except the G4OAC5A5, 
which is equivalent to a single-pole, single-throw, normally closed 
contact (Form B, SPST-NC). 

I 
G4 AC Output 24-280 VAC, 5 

G40AC5AMA With HONSW 

The G40AC5MA and the G40ACSAMA are special modules 
featuring a manual-on/manual-off/automatic switch, ideal for 
diagnostic testing of control applications. 

Typical applications for AC output modules include switching 
loads such as AC relays, solenoids, motor starters, heaters, iamps. 
and indicators. 

GA AC Output 24-280 VAC, 24 VDC Logic 1 

l 4,000 Vrms optical-isolation 
l Built-in LED status indicator 
l Logic levels of 5, 15, and 24 VDC 
l Removable fuse 
l Current rating: 3 amps at 45” C 
l ‘Ability to withstand one-cycle surge of 80 amps 
l Operating temperature: -30” C to 70” C 
l UL recognized, CSA certified, CE approved 
l Passes NEMA Showering Arc Test (KS 2-230) 
l Meets IEEE Surge withstand Specification (IEEE-472) 

Opto 22*43044Business P&Drive*Temade, CA9259o*!?ime: (909)6953ooo~(800)321-opT0~~i’Jo5)6953095~ln~met htlp&vmoplo2;.c 
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Speczifi.cabioas 

1: 

Units G40AC5’ G40AEA’ G40ACSAS G40ACSMA’ G40AC5AMA’ 

Nominal Iii WItage VAC 120 240 12Oi240 120 240 

Output voltage range VAC 12-140 24-280 24-280 12-140 24-280 

Key featue 

Current ratim: 

Normally Diagnostic. 
closed 

Diagmstic 1 
switch 

I------ 
switch 

l 

I isolation input-to-output 1 v,, 1 4,000 1 4,000 1 4,000 1 4,000 j 4,000 

I 5 . 2.5 

Nominal logic witage VDC 5 ! 5 5 I- 5 1 5 

Logic voltage rarge VDC 4-8 4-8 4.8 4-8 4-8 

- Logic pickup u&age VDC 4 4 4 4 4 

Logic dropout v&age VDC 1 1 1 1 1 

Logic input current at 
nominal logic WItage mA 12 12 12 12 12 

Control resistance 
(Rc in schematic) W 220 220 220 220 220 

One-cycle surge A peak 80 80 

Turn-on time IJS 
l/2 cycle max 

zero volts 
1’12 cycle max 

zero volts 

Tun-off time LJS 

Peak repetitive moltage VAC 

l/2 cycle max l/2 cycle max 
zero amps zero amps 

500 500 

Minimun load current 

Output voltage drop 
maximum peak 

mA 20 20 20 20 20 

V 1.6 1.6 1.6 1.6 1.6 

80 80 80 

112 cycle max 
zero volts 

l/2 cycle max l/2 cycle max 
zero vots zero volts 

1 Operating frequency 1 Hz I 2565 1 25-65 I 25-65 1 25-65 1 2565 

dVldT-off-state VIP 200 . 200 260 200 200 

sn&bed for smbbed for sntibsd fo- snubbed for sntibed for 
dV/dT-commutating 0.5 power 0.5 power 

factor load 
0.5 pvw 

factor load facto:, load 
0.5 power 0.5 power 
factor load factor ioad - 

Temperature: 

:c” 
-30 to +70 -30 to 170 -30 to +70 -30 to +a0 -30 to +70 
-30 to +85 -30 to +85 -30 to +85 -30 to +85 -30 to +85 

* Atso available with an FM rating: add FM to the part number (example: G40AC5FM). 
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Minimun load current 

Output voltage drop 
maximum peak 

Operating frequency 

dVldT-off-state 

dV/dT-commutating 

Temperature: 

20 20 

1.6 1.6 

25-6 5 25-65 

200 200 

sntibed for s&bed for 
0.5 power 
factor load 

0.5 power 
factor load 

-30 -30 to+85 to+70 -30 -30 to+85 to+70 

20 20 

1.6 1.6 

25-65 25165 

200 200 

snubbed for St-&bed for 
0.5 power 
factor load 

0.5 power 
factor load 
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.65' 16.5mm 
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FactoryFloor@ takes you 
a quantum leap ahead in 
your search for total control 
of the manufacturing 
enterprise. To solve the 
toughest control automation 
problems, or build the 
easiest to use, most 
informative user interfaces, 
or to expand your 
manufacturing systems 
connectivity, Opto 22 has a 
total control solution called 

FactoryFloor, Opto 22’s new suite of Windows@ 32-bit 
applications, which is designed to deliver total control to 
industrial automation customers. FactoryFloor consists of three 
integrated components: 

OptoControlY a graphical, flowchart-based 
development environment for control solutions 
OptoDisplay”r a graphical multimedia operator 
Interface package 
OptoSetverP a robust data server that connects the 
controller network with the PC-based FactoryFloor 
network 

Opto 22’s leadership and innovation in industrial 
automation hardware and software, combined with 
Microsofta’s operating 
environments and 
applications, provides a solid 
foundanon for total control. 
Opto 22’s combination of 
hardware and software 
expertise, and its belief in the 
importance of open systems 
integration, sets them 
sharply apart from firms that 
can only deliver pieces of the 
puzzle. 

Part Number Description 

e ~A~TORYFLOOR FactoryFloor Suite 

~JPTOCONTROL 10DtoControl 1 

;oPToSER”ER 
I 
OptoSermr 

FactoryFloor takes advantage of the power of Microsoft 
Windows@ 35, Microsoft Windows NT” and Microsoft Office 
softwan: oroducts to deliver a complete client/server solution 
for industrial automation. This reduces training requirements 
and in;r::ases oroducnuity. The power of the Windows 
programming standards means ease of integration with Lther 
appiications. 

FactoryFloor offers a 
total control solution from 
programming and debug- 
ging a control system to 
a networked hL man/ma- 
chine interface all from 
the same ven lor v+hd 
delivers wo*lci-c’& 
control aut.s-r i;!..ion 
hardware. 
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SOFTWARE 
FACTORYFLOOR 

OPTOCONTROL 
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OptoControl takes advantage of~the graphical Windows 95 
interface to make it easy to understand, configure, design and 
troubleshoot ,your solution in a distributed client-server 
environment. Some key features that make OptoConuol easy to 
use are: 

l OptoControl’s Strategy Tree provides a graphical tree-like 
view of your control system configuration. 

l OptoControl’s flowchart programming environment 
provides a precise, graphical view of your control 

process. 
l OptoControl’s animated debugger makes it easy to step 

through your process and see what’s happening at every 
point in your control program. 

l OptoControl’s subroutine builder provides extensive code 
reusability by packaging flow charts for later use. 

All these tools can be live and function on your workstation 

i at the same time, thanks to Windows’ multitasking. 
One of the fundamental advantages of OptoControl is its 

ease of use. Since it is virtually self-documenting, existing 
programs can be easily understood which simplifies and 
streamlines the maintenance process. Every time the program or 
system configuration is changed, the documentation will reflect 
the latest changes. This usability is further enhanced by the use 
of a plain English command set, and a long-tag-name database. 

The OptoControl long-tag-name database is shared by all 
FactoryFloor applications and is open and ac6essible to third- 
party applications using the built-in software developers kit (SDK). 
Eliminating duplicate databases makes the programmers job 
easier and reduces the margin for error. OptoControl also uses 
the communications enabling technologies inherent in Windows 
to provide open access to the control system database for third 
party and custom development. 

Because ccmT91er pror.esses are easier to understand using 
graphics and symbols, OptoControl uses a powerful, flowchatt- 
based language which lets programmers write programs visually, 
making the design phase much less abstract OptoControl also 
improves communication between design team members already 
familiar with flowcharts by providing a consistent programming 
environmen? tnr controi program logic and instructions. 

OptG’ontrol is designed to make it easy to program <our 
contrnl process, unlike conventional methods that simply evolved 
from the old electromechanical wiring layouts for relays. 
OptoComrol is easier to learn, easier to use and is designed to 
harness all the power.of Opto 22’s distributed control hardware 
platform. 

Configurator 
OptdControl’s ronfgarator provides an intuitive user interface 

that graphically dor;u rl!: its the control strategy. The flowcharts 
are created using a ven simple set of drawing tools. Instru~rion 

Using simple objects, programmers lay out the logic 
of the program by creating a flowchart Action blocks contain a 
iist of things to do, condition blocks contain one or more things 

insertion and editing IS dcamplished through the use of standard 

to test for, connections show the sequence of operations and 

pull-downs, dialog:,, and controls that are now a familiar part of 

continue blzks allow jumps to other areas in the chart. By 

all Windows-based software packages. 

choosing f:oln menus and assigning long descriptive names to 
I/O ooint:; :;r-d variables, programmers can add the appropriate 
details to oath block. Once I/O points and variables are n,+lred 
and def;ned, they go into the OptoControl database and never 
have to be referenced by characteristics again, only by name. 

Oplo22*43044BusinessParkDrive*Temeala, CA92590*Phone:(909)6953000*(800)321-OPTOrFar.(90Y)6953095*lnlenet htWbwv.opW.cun 
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SOFTWARE 

FACTORYFLOOR 
OPTODISPLAY 

“OF” 
Form 848L-970611 

OptoDispiay is a 32bit Windows-based graphical multimedia 
operator interface package designed to work as part of the “Total 
Control Solution” provided by Opto 22’s FactoryFloor suite. In 
additron to OptoDisplay, FactoryFloor includes: 

l OptoControl, a graphical flowchart basea deveiopment 

environment 

l OptoServer, a robust data server that connects the 
controller network with the PC-based FactoryFloor 
network. 

OptoDisplay gives operators, technicians and engineers the 
information they need at a glance. OptoDisplay allows you to 
construct your operator interface by designing graphical objects, 

page W6 

Displays can combine pictures, symbols, bitmaps and 3-D 
graphics from OptoDisplav’s extensive library. Display functions 
can inclure controller-d&en animation and operator-driven 

commanr,s Operators can aiso utilize real-time data for trenc 

plotting. OotoDlspiay is easy to program - lust point. CIIC~ ,jnc 
associak The power of OptoDisplav lies in ‘its tight integrarior 

with the OptoControi software ana’ Its ability to monitor ana 

interact with Opto 22’s world-class hardware. Advanced features 
enable you to animate any graphical control object and, to 
associate it with rea’l-world‘events by choosing a tag name from 
the shared OptoControl datahase. Use your mouse to select the 
items you want from the @toControl strategy and associate them 
with your OptoDispray graphic objects or historical collection riles. 

Opto22*43044BusinessParkDlive*Temeala, CA92590*Phonel(909)6953!JC0~(800)32’+0PT0*Fax: (909)6953095~lnienet http1k.optoZ.c 
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SOFTWARE 

FACTORYFLOOR 
OPTOSERVER 

Form 8481-970611 

OptoServer is the client-server application component of 
FactoryFloor that gathers and serves requested data among the 
clients on the FactoryFloor network. 

The FactoryFloor network consists of the hardware controllers 
and the PC-based workstations that control them. Combined with 
Microsoft’s communication enabling technologies, OptoServer 
becomes the universal I/O server. 

OptoServer is fully integrated with OptoDisplay and 
OptoControl and is used in stand-alone applications or within a 
complex client/server architecture. OptoServer can also be 
integrated with Microsoft products, third-parry packages, and/ 
or user-developed custom applications created with tools such 
as Microsoft Visual Basip, 

OptoServer is another example of how FactoryFloor uses 
Microsoft Windowsbased standards to provide world-class 
support to Opto 2? customers. FactoryFloor encourages open 
systems solution rlevsloom~nt by customers, integrators and 
third-party developers. F.rr example, you can use OptoServ>r to 
access FactoryFlc.or %a from custom solutions built with 
Microsoft Access h~iicrosoft Visual Basic or Microsoft Excel. 
OptoServer is designed to help you reach out, not to fence 
you in. 

Opt022 designed Opt&erver to be easy to manage with 
features like built-in diagnostics, report by exception and support 
for backup servers. 

Opto22W044BuhessParkDriw.?*Temeuda, CA92590*Phone:1909)6953000*(800)321-OPTO*Fax:(909)6953095*lnlenet htiMwww~to22.ann 
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i .** “,* BRAIN BOARDS 

. 
; : BRICK 
i OPT0 22 DIGITAL 

Form 64OL-970611 

The G4D16R is a high-performance digital I/O brick for 
the Opto 22 family of processors and i/O. It provides intelligent and flexible 
single-point I/O control for up to 16 digital I/O modules in a rugged. deadfront, 
compact package. Onboard brick intelligence offers latching, pulse train 
generation, time delays, counting, event/reactions, and many other control 
functions. Event/reactions execute high-speed deterministic responses to 
sophisticated control seouences, alarm monitors, diagnostics and host 
Interrupts. 

Digital bricks utilize Opto 22’s Mistic protocol and high-speed serial 
communications. Programming is accomplished with Opto 22’s intuitive 
multitasking, flowchart-based languages OptoControl or Cyrano. Custom 
software development is achieved using a host computer and Opto 22’s 
Misticware software driver with the high-level software language of your 
choice. 

G4LC32SX 
CONTROLLER 

G4D16R 
REMOTE I\0 BRICK 

G4A8R 
REMOTE I\0 BRICK 

REMOTE BUS RS-485 G4D16R 
REMOTE I\0 BRICK 

Opto22*43fWBusiness ParkDrive*Temeala,CA92590*Phone: (909)6953030*(600)321-OPTO*Fax (909)6953095*lntemet ht@fhvw.cpto22.axn 
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EET 
Form 64OL-9~~611 

Setup And System Commands 
IDENTIFY UNIT 
POWER UP CLEAR 
REPEAT LAST RESPONSE 
RESET 
RESET ALL PARAMETERS TO DEFAULT 
SETCOMM LINKWATCHDOG MOMO" AND DEIAY 
SETRESPONSE DEIAY 
SETSYSTEM OPTIONS 

Digital I/O Configuration Commands 
READMODULECONFIGURATION 
SET CHANNEL CONFIGURATION 
SET I/O CONFIGURATION-GROUP 
STORE SYSTEM CONFIGURATION 

Digital ReadMlrite, Latch Commands 
CLEAR OUTPUT 
READANDOPTlONALLYCLEARlNPUTlATCHESGROUP 
READ AND OPTIONALLY CLEAR INPUT LATCH 
READMODULESTATUS 
SETOUTPUTMODULESTATE-GROUP 
SETOUTPUTS 

Digital Counter, Frequency Commands 
CLEARCOUNTER 
ENABLVDISABLECOUNTER GROUP 
ENABLE/DISABLE COUNTER 
READ 16-BIT COUNTER 
READ 32-BIT COUNTER GROUP 
READ 32-BIT COUNTER 
READANDCLEAR16-BITCOUNTER 
READANDCLEAR32-BITCOUNTERGROUP 
READANDCLEAR32-BITCOUNTER 
READ AND CLEARENABLk/DlSABLESTATLJS 
READ FREQUENCY MEASUREMENT 
READ FREQUENCYMEASUREMENTGROUP 

Digital Time Delay, Pulse Output Commands 
GENERATEN PULSES 
READ OUTPUTTIMER COUNTER 
SETTIME PROPORTIONAL OUTPUTPERIOD 
SETTIME PROPORTIONAL OUTPUT PERCENTAGE 
STARTCONTINUOUS SQUARE WAVE 
STARTOFFPULSE 
STARTON PULSE 

page 2i4 

Digital Pulse/Period Measurement Commands 
READ 16-BIT PULSEiPERlOD MEASUREMENT 
READ 32-BIT PULSE/PERIOD GROUP 
READ 32-BIT PULSE/PERIOD MEASUREMENT 
READ AN5 RESTART :6-BIT PULSVPERIOD 
READ ANG RESTART 32-BIT PULSVPERIOD 
READ AND RESTART32-BIT PULSE/PERIOD GROUF . 
READ PI;LSE/PERIOD COMPLETE STATUS 

Event Reaction Commands 
CLEAR EVENT/REACTlONTABLE 
CLEARMNTEN-IRY 
CLEAR INTERRUPT 
ENABLVDISABLEEVENTENTRYGROUP 
ENABLVDISABLE EVEN7 '.NTFiY 
READ AND OPTlrlNA"_\(CLEAR MNTLATCH . 
READANDCLEbFiXNTLATCHES 
READ MNT El'~Ar,&'DISABLE STATUS 
READ EVENT LATCtlES 
READ MNT/DATA HOLD BUFFER 
READ EVENTEN-IRY 
SETMNTINTERRUPTSTATUS 
SETMNTON A COMMUNlCATlONSWATCHDOGTlME 

OUT 
SETEVENTONCOUNTER GREATEROR EQUAL 
SETEVENTON TIMER GREATER OR EQUAL 
SETEVENTON CQUNTERLESSTHAN OREQUAL 
SETEVENT ON TIMER LESSTHAN OR EQUAL 
SETEVFN-I-ON MO&lo* MATCH 
SET RE'XTION TO NULL 
SET REACTION TO CLEAR COUNTER/TIMER 
SET REACTIONTO OUTPUTAMODULESTATE 
SETREACTION TOENABLE/DlSABLECOUNTER 
SETREACTlONTOENABLEiDlSABLEAN MNT 
SET REACTION TO ENABLE/DISABLE EVENT GROUPS 
SETREACTlON73STAR;'OFF-PULSE 
SETREACTION T3 STAdTON-PULSE 
SETREACTlONT:3t~E4DANDHOLD COUNTERVALUE 
SETREACTION 13 %'iDAND HOLDTIMERVALUE 
SETREACTION JVRI-I? MOMO* 

l MOMOMust Be On, Nlw t Pe Off Used to set or test state of digital outputs or 
Inputs. 

Opto22*430MBusinessParkDrive*Temeala,CA92590*Phone:(909)6933000*(800)321-OPTO*Fax(909)6~~*lntemet hQhhw.opto22.c 
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Multifunction Digital Brick Specifications 

I--- 
CPU 
CPU clock frequency 

1 d-bit, Intel 6OCl96 processc I 
12 MHz processor 

-I 
Commuricaticns 

Bus speed 
Cable type 

;cf~~un cable length 

300 - 115.2 KBd 
3 wire, twisted pair + GNP, 
Interrupt uses 2nd wire pair 
3,000 ft (more with repeaters) 
Binarv or ASCII 

Typical I/O times 
(includes comminication transfer time) 

Read 16 channels 
Write 16 channels 

1.76 ms 
227 ms 

Co;~;~re~~ncy measure) 
20 KHz 

Data size 32 bits 
Minimum pulse width ON 10 us 
Minimum pulse width OFF IO us 

Latching (minimun pulse width) 1ous 

Output pulse 
Maximun cortinuous rate 5QOl-k 
Minimum pulse width ON 1 ms 
Minimum pulse width OFF 1 ms 

Tie-proportional output (TPO) minimun period 100 ms -4 

Typical Event/Reaction time 
(116 Evert/Reactions) I 

4ms 
I 

System power consumption Q 24 VDC a? O.lV 
Terminated (last brick on the bus) 
Non-terminated (all other bricks) 

Temperature 
Operating 
Storage 

Humiditv 

Software 

26omA 
260 mA -- 

0°C to 70°C 
- 40°C to 60°C 

5% to 95% relative hum&y 

OptoCcntml, Cyrano 200 and Misticware 

Opto22~43044BLsinessParkDrive~Temecula,CA92590~Phone:(909)6953000~(800)321-0m0~~~(~~)~953095~lntemeth~~~.~, tom -- .- 
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: 
10.50 

i.7m (266 

Digital Brick Dimensions 

-5.12 n I1 

TOLERANCES: .xX +C .02 (.S) XX +t .OiO (.25] 
Digital Brick Assembly 

-m 
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+- 2.175" (55.25mm) 

k- BRAINBOAPOCOVER 

I BRICK WY 

- INTEGRALWIRE'M 

7 

- BRICkBASE 
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‘SIEMENS 

1 
1-T-E GENERAL DUTY -ENCLOSED SWITCH 

“iY..NFR32 

100 Amps 240 VAC 

Type 3R Enclosure 

No Fuse Switch 

Siemens Energy & Automation hc. 

I 
Bellefontaine, Ohio 43311 
$qde in U.S.A. 



Mod& No. HBP-.5, HBP - I & 

by HOT Box, 
HBP-3 

Model - HBI? - .5 
for most pumps ‘/2HP 

Inside dimensions 
27”L x 13”W x 23”H 

Models No. HBP-4 & HBP-5 

FROM THE LARGEST MANUFACTURER OF 
PROTECTIVE ENCLOSURES IN THE INDUSTRY. 

Model - HBP - 1 
b for most pumps 1 - 2HP 

q 

PROVEN PROTECTION 
Inside dimensions ram the elements and vandalism! 

33”L x 21”W x 25”H 

Model - HBP - 3 
for most pumps up to 3HP 

Inside dimensions 
34”L x 34”W x 42”H 

FEATURES: 
* Laminated Fiberglass Construction 
* Insulated for Strength & Sound Protection 
* Ultra Violet Stabilized 
* Lockable 

Model - HBP - 4 
for pumps from 3HP to 5HP 

Inside dimensions 
4 1 “L x 4 1 “W x 45”H 

* Vented for Cool Pump Operation 
* Deters Theft and Damage 

OPTIONAL: 
* Powered Exhaust with Louvers, Thermostat 

Model .- HBP - 5 
for most pumps up to 5HP 

inside dimensions 
47”L x 47”W x 49”H 

Controlled (not available on HBP-.5 or HBP-1) 

* Thermostatically Controlled Heat 
* Custom Colors Available 
or Custom Sizes Available 

A// units are vented, with one-way deck drains, lockable covers, slide/lock cover supports, fiberglass 

laminate for strength, damage resistant gel coat surface. Easy installation on cement pad. 

FOR MORE INFORMATION CALL 
l-806-736-0238 or CONTACT: 
http://.www. hot-box.com 



(800)736-0238 
(904)786-0204 

*FAX (904) 783-6965 

$sfiL HOT Box, 

r’ ~p://www.hot-box.com “THE ENGINEERED ENCLOSURE%~ 
Email: .salesQ hot-box.com 

SUBMITTAL DATA SHEET 
BULLETIN NO: 35 

Models No.: 
HB.75 through HB3E 

-Fiberglass- 

Models No. HB4FE 
through HB8FE’ 

-k 

-Fiberglass- 
ESIGNER Series’” 

l “F” enclosures designed for “N” Pattern Valves. 

SPECIFICATION: 
Exposure to freezing conditions will result in improper functioning 
of a backflow prevention assembly. Devices subjected to potential 
freezing conditions shall be protected with the HOT BOXQ insulated 
enclosure as designed and manufactured by HOT Boxe of 
Jacksonville, Florida. 

The enclosure shall be of reinforced aluminum or fiberglass con- 
struction, providing access through doors an&or a hinged lid for 
testing/certification and being totally removable for maintenance 
purposes. The enclosure shall be structurally lined with a spray 
applied, or sandwich laminate, unicellular non-wicking insulation 
and contain a thermostatically controlled heat source mounted to 
the interior wall or to the BFP device, for protection to -30” F. No 
bare wood or “Particle Board” shall be allowed in assembly. Glue 
applied insulation shall becausefor rejection. Powersource will be 
protected with a ground fault circuit interrupting receptacle, U.L. 
943, N.E.M.A. 3R, installed by others, inside the box. 

n, 
The enclosure shall contain drain openings for “RP” devices sized 
to accommodate the maximum discharge of the “RP” and to open 
for discharge under the most severe conditions. These openings 
are protected against intrusion of either wind, debris or animal. The 
enclosure is provided with means of.permanent anchor and “lock- 
able” access doors and/or lid to prohibit theft or vandalism. 

The enclosure shall be certified as meeting the requirements of 
ASSE 1060 -“Performance Requirements ForOutdoor Enclosures”. 

I I C OATChIT f!?? ET.7 

Side View (4 pieces) 

PHYSICAL PROPERTIES: 
1. Minimum 18 gauge construction. 
2. Structural unicellular insulation. 
3. Lockable. 
4. Relief ports at enclosure grade level. 
5. HOT Box@ designed to protect to -30” F. 
6. Minimum R of 8 
7. Unit is a Lcx BOXY when supplied without heat. 

HOT Box@ FEATURES:. 
1. Allows for the installation of the BFP device “at the service 

connection” in accordance with AWA Standards. 
2. Is specifically designed to meet N.F.P.A. guide-lines. The 

enclosure provides freeze protection to maintain the water 
supply to a property’s fire sprinkler system. (N.F.P.A. 3-3.1.8 & 3- 
6.1.3.2) 

3. Is the logical alternative to “pit installations” (which are seldom 
recommended by BFP manufacturers, and often are against 
local code), eliminating “confined entry” hazards. 

4. Strategically placed access doors allow for the periodic mainte- 
nance encountered, and the systematic testing/certification 
required by local codes -without removal of the entire unit. 

5. Is completely collapsible, removable and replaceable; allowing 
for major maintenance and/or replacement of backflow preven- 
tion equipment without the need for replacement of freeze 
protection services. 

. . 

6. Custom enclosures are readily available for most individual 
applications. 



HOT Boxa 
Application: 

THE ENQINEERE~ ENCLOSURES,,, 

I. Enclosure supplied with “anchor angles” at grade. 
a. Recommended installation: on concrete slab 

3. 0 S & Y (outside stem and yoke) valve handles and stems 
concealed inside enclosure roof (“E“). e----x 

b. “Anchor angles” anchored to grade with 
mechanical fasteners (interior) 

HOT BOX 
INSULATION 

EXTERIOR 

ANCHORS AL 
FOR VERTIC 
ADJUSTMENT 

2. N.R.S. (non-rising stem) valve handles enclosed inside 
enclosure. 

4.0 S & Y valve handles and stems can also be 
exposed outside enclosure, (“0”) as a custom unit. 

5 Door and construction hardware is lockable to 
prevent theft, vandalism or unauthorized entry. 

STANDARD ENCLOSURE INFORMATION 

MODEL PIPE 
NUMBER SIZE 

INSIDE INSIDE INSIDE HEATER SHIPPING MOUNTING 
LENGTH WIDTH HEIGHT SIZING WEIGHTS PAD SIZE 

(12OV, 18) 

+ ‘F’ = Endosures deigned for ‘N’Pattern Valves. 

HB.75 

+ 4’. 6’ and 8’ are avsilabb at either ‘Flip Top’ or- DESIGNER Sews. 

314” - 1” 
HBl’ 3/4” - 1 ” 

HBlT 34” - 1” 

+, HB1.5 314” - 1 -l/2” 

HB2 1 -l/4” - 2” 

HB2T’ 1 -l/4” - 2” 
HB3N 2-112” - 3” 
HBBE 2-l/2” - 3” 

HB4FE+ 2-l/2” - 4” 
HBGFE+ 6” 

HBBFE+ 8” 

HBl OFE+ 10” 

HB4N 4” 
HB4E 4” 

HBGN 6” 

HBGE 6” 

HB8N 8” 

HB8E 8” 

HBlON 10” 
HBlOE 10” 

* ‘T = 30’ Centerline BFP mountina. 

19” 
27” 

27” 

33” 

39” 

39” 

70” 

70” 

41” 
47” 

53” 

64” 

90” 

90” 

105” 
105” 
118” 

118” 

142” 
142” 

11” 
13” 
13” 

21” 

13” 
13” 

26” 

26” 

41” 
47” 

53” 

53” 

32” 

32” 

36” 

36” 

40” 

40” 

42” 

42” 

FIBERGLASS 
22” 30W CABLE 30# 28X20 

23” 60W CABLE 35# 36X22 

35” 60W CABLE 50# 36X22 

25” 60W CABLE 65# 44 X 32 

28” 9OW CABLE 50# 50X24 

36” 9OW CABLE 60# 50X24 

46” 1 OOOW HEATER, 325# 82X38 

55” 15OOW HEATER 385# 82X38 

45” 1 OOOW HEATER 310# 53x53 

49” 15OOW HEATER 340# 57x57 

56” 1500W HEATER 400# 63x63 

56” 2000W HEATER 490# 74x66, 

ALUMINUM 
50.5” 2000W HEATER ‘370# 102X44 

57.5” 2000W HEATER 400# 102 x 44 

53” 2000W HEATER 450# 117X48 
64” 2/l 500W HEATERS 500# 117X48 

58” 2/l 500W HEATERS 540# 130X52 

74” 2/l 500W HEATERS 575# 130X52 

65” 2/l 500W HEATERS 600# 154x54 

85” 2/2OOOW HEATERS 700# 154x54 
(N * NW, 0 I OSSY Exposed, E * OS6Y Endosed, F I Designed for ‘N’ Pattern V&as) 
Heater Notes: 

.-. 

1. 30W through 9OW are heating cables, UL listed, CSA certified. 
2. lOOOW+ are wall mounted air heaters, @ listed. 
3. All circuits are 120 vott, single phase. * 
4. Service to HOT BOXQ must be installed in accordance with the 

National Electric Code and local ordinances, and protected 
with a G.F.I. ,-----., 

Custom designed and sized enclosures available - consult factory. 
Substitute ‘LB’ above for ‘HB’ when ordering unit without heat. 

DISTRIBUTED BY: 

U.S. PATENT #33,523 
35.499 



HOT BOX, INC. Page 1 of 2 

‘Company & 
Products 

‘CAD Library 

‘Custom Design 

“Pump Guard 

‘Hot Rok. 

‘Confined 
Spaces 

‘Valve Guard 

“Sample 
Specification 

‘Infbrmation 
Request 

Heaters 1 
HBlOt IO” 142” 42” 85” 2115UOW 800# 154x54 

f++- 
Heaters 

t-actory modltlcatlons to length, width or height avallable on request. 
See SIZING MATRIX for balance of standard sizes by BFP make and model. 

Heating cables are UL Listed i? CSA Certified - Heaters are ETL Listed - Electric service must be in 
accordance with N.E.C. and local ordinances - GFI may be required 

http://www.hot-box.qom/physprop.html 619198 



1. 

BULLETIN NO. 55: HOT Box@ INSTALLATIONS GUIDELINES 
(Drawings on Reverse) 

Provide applicable GFI protected power, U.L. STND. 943-NEMA 317, inside enclosures r8cjuir- 
ing heat. Mount at least 6” above any water discharge ppint and near the pipe riser on 
the enclosure access side - or - per local code. 
Pour a full concrete pad 4* thick around valve, allowing a minimum l- radial space 
between valve risers and pad. 

OR 

2. 

3. 

4. 

Note tongue & groove joints in roof and vertical seams of aluminum enclosures 
(see drawings on reverse). 

*- CAUTION -* 
A. Eye bolts, inside aluminum boxes on roof seams, & be sec& locking sections 

together. 
Use a masonry b? to drill through base mounting holes. 
A. Insert wedge anchors and bolt firmly to concrete. 
B. Tighten slotted anchors on aluminum and fiberglass enclosures (which allow vertical 

adjustment for uneven concrete slabs). 
5. For BOXES using self regulating tape heat source, secure tape to valve with wire ties or 

electrician’s tape. No covering is necessary. The HOT Box@ provides the necessary insulation. 
6. 
7. 

Plug the he& source into the specified circuit, m verifying proper voltage. 
Secure-OS&Y & Siamese insulation covers tightly, where OppliCObl8. 

Pour a 10” wide x 4” deep footer around the valve. 
A. Slab should be at least 4’ greater than enclosure in length and width. t 
Place HOT Box@ over valve onto pad or footer - sectional Box= should be completely 
assembled before proceeding. 

+** CAUTION -* 

‘La Caja de Indenieria” 
Boletin No. 55: HOT Box@ GUIA DE INSTALACION 

(Dibujos en la part8 de atras) 
1. Proporcionar 81 recibidor de electricided por codigo local, hubicarlo por lo menos 6’ 

encima de cualquier punt0 de descargo de agua y cerca d8 81 tubo de agua que se 
localiza cerce de la Puerto de entrada. 

2. Eche 4’ d8 concrete grueso alrededor de la valvula, dejando aproximadamente 1” de 
espocio alrededor de 81 tubo. 
A. El trozo de COnCr8tO debe de ser 4” mas ancho y largo que la caja. 

3. Coloca! la Ho? BoS sobre la valvula y d8spUeS ponerla encima de: baze de concieto. 
Todas las otras plezas deben de ser armadas antes de proceder. 

~ “‘CUIDADO”’ 
Note meter el perno en el oyo yen el canal encajados en el techo y 81 canal vertical de 

aluminio de la caja. 
“‘CUIDAD0”’ 

A. Los tornillos que tiene 81 techo del 81 hueco. se encuentra en la grieta de 81 tech0 de 
la caja de aluminio. Este tornillo debe de ser firmemente asegurado, juntanto las 
secciones. 

4. Use un taladro especial para concrete, haci podra perforar 10s huecos en el concrete que 
se necesitan para el montamiento. 
A. lnsertar tunas de sujeto y tornillos firmemente en el concrete. 
8. Apretar las curios de sujetamiento en la caja de aluminip el fibra de vidrio (esto 

5. 
permite un adjustmiento vertical para 10s pedazos de concrete que esten desiguales). 

Para las cajas que usan cinta regulatoria coma fuente de calentamiento, ’ 
asegure la cinta a la valvula con alambre de atar o cinta de electricista. 
No es necesorio cubrir el cable. HOT Box@ provee el aislamiento necesario. HOT Box@ 

6. Conectar el recurs0 de calefaccion dentro de el circuit0 especificado 
Despues de,VerifiCOr el voltage apropiado. 

250 LANE AVENUE N 
JACKSONVILLE. FLORIDA 3225P-2r 

7. Asegurar la cubi,eerta de la valvula de aislamiento (apretando); (904) 786.0204 - (SOO) 736-02x 

si es necesario FAX (904) 78%6965 
hftp:/fwww.hOt-bOX,COm 

MEMBEPS OF: AWWA, ABPA, ASPE, ASSE, NFSA, AFSA, & USC FOUEiDATlON 
55 1 1 



VINC NUT / 

INSUATION / 

VERTICAL SEAM / 
HOT BOX 
EXTERIOR VAU 
PORED EXTERIOR 

BASE LOCKING TAB / 
LA CAJA 

ENCLOStRE BOTTOM / 
PARTA DE ABAJO DE LA CAJA 

SECURING AND FIEF-FS 

Al wINUM f3~Cl QS!.!R= / CAJA DE- 

318 INCH 
WEDGE ANCHOR 

SLAB TO BE 
FLUSH WITH 
TOP OF GRADE 

RE JILLA SIDE VIEV / VISTA DE LAD0 

ENSAMBLE PARA 
HOT ROK ENCLOsURES / RUCA ‘HOT’ CONTRA FLUJO 

DENTRO DE LA ROC 

nTLE ’ BULLETIN # 55 BY/MTE/DVG 

Hot Box @ 
DfYDIAnQ DEL DIBUJJ 

BOX / ROK INSTALLATION GUIDELINES 
250 LANE AVE N. 

SBT / S-9-95 

JACKSONVILLE,FLORIDA 32254 ‘- ‘BOLETIN # 55 ABINSTSS 
CAJA/PIEDRA CALENTE GUIA DE INSTALACION (904)786-0204 (800)736-0238 orjoEER, 

FAX <904)783-6965 amTFfAcTrn 1 LMTIM ’ AWROMD/M’t 1 
http1 //iww. hot-box. con lNGaumo/cmsnnnTm~ LomcIm* , APPRWISO / DIA I 

a-.. - ,ncm , nlCm,mmm I an-Km 
REV. 1 * FEV. 2 1 WV. 3 1 sG.aLL 1 ~~~NT~ A,.*....-.-, / . 

-_-.- 

-“N.TsS. 
DISTRIBUIlXX? I HlERODEPtEClD~ 

12-11-95 3-21-96 10-29-97, :, 



ERDCO PACKING LIST 01652 
ERDCO Engineering Corporation 
Post Office Box 6318 
Evanston, Illinois 60204 USA 

Telephone: 8473280550 
Telefax: 8473283635 

SOLD TO SHIP TO 

FLUID FLOW OF TENNESSEE 
STF, 245 
6701 BAUU DR 
KNOXVILLE TN 37919 

BECmL ENVIliONMENTAL 
BLDG 193 ' 
SAMOA ST 
PARIS ISLAND SC 29905 

POt 22567-145 

25481800 

623-04TO ARMOR-FL0 MBTSR W/TRANSYITTBR 
SN: 981525-527 
GLASS WINDOW; BUNA O-RING 
0.7-7 GPM WATER 
60 F; 60 PSIG 
SG 1.0 VIS 1.0 cs ; 
4-20 MA 2 WIRE XMlTR 

This sale is subject to ERDCO “Standard Terms and Conditions” in effect at the date of Order Acknowledgement. 
Copies are available by contacting ERDCO Engineering Corporation, Evanston, IL 602044318, USA 



Transmitter 
FM+1 5425 

TECHNICAL MANUAL 

INPUT 4 TO 20 
CONTROLS 

C”&;NT 
SOURCE + 

VDC + 

SIG. 
COM. 

I 
I 

EARTH 1 7 

ARMOR-FL0 4-20 mA 
(2) WIRE TRANSMITTER 

<- LOOP CURRENl 

FLOWMETER 

LOOP 
GROUND 

T 

ERDCO Engineering Corporation 
P.O. Box 6318,721 Custer Ave. 
Evanston, Illinois 6020263 18 USA 
Telephone: 847-328-0550 
Fax: 847-328-3535 

Data Form: FM- 15445 
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Section I 

Purpose 

The ERDCO Series 3600/3700 Flowmeter with integral Transmitter provides an interface 
between an ERDCO Direct Reading. Flowmeter and the user’s electrical control, display 
and/or remote readout. A 4 to 20 mA signal is provided for remote readout, controller 
operation, recorder, etc. 

Section II 

Information 

ERDCO Direct Reading Flowmeters with integral Transmitter are provided with a precision 
servo-type potentiometer and integral electronic circuitry to provide a 4 to 20 mA analog 
output signal. 

ERDCO flowmeters are linear over a major portion of the scale range. To achieve this degree 
of linearity, the flowmeter design dictates scale compression and expansion at the extreme 
low and high ends respectively. The signal is plotted for each instrument and is included in 
this manual. 

If electrical isolation is required, use devices provided by others. 



Section lli 

Specifications 

Operating Loop Voltage Supply 

Operating Temperature Range* 

20 to 30~; dc 

0 to 75°C (32 to 163°F) 

Storage Temperature Range -40°C to 85OC (-40°F to 170°F) 

Output Signal 

Output Load Range 

Transmitter Signal Linearity 

Output Signal Repeatability 

Circuitry 

4 tp 20 mA 

O<R,<750 ohms 

Better than 5% 

20.5% full scale 

Two wire 

*As the Transmitter is integral to the flowmeter, the flowmeter is to be located in an application 
whereby the fluid being measured is within this temperature range. . 

2 



Section IV 

Installation 

4.1 CONNECTION TO FLOWMETER -. The transmitter circu’itry which is integral to the 
flowmeter includes terminals for user connections. For flowmeter wi,th explosion proof 
enclosure for transmitter, refer to Technical Manual FM-15432. The circuit component 
placement drawing Fig. 1, below locates the terminals. 

Terminal 1 24v + Nominal 

Terminal 2 Controller, Meter, etc. 

Terminal 3 Earth Ground (No Internal Connection) . 

Figure 1 

The flowmeter is supplied with a l/z inch NPT(F) electrical conduit connector. This fitting does 
not prevent the entrance of moisture or any foreign matter into the indicator/electronic area of 
the flowmeter. Therefore, when conditions may allow the introduction of any material into the 
electrical conduit, or condensation may occur, a seal must be provided,in the user’s conduit to 
protect the flowmeter. A sealing fitting for rigid conduit, such as Appleton Electric Company 
part number EYSM-50 can be used for this purpose. Be certain that the sealing fitting is 
oriented so that when potted, no sealing compound is allowed to enter the flowmeter. 

4.2 REMOTE POWER CONNECTION - Connect a source of 24 volts, dc capable of supplying 
0.05 amperes or more with less than 1 volt peak-to-peak ripple as follows: 

Positive to Terminal 1 
Negative to Controller, Meter, etc. to Terminal 2 
Extermal Earth Ground: Terminal 3 (No internal connection. Provided only for connecting wire 
shield to local earth ground.) 

3 



Section V - 

Alinnment 

Each Flowmeter-Transmitter is factory calibrated at room temperature .so that the no flow 
position produces 4mA output and full scale output produces 20mA output. It may be 
necessary to readjust these settings for a different input range or for a different operating 
temperature. In such cases, ensure that the unit has fully attained the ambient operating 
temperature with power on. Then observe the following’ procedures: ’ 

5.1 ADJUSTMENT ACCESSIBILITY - Remove the retaining ring securing the window from 
the flowmeter and carefully remove the window and “0” ring. 

5.2 SCALE ADJUSTMENTS - Refer to Fig. 1 for adjustment locations. 

5.2.2 Let the flow indicator rest at no flow position and adjust the ZERO control for an output 
indication of 3.98mA to 4.02mA or ZERO reading on recorder, etc. 

5.2.3 Manually position the flow indicator at maximum scale reading and adjust SPAN control 
for an output indication of 20.0 milliamperes or maximum scale reading on recorder, controller, 

f@Y etc* 

5.2.4 Repeat steps 5.2.2 and 5.2.3 until no further adjustment is required and no flow and 
maximum flow scale corresponds to 4 and 19.9 to 20.1 mA respectively. 

5.2.5 The calibration curve, FMA-14350 identifies the actual signal output as a function of 
flow for measurement purposes. 

5.3 Reinstall the “0” ring, window and retaining ring. 

4 



Section VI 

Circuit Description 

The transmitter section of the Flowmeter is shown schematically in Fig. 2. A diode protects 
the circuit against reverse polarity in case of miswiring. A 47V MOV and a 50 mA (0.05A) 
quick blow fuse provides transient overvoltage protection on the nominal 24VDC supply line. 
A high precision and ‘accuracy 5V regulator produces a, floating SVDC for operation of the 
transmitter and for voltage reference. 

This voltage reference is applied to a precision potentiometer. This potentiometer is rotated 
by fluid flow via magnetic coupling between the flowmeter vane and the indicator. The 
potentiometer wiper then produces a voltage which varies with the position of the indicator 
and hence, the flow. 

A low power, low offset voltage operational amplifier (UIB) buffers this voltage into a voltage to 
current converter, which is comprised mainly of UIA, transistor Ql and their ancillary 
components. This converter regulates the output current through the current loop by 
monitoring the voltage across R8. 

Independent potentiometers are provided for ZERO and SPAN. As long as the minimum 
output current is 4mA or more, adjustments on either potentiometers do not affect the setting 
of the other. Operation of the circuit is also insensitive to load resistance of the loop, with the 
maximum load at 750 Ohms including the resistance of the electrical conductors in the loop. 

5 
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Warranty DisclaimM 

Any Buyer of goods or services from the Company agrees with the 
Company that the sole and exclusive remedies for breach of any 
warranty concerning the goods or services shall be for the Com- 
pany, at its option, to repair or replace the goods or services or 
refund the purchase price. The Company shall in no event be 
liable for any consequential or incidental damages even if the 
Company fails in any attempt to remedy defects in the goods 
or services, but in such case the Buyer shall be entitled to no 
more than a refund of all monies paid to the Company by the 
Buyer for purchase of the goods or services. Any cause of 
action for breach of any warranty shall be commenced by the Buyer 
no later tha.n twelve months from date of instrument shipment from 
ERDCO. 

Return Policy 

For a period of twelve (12) months from the date of shipment, and 
under normal conditions of use and service, ERDCO (“The 
Company”) will at its option replace, repair or refund the purchase 
price for any of its manufactured products found, upon return to the 
Company (transportation charges prepaid and otherwise in 
accordance with the return procedures established by the 
Company), to be defective in material or workmanship. This policy 
extends to the original Buyer only and not to Buyer’s customers or 
the users of Buyer’s products, unless Buyer is an .engineering 
contractor in which case the policy shall extend to Buyer’s immediate 
customer only. This policy shall not apply if the product has been 
su,bjected to alteration, misuse, accident, neglect or-improper 
application, installation, or operation. The Company shall in no 
event be liable for any incidental or consequential damages. 

7 



A Division of Marley Electric Heating 

mq 
FILE HE21 609 

/nstalla tion & Maintenance Instructions 
Dear Ownel; 

Congratulations ! 
Electric Heating. 

Thank you for purchasing this new heater manufaktured by a division of Mariey 

industry. 
You have made a wise investment selecting the highest quality product in the hpating 

Please carefully read and follow the installation and maintenance directions shown in this man- 
ual. You should enjoy years of eficient heating comfort with this product from Marley Electric Heating... 
the industry’s leader in design, manufacturing, quality and service. 

. . . * The Employees of 
.;; Marley Electric Heating 

Read Carefully - These instructions are written to help 5. Do not insert or allow loreign objecls lo enter any ventilation 

you prevent difficulties that might arise during installation or exhaust opening as &iii ;My cause an electric shock. 

of heaters. Studying the instructions first may save you fire,or damage to the heater. 

considerable time and money later. Observe the following 
6. To prevent a possible tire. do not block air intakes or exhaust 

procedures, and cut your mounting time to a minimum. 
in any manner. Keep combustible materials. such as crates;- 

To reduce risk of fire or electric shock: 
drapes. etc.. away from heater. Do not install behind door, 

furniture. towels, or boxes. 
1. TO prevent electrical shock, d&connect all power coming to 7. 

heater at main setice panel before wiring or servicing. 
A heater has hot and arcing or sparking parts inside. Do not 

2. All wiring must be in accordance with the National and Local 
use it in areas tiere gasoline, paint or flammable liquids are 

stated. 
Electrical Codes and the heater must be grounded as a pre- 

,I 6. 
caution against possible electric shock. 

Use lhii heater only as described in this manual. Any olhttr 

3. verify the power s5ppb’voltage coming to heater matches the 
use not recommended by the manufacturer may cause fire, 

ratings printed on thi! heater name plate before, energizing. 
electric shock. or injury lo persons. 

4. 
9. 

This heatei is hot when in use.‘To avoid bums, do not let bare 
This heater is not approved for use in corrosive atmospheres 

skin touch hot surlaces. 
such as marine, green house or chemical storage areas. 

SAGE THESE INSTRUCTIONS 

I’ 



,, 

THE HEATER MUST BE MOUNTED AT LEAST 

ABOVE THE FLOOR TO PREVENT ACCIDENTAL 

WITH THE FAN BLADE WHICH COULD CAUSE INJURY. 

THE CEILING MOUNTING STRUCTURE AND THE 

ANCHORING PROVISIONS MUST BE OF SUFFI- 

CIENT STRENGTH TO SUPPORT THE COMBINED 

WEIGHT OF THE HEATER AND MOUNTING BRACKET. 

(SEE TABLE 4). 

AU BUILT-IN THERMOSTATS: IF,THE HEATER IS USED TO 

CLEARANCE IN FRONT OF HEATER. REFER TO TABLE 1 

FOR SIDE. TOP, AND BACK CLEARANCE REQUIREMENTS. 

DO NOT MOUNT MERCURY TYPE THERMOSTAT 

DIRECTLY ON UNIT. VIBRATION COULD CAUSE 

HEATER TO MALFUNCTION. 

MANUAL RESET LIMIT (FACTORY INSTALLED OF’TION 

‘ONLY.) THE UMtT SWITCH IS LOCATED INTERNALLY ON 

THE REAR OF THE HEATER. ON THE MUHOB AND 

<(@- 
MUHOS MODELS, THE ACCESS TO THE RESET BUTTON IS 

ON THE RIGHT SIDE (WHEN FACING REAR OF 

HEATER); ON AU OTHER MODELS IT IS NEAR THE 

TOP REAR OF THE HEATER. 

THE MANUAL RESET LIMIT is IN SERIES WITH THE 

AUTOMATIC RECYCLING PROTECTOR (LIMIT). THE 

MANUAL RESET LIMIT WILL NOT RESET UNTIL THE 

HEATER HAS COOLED AND THE BUT-TON IS PUSHED 

IN. 
. 

HEATER LOCATION INSTRUCTIONS 

Arrange units so their discharge air streams: 

a. are subjected to a minimum of interference from columns, 

machinery and partitions: 

b. wipe exposed walls without blowing directly at them; 

c. are directed away from room occupants in comfort heating: 

d. are directed along the windward side when installed in 

a building exposed to a prevailing wind. 

. Locate thermostats approximately 5’ (1524mm) above the floor 

on interior partition walls or post away from cold drafts, internal 

heat sources and away from heater discharge air streams. 

Small rooms can be heated by one unit heater. 

Large rooms require multi-unit installations. Number and 

capacity of units will be determined by volume of building and 

square feet of floor area to be heated. Arrange units to provide 

perimeter air circulation where each unit supports the air stream 

from another. 

MOUNTING THE HEATER 

GENERAL 

The heater may be mounted to discharge the heated air either 

horizontally or vertically. When the heater is mounted for vertical 

discharge, it is recommended that the heater be positioned so that 

the access door will open away from the wail to provide greater 

access to the wiring and control compartment. If the heater is to 

be mounted with the access door facing a wall, the heater must be 

mounted far enough from that wall to allow full opening of the 

access door (a distance approximately equal to the width of the 

heater . . . check clearance before installing). Refer to Table 1 for 

wall and ceiling clearances before mounting heater. 

The heater may be mounted for either vertical or horizontal 

discharge by the use of threaded rods. (Refer to Table 2 for 

threaded rod sizes required.) Observe the detailed procedures in 

the following installation instructions. 

The heater may also be suspended from the wall or ceiling by 

means of an optional mounting bracket (type MMB* or MCMB) 

which permits horizontal pivoting of the heater. ’ 

After the heater is installed, the IOuVerS may be positioned to 



direct the heated air in the desired direction. When the heater is 

installed for horizontal discharge, the louvers should direct the air 

either straight ahead or downward. Directing the air upward 

nay cause the heated air to remain in the ceiling area and waste 

energy. . 

HORIZONTAL DISCHARGE (Rod-mount from Ckiling) 

1. Install fo& threaded mounting rods in the threaded holes and 

secure in place using lock nuts. (See Table 2). 

2. Securely p.ttach the four mounting rods to the ceiling. (Refer 

to Table I for wall and ceiling clearances, and Table 2 for 

mounting rod spacing). 

Table 1. Wall and Ceiling Clearance, inches (mm) 

Unit Dbchqe Ceiling side Well Back Well 

Horn 2 (5Q.8) 6 (152.4) 
-3 5kw 

Q 

9 (228.6) 

Veh 6 (152.4) 16 (4572) 16 (4572) 

Horiz. 6 (152.4) 
7.5tQlOkW 

6 (152.4) 13 (3302) 

VeR 6 (152.4) 24 (609.6) 24 (609.6) 

I 
Figure 1. Horizontal Dischar e Mounting and Spacing. 

read and Spacing Dimensions, inches (mm) Table 2. Rod T~I 
for Horizontal Discharge 

I 1 Rod Thread ( 

. . 

I I 1 
Unit 

7.5 - 10 kW 

A B C D 

(I& 
4’h Ya 

6’1~ (103.1) (19.0) 
(153.9) 

25.3QkW 10% 14 - 12 6% % 
ww (366.3) (1572) 

YI 
(16.0) 

- 16 
4O-SOkW ,* 1 5’%* 14 - 12 6% ‘h 

w-w (366.3) (1572) (16.0) 

VERTICAL1 DISCHARGE (Rod-Mount from Cel7ing) 

1. Remove bolts. from the threaded holes in the back of the 

heater. 

2. Install four threaded mounting rods in the threaded holes and 

and secure in pfaca using lock nuts. 

3. Securely attach the four mounting rods to the ceiling. (Refer 

to Table 1 for wall and ceiling clearances, and Table 3 for 

mounting rod spacing dimensions.) 
. . -.LL ---- . . . . -r, Q I “--y , lj - ‘.. 

m 
f2z.P 

- BP-,, i :! - 
0 

(rOPvlEwJ -M.I 
Figure 2. Vertical Discharge Uountkg and Rod Spacing 

Table 3. Rod Thread Type and Spacing Dimensions, Inches 
(mm) for Vertical Discharge 

25-30kW ‘1s - 16 l4’h 21% 2=iw 6’h 
(368.3) ww W.Ql (1572) 

WIRING 
BRANCH ClRCUfT (POWER) l 

1. Connect heater only to the voltage, amperage and frequen- 

cy specifii on the nameplate. 

2. Field wiring must be property sized to carry the amperage in 

accordance with the NEC. 

3. The access door is hinged. There are either one or two 

screws accessible from the‘side that must be loosened to 

gain access. These screws are the captive type; do not try 

to remove them. 

4. A knockout is provided in the back of the heater close to the 

power terminal block and the control terminal board. The 

control terminal board knockout is l/2 inch (12.7 mm) conduit 

size. The power terminal block knockout is multiple diame- 

’ ter. Use the diameter that fits the required conduit size. 

5. A ground terminal is provided near the power terminal board. 

The ground wire should be connected before other connections 

are made. 

6. The power terminal board is equipped with box terminals 

sized to accept the correct size power supply wire. Wire 

rated at 600 V and 60” C is satisfactory for the heater branch 

circuit. Either aluminum or copper wire is satisfactory for 

connection to the heater power terminal board box terminal. 

Copper wire is recommended and must be used with but&in 

disconnect switch. 



7. Each heater has a wiring diagram affixed to the inside of 

the access door. Consult this diagram before making any 

field connections. 

8. Single or three-phase power connections may be used 

with heater models MUH0521, MUH07. MUH0581, MUHOT, 

MUH078, MUHl02, MUHlOB, and MUHl58. These units 

are factory wired for single-phase operation. If these heaters 

are for use with three-phased power, reconnect the 

wires as indicated in the wiring diagram attached to the 

heater. Additional information can be found by looking at the 

wiring illustrations in Figures 3a and 3b and following the 

directions shown below. 

On models MUH0521 ,MlJH0581, MUH072, MUH078, MUHlOZ 

and MUH058 (Figure 3a), move only the two wires marked “Al” 

and marked ‘Bl”; do not move or change any other wiring. The 

element lead wire marked ‘Bf” which is factory connected to the 

power terminal block (terminal located closest to the elements) 

must be moved to terminal ‘8” on the three-phase terminal block. 

The relay (COntaCtOr) lead wire ‘Al’ must be moved from (he 

end terminal of the power terminal block (terminal closest to 

the COntactOr or control terminal board) to the ‘A” terminal of the 

lower terminal block (center terminal). 

Model MUH158 (Figure 3b) has two three-phase terminal blocks 

located adjacent to the relays (contactors). Move only the two 

wires marked Cl’ and ‘Dl’ on each of these two threephase ter- 

minal blocks to terminal -8”. Do not move or ch?nge any other 

wires. 

9. Electrical Accessories, either kits or factory-installed options, 

are shown connected by a dash line on the heater wiring 

diagram. 

10. 208/240 VOLT HEATER. Interchange transformer red and 

black primary leads (see wiring diagram) v&en the heater is 

to be connected to 208 volts supply. 

. 
,.-. 

: 

(OR P2) POWER TERMINAL BLOCK LEAPE 

HEATER FROh’T 
7 r 3 PHASE BLOCK 

fACTORY.WIAED FOR SINGLE-PHASE POWER FlELD-WIRED FOR THREE-PHASE POWER 
Figure 3% Wiring Connections for SlnglcPhsse 8nd Three -Phase Pow+4UHOS21, MfJH0581, MUHQ72, MUHO78, MUHI and MUHloS) 

FACTORY-WIRED FOR SINGLE-PHASE POWER 

“I 3PHkBLOCX 

:I JPtkSEBLOCK 

il”c4 

FIELO-WIRED FOR THREE-PHASE POWER 
Figure 3b. Wiring Connections for Single-Phase and Three Phase Power (MUH158) 



CONTROL WIRING Table 4. Specifications 

I I 

ON THE CUNTROL TERfvflNAL BOARD. &WAYS DISCON- 

NECT THE POWER FROM THE HEATER BEFORE MAK- MUHo 

ING ANY CONNECTIONS TO THE CONTROL BOARD TO .+ 
MUHUW 

PREVENT ELECTRIC SHOCK HAZARD. 
WHO661 

MUHO 

MUHOS77 (2.4 

MUHO! 

MUHO 

MUHO 

MUHO 

MlJno5sl 

1. US8 SO0 Volts, NE% Class 1 insulated wire with a minimum 

18 gage for thermostats and a minimum 14 gage for line 

2. 

voltage motor switch (remote fan switch without relay). 

Use a crimp-on type fork terminal on the wire cod that attaches 

to the MUX control terminal board if more than one con- 

nection is to b8 mad8 under the t8rTniMl screw. 

3. Wire per Figure 4 for unit without contactors. 

4. Wire per figure 5 for unit with contactors. 

1. THIS mn.E - TERMINAL BOARD 
USED wmi MODELS MUH321. MlJH371. 
l.wt3sl. uuN521. wJH57l.AND MUH581. 

2 YHWMlswlRcDFcaS~9r(;*SL 
JUMPER tit TO HZ. IF SlHGLE.POLE 
THERMOSTAlLSOSEDwrnlWWE 
uw. CONNECT THERMOSTAT CEMS ~0 
Pl ANO.Hl. 

3. u(TERw we vamx THERMOS~AZS 
Sl+CUll BE TREXED AS SINGLE STAGE 
ONLY. 

‘igure 4. Control Terminal Board 
for Heaters Without Contactors) 

‘. 

WwtJ In (mr 

19 
!482.6) 

26% 
676.4) 

26% 
36.4) 

Flgure 5. 

- 

3. ‘ONLY ONE OF THESE AtCESSORJES MAY BE 
INSTMLED IN A SIWE HEATER 

4. - UNE VCXTIGE THERMOSTATS S+IOUD 
BE m-TED rS SINCU STAGE ONY. 

Control Terminal Board (for Heaters. With Contactom) 

. - 



.IMPORTANT INFORMATION 

oAIE- 0395 

VOLTS AC KILOWATTS PHASE MIN. SUPPLY 
60 HZ CIR. AMPACITY 

208 I240 2.2 I3 1 

MAX. FUSE MOTOR CONTROLS CUSTOMER NO 

VAC AMP VAC 
2081240 .25 2081240 

AIR MINIMUM MOUNTING CLEARANCE 
FLOW SIDE BACK CEILING FLOOR 
HORIZ. 6’ 9.5’ 2 7 
VERT. ia. ia= 6’ 4 7 

WARNING: DO NOT NRN LOUVERS ABOVE LEVEL Of THE UNIT. 

DISCONNECT POWER BEFORE SERVICING. IF EXTERNAL CONTROL IS 
USED. ALSO DISCONNECT EXlERNAJm POWER SUPPLY. 

NE PAS RELNER LES LAMES AU-DEL-A DU NIVEAU PRfiVU DE 
L’APPAREIL METIRE HORS TENSION AVANT DE PROCEDER A 
-‘ENTR!ZlEN. SI UNE COMMANDE EXTERNE EST UTtLtSEE. COUPER 
4USSE CALIMENlATlON !ZXl-ERNE. ASSURER UN DEGAGEMENT D’AU 
MOINS 6 PI ENIRE L’APPAREIL DE CHAUFFAGE ET LEPLANCHER. 

MAR&Y EJSlF3C HEATING 

(I&@ ?i%%!a 

BENNEmVlUE SC 29512 4104a7sa36 

\ 

LIMITED WARRANTY 
All products manufactured by Marfey Electric Heating are warranted against defects in workmanship and materials for one year from date of installa- 
!ton. except heating elements which are warranted against defects in workmanship and materials for five years from date of installation. This warranty 
does not apply to damage from accident, misuse, or alteration; nor where the connected voltage is more than 5% above the nameplate voltage: nor to 
equipment improperly installed or wired or maintained in violation of the product’s installation instructions. All claims for warranty work must be accom- 
panied by proof of the dale of installation. 

The customer shall be responsibie for all costs incurred in the removal or reinstallation of products, including labor costs, and shipping costs incurred 
to return products to Marfey Electric Heating Service Center.Within the limitations of this warranty, inoperative units should be returned to the neared 
Marfey authorized service center or the Marfey Electric Heating Service Center, and we will repair or replace. at our option, at no charge to you with 
return freight paid by Marfey. It is agreed that such repair or replacement is the exclusive remedy available from Madey Electric Heating. 

THE ABOVE WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED AND AU IMPUED WARRANTIES OF MER- 
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE WHICH EXCEED THE AFORESAID EXPRESSED WARRANTIES ARE HEREBY 
DISCLAIMED AND EXCLUDED FROM THIS AGREEMENT. MARLEY ELECTRIC HEATING SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAM- 
AGES ARISING WITH RESPECT TO THE PRODUCT, WHETHER BASED UPON NEGLIGENCE, TORT, STRICT LIABILITY, OR CONTRACT. 

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above exclusion or limitation may not apply to you, 
This warranty gives you specific legal tights, and you may also have other rights which vay from state to state. 

For the address of your nearest authorfzed service cent.er, contact Marfey Electric Heating in Bennettsville. SC, at 1-600-6424326. Merchandise 
relumed to the factory must be accompanied by a return authonzation and servfce iden:jfication tag, both available from Marfey EIectric Heating. Wher 
requesting.retum authorization. include all catalog numbers shown on the products. 

HOW TO ORDER REPAIR PARTS 
In order to obtain any needed repair or replacement 

parts, warranty service or technical information. please 
contact Marfey Electric Heating Service Center toll-free 
by calling l-800-642-HEAT. 

When ordering repair parts, always give the informa- 
tion listed as follows: 

1. The Part Number 
2. The Model Number 
3. The Part Description 

Marley Electric 
Heating 
A United Dominion Company 

470 Beauty Spot Rd. East 
Bennettsville, SC 29512 USA 

f 4. Date of Manufacture 

Part No. 520~722039 

ECR 33366 

2i97 
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l!lommaa 
EXPEDIENTE No. E21609 

lnstrucciones de lnstalacidn y Mantenimiento 

Estimado propietario: 

iFelicitaciones! Gracias por comprar este nuevo calentador fabricado por una divisidn de Marley 
Electric Heating. Usted ha efectuado una sabia inversio’n al se1ecc;on.w el product0 de la mds alta cali- 
dad en la industria de calefaccih. Porfavor lea cuidadosamente las instrucciones a!e instakicidn y man- 
tenimiento indicadas en este manual. Usted deberia gozar de aiios de calefaccidn eficiente con este pro- 
ducto de Ma&y Electric Heating...el lider de la industria en disefio, fabricacidn, calidad y ser-vicio. 

. . . Los empleados de 
Ma&y Electric Heating 

tas rnstrucctones e 
ayudane a prevenir dfcultades que podrfan surgir duranle la 
instalacidn de 10s calentadores. El estudiar primer0 kis 
instrwciones puede ahonarle un tiempo considerable y dinero 
despuis. Observe 10s procedimieotos siguientes. y reduzca a un 
minima su tiempo de instalacibn. 

6. 

Para reducir cl riesgo de incendio o choque elkctrico: 
1. Aytes de cablear o prestar servicio y pata prevenir el choque 

eiectnco. desconecte la potencia entmnte al calentador por el 
panel principal de servicio. 

2. Todo el cableado debe confonnar con fos rkdigos elktricos 
nacionales y locales, y el calentador debe estar conectado a 
tiena coma precaucidn contra un choque el&trico posible. 

3. Antes de activar, verffque que el voltaie del suministm de 
potencia entrante al calentador corresponda a las 
clasificaciones pnncipales impresas en la placa de nombre. 

4. Este calentador esta caliente durante ef uso. Pam evitar 
quernaduras, no permita que fa pief expuesta toque las 
suoerficies calientes. 

apertura de ventilation o escape ya que esto puede causar 
un choque efkttico. incendio o datios al calentador. 
No bloquee de ninguna manera las tomas de aire o fos 
escapes, paa prevenir un posible incendio. Mantenga 10s 
materiales combustibles, tales coma cajas de madera. 
cortinas. etc. afejados del calentador. No instale detrds de 
puertas. muebles. toallas, o cajas. 
Un cafentador tiene adentro piezas calientes y pmductoras 
de arcos elkuicos o de chiipas. No use en areas donde 
estftn afmacenados gasolina, pintura o liquidos inffamables. 
Use este calentador solo de la manera descnta en este 
manual. Cualquier otm uso no recomendado por el fabricante 
puede causar incendio. choque electtico. o lesiones a las 
personas. 
Este calentador no esta apmbado para war en atrrdsleras 
corrosivas tales coma de mar. invemadems o areas de 
alrnacenamiento de pmductos quimfcos. 

GUARDE ESTAS INSTRUCCIONES 



EL CALENTADOR DEBE SER INSTALADO POR LO MENOS 

772134 mm) SOGRE EL PISO PARA PREVENIR QUE EL 

CONTACT0 ACCIDENTAL CON LAS HOJAS DEL ABANICO 

PUEDA CAUSP.R LESIONES. 

LA ESTRUCTURA DE MONTAJE EN ELTECHO Y LAS 

PROVISIONES PARA SU ASEGURAMIENTO DEBEN 

SE!? LO SUFICIENTEMENTE FUERTES PARA 

SOPORTAR EL PESO COMBINADO DEL CALENTA- 

DOR Y DEL SOPORTE DE MONTAJE. (VEATABLA 4). 

NO INSTALE TERMOSTATOS DE MERCURIO DIRECTA- 

MENTE EN LA UNIDAD. LA VIBRACION PUEDE CAUSAR 

FALL6 EN EL CALENTADOR. 

LIMITE DE REPOSICIONAMIENTO MANUAL (OPCION INSTA- 

LADA EN IA FABRICA SOLAMENTE.) EL INTERRUPTOR DE 

LlMlTE ESTA COLOCADO INTERNAMENTE EN LA PARTE 

TRASERA DEL CALENTADOR. EN LOS MODELOS MUH03 Y 

MUHOS, EL ACCESO AL BOTON DE REPOSICIONAMIENTO 

j TOOOS LOS TERMOSTATOS INCORPORADOS: St EL 

CALENTADOR ES UTILIZADO PARA PREVENIR QUE 

TERMOSTATO SE AJUSTA A MENOS DE 45’F cr”C). EL 

PARA PREVENIR POSIBLE SOBRECALENTAMIENTO i) 

DANOS POR SOBRECALENTAMIENTO, MANTENGA UN 

ESPACIO MINIM0 DE 5’ (1524 mm) EN IA PARTE FRONTAL 

DEL CALENTADOR. REFIERASE A LA TAB!!% 1 PARA LOS 

REQUERIMIENTOS DE ESPACIO A LOS LADOS, ARRlBA Y 

ABAJO. 

ESTA A LA DERECHA iOBSERVAND0 AL CALENTADOR 

DESDE ATRAS): EN TODOS LOS DEMAS MODELOS. EL 

BOTON ESTA CERCA DE LA PARTE SUPERIOR TRASERA DEL 

CALENTADOR. 

EL LIMITE DE REPOSICIONAMIENTO MANUAL ESTA’ EN 

SERIE CON EL PROTECTOR DE RECICLAJE AUTOMATIC0 

(LIMITE). EL LIMITE DE REPOSlClONAMlENTO MANUAL NO 

VA A REPOSICIONAR HASTA QUE EL CALENTADOR SE HAYA 

ENFRIADO Y EL BOTON SEA PRESIONADO. 

INSTRUCCIONES PARA UBICAR 
E& CALENTADOR 

Co!oque las unidades de manera tal que las corrientes de aire de 

descarga: 

a. Sean sujetas a un minim0 de interferencia por columnas. 

maquinaria y particiones; 

b. contacten las paredes expuestas sin soplar directamente 

a ellas; 

C. no se dirijan directamente a 10s ocupantes de un cuarto en calor 

confortable; 

d. esten dirigidas barlovento cuando son jnstaladas en edi- 

ficios expuestos a vientos imperantes. 

Ubique 10s termostatos aproximadamente a 5’ (1524 mm) sobre el 

piso. en paredes de divisi6n interior o postes lejos de cornentes de 

aire frias. fuentes internas de calor y lejos de corrientes de aire de 

descarga de calentadores. 

Cuartos pequefios pueden ser calentados por un solo catentador. 

Cuartos grandes requieren de la instalaci6n de vanas unidades. El 

numero y la capacidad de las unidades seran deteninados con 

base en el volumen del edificio y la dimensicn, en pies cuadrados, 

del area de piso que va a ser calentada. Coloque las unidades de 

manera tal que el aire circule en forma circular cuando cada unidad 

coopera con la corriente de aire de otra unidad. 

COMO INSTALAR EL CALENTADOR 

GENERAL 

El calentador puede ser instalado para que descargue el aire caliente 

vertical u horizontalmente. Cuando el calentador es instaiado para 

que descargue verticalmente, se :eco.mienda que el cakntador sea 

ubicado de manera tal que la puerta de acceso abra hacia el lado 

contrario de la pared, para permitir mayor acceso al compartimiento 

de control y cableado. Si el calentador va a ser instalado con la puer- 

ta de acceso mirando hacia la pared, el calentador debe ser instala- 

do con suficiente espacio, que permita que la puerta de acceso pueda 

abnrse en su totalidad (&a distancia aproximadamente igual al ancho 

del calentador . . . confirme el’ espacio antes de la instalacidn). 

Refierase a la Tabla 1 para 10s espacios en el techo y la pared antes 

de instalar ei catentador. 

El cafentador puede ser instafado para descarga vetttcal u horizontal 

mediante el uso de vanllas con rosca. (Refierase a la Tabla 2 para los 

tarnatios de varilla con rosca requeridos). Observe los procedimientos 

en forma detallada en las siguientes instrucciones para la instalacirk. 

El calentador tambien puede ser suspendido desde la pared o techo 

con la ayuda de un soporte de montaje optional (tip0 MM8 o MCMB). 

el cual permite que el caientador gire horizontalmente. 

Luego de que el calentador ha sido instalado, ias persianas pueden 

ser colocadas para dirigir el aire caliente ,en la direcci6n deseada. 



Cuando el calentador ha sido instalado para descarga horizontal. las 

persianas deben dirigir el aire ya sea hacia el frente o hacia abajo. 

Dirigir et aire hacia arriba puede causar que el aire caliente se quede 

en el area del techo. lo que es un desperdicio de energfa. 

1. 

2. 

DESCARGA HORIZONTAL 
(Instalado con varillas desde el techo) 

lnstale cuatro varillas de montaje con rosca en 10s huecos con 

rosca y asegure utiliindo tuercas de segundad. (Vea Tabla 2). 

Pegue firmemente las cuatro vantlas de montaje al techo. 

(Refierase a la Tabla 1 para ios espacios de fas paredes y el tech0 

y a la Tabla 2 para la separaci6n entre varillas de montaje). 

Tabfa 1. Espacios de pared y techo, en pulgadas (mm) 

Figura 1. lnstalacion y espacia’miento para descarga horizontal 
f 

Tabla 2. Rosca de varilla y dime&ones de espaciamiento, 

15-20kW.. 

25.3OkW lO’l,r 14 - 12 6% ‘/L 
(268.2) (368.3) (1572) (16.0) 

‘11 - 16 
40-SOkW 15’Yw 14 - 12 6’h ‘I# 

‘ ww K-.3) (157.2) (16.0) 

DESCARGA VERTICAL 
(Instalado con varilla desde el techo) 

1. Remueva 10s tornillos de 10s huecos con rosca en la pane 

trasera del calentador. 

6. 

191 

2. htali Cuatro varillas de montaje con rosca en tos hums con 

rosca y asegUre Utiiiiando tUerCas de segurfdad. 

3. Pegue firfnemeMe las cuatro vatillas de mntaje al b&o. 

(Refm a h Tabla 1 para bs espacios de fas paredss y et tech0 

y a la Tabla 3 para la separack5n entre varillas de montaje). 

Figura 2. Vertical Discharge Mounting and Rod Spacing 

Table 3. Tipos de rosca de varilia y dimensions5 de 
espaciamiento, en pulgadas (mm), para descarga vertical 

lipo de msca 
Unidad de varilla E F G H 

1. 

2. 

3. 

4. 

5. 

CABLEADO 
CIRCUIT0 DERIVADO (ALIMENTACIOiJ) 

Conecte el calentador solo al vottaje. amperaje y frecuencia eqeci- 

ficadas en la placa del fabricante. 

El tamafio del cableado de camp0 debe ser el apropiado para el 

amperaje que se va a rnoviliir. de acuerdo al NEG. 

La puerta de aozeso tiene bisagras. Existen uno o dos tomilbs, 

accesibles desde el tado. que deben de ser afbjados para acce 

sar. Estos tomilbs son cautivos, no trate de sacarlos totatrnente. 

Se provee un agujero en la parte de alrb del calentador, cerca del 

bioque de terminales de alimentacti y de la tarjeta de terminales 

de control. fl agujero de la tarjeta de terminales de control es del 

tamaho de una tuberfa elkbka de l/2 pulgada (12.7 mm). El agu- 

jero del bloque de terminales ‘de alimentacidn siwe para varios 

diimetrcs. Utiiiie el dknetro que calza con el tamano de k 

tuberfa electrica. 

Se provee de UM terminal tierra cerca de la tarjeta de terminales 

de alimentacidn. El cable tierra debe ser wnectado antes de que 

cualquier otra conexion se lleve a cabo. 

La tajeta de terminales de alimentacih esti equipada con @as 

terminales diiensionadas para aceptar el tamarb adecuado del 

cable fuente de alimentackk. Cable especifiido para 600V y 

60% es satisfactorio para el circutto derivado del calentador. Tanto 

cable de aluminio coma de cobra son satjsfactor?es para la ~x)e- 

XI&T con la caja terminal de la tarjeta de lerminales de &entaci&~ 

del calentador. Se recomienda cable de cobre y debe ser usado 

con interruptores de desconeridn irxxrporados. 



7. Cada calentador tiene un diagrama de cableado pegado en 

la parte interior de la puerta de acceso. Consulte este dia- 

grama antes de hater cualquier conexidn de campo. 

8. Para bs calentadores modeb MUH0521. MUH07, MUH0581. 

MUH07. MUH078, MUH102. MUH108 y MUH158 se pueden uti- 

lizar conexiones de alimentaci& tri-faskas o mono-fasicas. Estas 

unidades scn cableadas de fabrica para operackk mono-f&&a. 

Si los calentadores se van a utilii con alimentacion tri-f&&a, 

reconecte los cables tal y coma es indiido en el diigtama de 

cableado pegado al calentador. Infonnack5n adffal puede ser 

encontrada en hs ilustraciones de cableado en las Fguras 3a y 3b 

y siguiendo las indicaciones presentadas a contfnuacibn. 

En bs modeios MUH0521, MUH0581, MUH072, MUH078, MUH102 y 

MUH058 (figura 3a) mueva solamente ios dos cables marcados con 

‘Al’ y “81’. no mueva o cambie ningtin otro cable. El cable del ele- 

mento marcado ‘81’. el cual es el cable conectado de fabrica, al bloque 

, de terminales de alimentact& (terminal tocaliida rn& cerca de bs ele 

memos) debe ser movido a la terminal W en el bloque de tenninales 

tri-f&.&o. El cable rele (contactor) “Al” debe ser movido de k~ ten’hinal 

f-1 del bloque de terminales de alimentact& (terminal m&s cemana al 

con&or 0 tajeta da terminales de control) a la terminal .A= del bioque 

de teiminaies inferior (terminal central). 

El modelo MUH158 (Fgura 3b) tiene dos bloques de teminales bi-fasi- 

cos &ocados a la par de los relC (contactores). Mueva sotamente los 

dos cables marcados Cl” y ‘Dl’ en cada uno de esos blcques de ter- 

minales’ bi-f&faze a la terminal ‘8”. No mueva o cambie ningtin otro 

cable. 

El modeb MUHl58 (Fgura 3b) tiene dos bloques de tenninafes t&f&ii 

cos colocados a h par de bs rel& (contactores). Mueva solamente ios 

dos cables marcados Cl’ y ‘Dl’ en cada uno de esos bloques de ter- 

minales trf-fasicos a la terminal ‘8’. No mueva o cambie ningun otro 

cable. 

9. Accesorios elecbicos. ya sea juegos u opciones instaladas de 

fabrica, se presentan conectados par una lfnea de rayas en el dia- 

grama de cableado del calentador. 

10. CALENTADOR DE 2081’240 VOLTIOS. Interca&bie bs cables pri- 

marios negro y rojo del transformador (vea diagrama de cableado) 

cuando el catentador vaya a ser conectado a una fuente de 208 

volths. .- 

BLOCUE TRCFkYCO BKXYJE TFU-FABICO 

DE AJJMENTACION DE ALlMEhlAClON 

CABLEADC DE FABRlCA PARA ALiMENlAClON MONGFASICA CABLEADD DE wwo PAN AuhwrAaDN TR~+AS~CA 

Figura 3a. Conexldn de cables &n ~Ilmentlci6n mono-f&slca y trl-fh!ca (~lJH0521. MUHOSBl. MUHO72, MUli078, MUHlO2 y MUH1OB) 

O1 BLo&ETRI-FASICO 

CABLEAW DE FABRICA PARA AUYEKTACION MONO-FASICA 

Figure Ib. Comxlones de cableado para alimentacionas mono-fhlcu i tri-flsic88 

CABLEADD DE CAMP0 PARA ALIMENTACION TW-FASlCA 



CABLEADODECONTROL Tabla 4. Especificaciones 

MlNAlES EN LA TARJETA DE TERM- 

NALES DE CONTROL PUEDEN PRESENTAR VOLTAlE DE 

UNEA. SIEMPRE DESCONECTE LA ALlMENTAClON DEL 

CALENTADOR ANTES DE HACER CUALGUIER CONEXION A LA 

TARJETA DE CONTROL PARA PREVENIR EL PEUGRO DE 

1. Use cable aislado, clase NEC 1 de 600 voltios, calibre mlnimd 

16, para el tem%XtatO y un cable calibre mfnimo 14 para el inte- 

rruptor del motor del voitaje de lfnea (interruptor remoto del 

abanico sin rele). 

2. Use una terminal de hoquilia en et exiremo del cable que se pega a 

la t&eta de terminales de conboi MUH si se debe hater m&s de una 

conexk5n en el tomilb de la terminal. 

3. Cablee de acuerdo a la Figura 4 para unidades sin contactor. 

4. Cablee de acuerdo a la Figura 5 para unidades con contactor. 

Agura 4. Tarjeta de Terminales de Control 
(para Calentadores sin Interruptor) 

Anch 
aulgsd 
(mm 

:zs, . .- 

26% 
576.4) 

26% 
i76.4) 

30 (13.6) 

30 (13.6) 

30 (13.6) . 
30(13.6) 

1 36 (17.21 i 

14OW 
(2295 cm') 

I 8.9 (40.4) I 
11% 89 (40.4) 504 it? 

(296.5) 
89 (40.4) 

(8260 m-3 

89 140.4) 

a9 (40.4) -I3 119 (54.0) 

119 (54.0) 

119 (54.0) 
17% 

(435.1) (lE2k) 

IE-*lo r* IA 
c,,-.,n v, 

pEww L.------&J ' 
; ’ , --------------------- 1 

ucoRyRIom - :2--,,- ’ 7-m-J I 
1oo1onayym(uiL7l ------------------,,---,--’ 

Figura 5. Tar+& de Termineler de Control (para 
Calentadorer con Contactor). . 
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iW’ORMACION IMPORTANTE 

0 
h 

&gE,!j$j No- MUH321 . . 

VOLTS AC KILOWATS FASE AMPACIDAD MIN. DE 
60 HZ ALlMENTAClON DE CIR. 

2061240 2.2 I3 1 

MAX:. FUStELE MOTOR CONTROLES CLIENTE N* 

VAC AMP VAC 
20#240 .25 206l240 

FLUJO DE ESPACIO MINIM0 DE INSTALACION 
AIRE LAD0 ATRAS TECH0 PISO 
HORIZ 6' 9.5 2 7' 
VERT. 16 18’ 6’ *, 7 

IADYERlENClAt NO VOLTEE LAS PERstrwAs PC43 Et-ClMA DEL NIVEL DE LA 
UNIDAD. OESCONEClT W-I-ES DE REPAJWI. SI SE UTILQA CCNTROL EXIERIW. 
TAMEEN SE IEEE DESCONECTAR IA FUENTE DE WMENTACKM EQERNA. 

NE PAS RELMR LES LAMES AU-DEL-A DU NIVEAU PREWJ DE 
L’APPAR& METTRE HORS TENSION AVANT DE PROCEDER A 
LENTREFIEN. SI UNE COMMANDE ECIERNE EiT UllUSEE. COUPER AUSSE 
CAUMENTATION WI-ERM. ASSURER UN DEGAGEMENT D’AU MDINS 6 PI 
ENTRE L’APPAREIL DE CHAUFFAGE ET LEPLANCHER. 

GARANTIA LIMITADA 
Tcdos 10s productos fabricados par Martey Ekctric Heating estin garantizacbs contra defectos de mano de obra y materiales &ante un ahc a park de la 
fecha de instatacion. except0 !os elementos calefactores que astan gatantkados contra defectos en mano de obra y rnateriales durante cincc aios a partk 
de la fecha de instaladdn. Esta garantia nc se aplica par daiios ocunidos por accidente, mai use. o alteradon, ni cuando d voltaje conectado sea 5% mayor 
que el indicado en la placa de nombre; ni al equip0 instalado o cableado indebidamente, o mantenido en violation de esta hoja de instrucdones. Todos 10s 
redamos de trabajo de garantia deben estar acompafiados por prueba de la fecha de instalacidn. 

Et diente sed responeable par todcs bs oostos incunic!os en h exttaccion o reinstatacion de tos pmductos, induyendo costos de mano de obra, y costos 
de tmnsporte incunidos al retornar 10s pmdudos a Martey Elehc Heating ‘Service Center, y nosctroe las repamremos o reemplazarernos, a nuestra op&n. 
sin cargo para usted, con transporta de regreso pagado par Marley. Se acuerda mutuamente que ial reparation o reemplazo es el remedio exclusive 
disponibte de Marley Electric Heating. 

LAS GARANTIAS INDICADAS ARABA SON A CAM610 DE CUALQUIER OTtiGARANTlA MPRESA 0 1MPLlClTAY SE DESCONOCEN Y EXCLUYEN 
DE ESTE ACUERDO TODAS LAS GAPANTIAS IMPUCITAS DE COMERCIALIZACION Y APTDUD PARA UN FtN PARTICULAR QUE MCEDAN LAS 
GARANTIAS PREVIAMENTE EXPRESADAS. MARLEY ELECTRICAL NO SERA RESPONSABLE POR DANOS CONSECUENTES ORIGINADOS POR 
EL PRODUCTO. YA SEAN QUE ESTEN SASADOS EN NEGUGENCIA. LiTtGACION. RESPONSASILIDAD ESTRICTA 0 CONTRATO. 

Algunos estados no permiten la exdusickt o limita&n de los da&s incidentqles o conkuentes. de manera que ta exdusion o limitation indicada aniba 
puede no aplicarse a usted. Esta garantia te otorga derechos legales especificos. y usted puede tener tambien oboe derechos que vatian de estado a esta- 
do. 

Liame a Martey Electric Heating en Bennettsville. SC al 1-800-642-4328 para la dire&k de su cents auto&ado de setvicio m&s cercano. La mercancia 
retomada a la tibnca debe estar acompariada por una autorizacion de retomc y una etiqueta de identification de servicio, ambas disponibles de h ubicacion 
indicada. Inctuya tcdos tos nutneros de cat&go mostmdos en el prcducto. al requerir autorizacion de retomo. 

COMO ORDENAR PIEZAS DE REPUESTO 
Por favor llame libre de cargo al Centro de Servicio 

de Marley Electric Heating, al l-800-642-HEAT para 
oblener todas Las piezas de repamcion o repuesto, ser- 
vicio de garantia o infonnacion trknica. requetidas. 

Siempre comunique la inform&on listada como 
sigue al order-tar piezas de repuesto: 

1. El numero de pieza 

Marley Electric j 
Heating 

2. El numero de mcdelo 
3. La descnpcion de la pieza. 

‘4. Fecha de labncacion 
ECR33366 

Una Compatiia United Dominion 

470 Beauty Spot Rd. East 
Bennettsville, SC 29512 EE.U.U. 

No. de Pieza 5200-0722-009 



Nn,Jke d’installation et d’entretien 
Cher utilisateur; 

FgLicitations ! Nous ‘vow remercions d’avoir fait l’acquisition de ce nouveau radiateur fabriqut! par une 
division de Marley Electric ,Heating. Vous aver fait un bon investissement en choisissant un appareil de 
qua&e imbattable. Veuillez lire attentivement et suivre scrupuleusemenl les. consignes de ce manuel 
concemunt Znstallation et 1 ‘entretien. Nous sommes srirs que vous b.knc;ficierez de nombreuses an&es de 

fl confort g&e ci cet appareil de chauffage eficace de Marley Electric Heating... le numPro I du’secteur 
du chauffase en mat&e de conception, fabrication, qualitt! et service. 

. . . L.es employ&s de 
Marley Electric Heating 

k lire attentivement : Cette notice a pour objet de vous aider B 

cjviter les difficult& qui pourraient surgir lors de I’installatkn des 

radiateurs. Vous dconomisez beaucoup de temps, et rhliserez des 

konomies plus tard en prenant connaissance de cette notice. 

Prochdez de la fa$on indiquke ci- dessous et abrbgez le temps 

nkcessaire B I’installation. 

Pour diminuer les risques d’incendie et d’8lectrocution : 

1. Pour empkher tout risque possible d’&ctrocution, ccuper le 

wurant anivant au radiateur au niveau du tableau de distribution 

principakavant d’entreprendre un c.&lage ou une rdparation. 

2. Tout alage doit i!re conforme aux codes hlectriques national 

et kxal en vigueur et le mdiateur dcit Ctre t-accord6 B la terre, 

pour les mesures prhventives contre les fisques d’blecbocutjon. 

3. VMier que la tension d’alimentation vers I’appareil et la tension 

du circuit de commande anivant au radiateur et aux accessoires 

correspondent aux valeurs nominales indiquBes SW la plaque 

‘+gnal&ique do radiateur et des accessoires avant de les mettre 

Sous tension. 

4. La surface de ce radiateur est Claude pendant son utilisation. 

5. Ne pas introduire ou ne pas laker phher de corps Btrangeis 

dans les ouvertures de ventilation cu dkhappernent. cela 

pouvant provoquer hctrocvtion; incendie ou dornmages au 

radiateur. 

6. Pow emptier !out risque bincecdie, ne pas obstruer les p&es 

dair ni les orifices d’khppement de quelque fap que ce tit. 

&gner les mathiaux cornbustibl&s fels que cakes, tentures, 

etc. du radiateur. Ne pas installer cet appareil de ctrauflage 

denWe une pofte, un meuble. un potte-serviefles ou des 

cartons. 

7. Un radiateur cofnporte des pi&es intemes chaudes dans 

lesquelles se prcduisent des arcs ou des Btincelles. Ne pas s’en 

setir dans des lieux dam lesquels on utilise ou entrep&e de 

ressence. de la peinture ou des liquides inflammables. 

3. N’utiliser ce radiateur que de la fap d&rite dans cet ouvrage. 

Toute autre tiliition non conseill6e par le manufacturier risque 

de provoquer hendie. Blectroculion ou Measures. 

9. Ce radiateur n’est pas agrh pour une utilisation dans une 

abnosphhre corrosive telle que ceile d’un bateau, d’une sene cu 

d’un entrep& de pm&its chhiques. Pow Bviter de se btier, ne pas hisser la peau nue entrer en 

contact avec la surface chaude. 

CONSERVER CETTE NOTICE 



MONTER LE RADIATEUR A 213.4 cm (7 PIEDS) MINIMUM 

AU-DESSUS DU SOL AFIN D’EMPECHER TOUT CONTACT 

ACCIDENTELAVEC LES PALES DU VENTILATEUR, CE QUl 

POURRAtT PROVOQUER DES BLESSURES. 

IL FAUT CUE LA STRUCTURE DE MONTAGE AU PLAFOND ET 

CUE LES DlSPOSfTlFS D’ANCRAGE SOIENT SUFFISAMMENT 

Rf%STANTS POUR POWOIR SUPPORTER LE POIDS DU 

RADIATEUR ET DU SUPPORT’DE MONTAGE. (VOIR LE 

TABLEAU 4). 

NE JAMAIS MONTER DE THERMOSTAT A MERCURE 

DIRECTEMENT SUR L’APPAREIL. LES Vl6RATlONS 

POURRAIENT PROVOCUER UN MAUVAIS FONCTIONNEMENT 

DU RADIATEUR. 

INTERRUPTEUR MANUEL DE REMISE EN MARCHE (OPTION 

INSTALLEE EN USINE UNIQUEMENT). L’IN-I-ERRUPTEUR 

MANUEL DE REMISE EN MARCHE EST StTUE k CINT~RIEUR 

DU RADIATEUR, A LA PARTIE ARRIERE. SUR LES MODELES 

MUHO ET MUHOS, L’ACCES AU BOUTON MANUEL DE REMISE 

POUR TOUS LES APPAREILS A 
St LE RADIATEUR SERT A EMPECHER DES TUYAUX OU 

DES LIQUIDES DE GELER, ET St LE THERMOSTAT EST 

REGLE A MOINS DE 7’C (45.Q IL FALR- CUE LE 

VENTlfATEUR TOURNE EN PERMANENCE. 

POUR EMPECHERTOU RISQUE POSSIBLE 

OU DE DOMMAGES PROVCUUES PAR 

LAlSSER UNE DISTANCE DE 152.4 cm (5 

L’AVANT ET CONSULTER LE 

LES DISTANCES MINIMALES SUR 

EN MARCHE EST SlTUE SUR LE C6TE DROlT (LORSQU’ON SE 

PLACE A L’ARRIkRE DE L’APPAREIL); SUR TOUS LES AUTRES 

MODELES IL EST StTUE PRiS DE LA PARTlE SUPERIEURE 

ARRIGRE DU RADIATEUR. 

L’INTERRUPTEUR MANUEL DE REMISE EN MARCHE EST 

MONTE EN SiRlE AVEC LE PROTECTEUR DE RECYCLAGE 

AUTOMATIQUE (LIMtTE). L’APPAREIL NE REFONCTlONNERA 

PAS TAM- QUE L’ON N’AURA PAS APPUYE SUR CE BOUTON. 

CONSEILS POUR L’EMPLACEMENT DU RADIATEUR 

Disposer les radiateurs pour que le flux d’air chaud : 

a. rencontre un minimum d’obstacles tets que COlOflneS, 

machines ou cloisons; 

b. balaie les murs exposes sans souffler directement sur e’lx: 

C. soit dirige B l’oppose des occupants de la pi&e dans le cas 

d’un chauffage de confort; 

d. soit dirige du cot6 vent6 lorsque les radiateurs sont install& 

dans un b&iment expose a un vent predominant. 

Placer les thermostats B 1524 mm (5 pieds) du sol sur des 

cloisons inteneures, ou sur des colonnes ti l’abri de courants d’air 

froid. de sources de chaleur inter&s et de flux d’air chaud 

provenant de radiateurs. 

Les petites pikes peuvent Btre chauffees par un seul appareil de 

chauff age. 

Les plus grandes pieces n&zeasitent plusieurs appareils. Le 

nombre et la puissance des appareils dependra du volume des 

locaux et de la superficie & chauffer. Disposer les appareils pour 

‘oumir un pkimbtre de circulation d’air ob chaque appareil 

ravorise le courant d’air dun autre appareil. 

MONTAGE DU RADIATEUR 
GfNgRALlTh 

Le radiateur peut Qtre month de faGon B decharger f’air chaud soit 

horfzontalement, soit verticalement. Lorsque le radiateur est month 

pour une decharge ,verticale, it est conseille de le disposer de 

faGon B ce que la porte d’acces se trouve ailleurs que face a un 

mur afin de faciliter l’acces au compartiment de &blage et de 

commande. Si le radiateur est month de fagon B ce que la Porte 

d’acces se trouve face au mur, laisaer une distance au mur 

suffisante pour permettre la pleine ouverture de la Porte d’acces 

(la distance doit Btre environ &gale B la largeur du radiateur... 

verifier qu’il existe un espace suffiiant avant I’installation), Avant 

de monter le radiateur, se reporter au tableau 1 qui indique les 

distances 9 respecter par rapport au mur et au plafond. 

Le radiateur peut se monter pour une d&charge verticale ou 

horizontale B l’aide de tiges filetees. (Se reporter au tableau 2 

pour connaitre les dimensions des tiges filetees requises). Suivre 

les methodes detaillees dans les instructions d’installation 

suivantes. 

Le radiateur peut aussi se suspendre au mur ou au plafond P 

,l’aide dun support en option (de type MMB ou MCMB) qui permet 

le pivotement horizontal du radiateur. 

Une fois le radiate& install& on peut orienter les persiennes de 

man&e a dirfger fe flux d’air chaud de la fa$on souhaitee. 



Lorsque le radiateur est install4 pour une dkharae horizontale. 
les persiennes doivent diriger I’air tout droit ou vek le bas. Cai; 
dirigk vers le haut peut rester dans la zone du plafond, Ct+ qui 
gaspille de I’Bnergie. 

,;fi 
DkHARGE HORIZONTALE 

(Montage SW tige au plafond) 

1. Monter quatre tiges filet&es de fixation dans les trous filet& 
et les bloquer en place B I’aide de contre-bcrous (Voir 
tableau 2). 

2. Fixer fermement les quatry tiges filetkes au plafond. (Se 
reporter au tableau 1 indiquant les distances a respecter par 
rapport aux murs et au plafond et au tableau 2 qui indique 
I’espacement des tiges de fixation). 

Tableau 1. Distances par rapport aux murs et au plafond en 
mm (pouces ) 

Appareil 

365kW 

DPgagement Platond Mur let&al Mur enihe 

HOfiZ. 60.8 (2) 152.4 (6) 228.6 (9) 

- RAcu1+“R 
I 

Figure 1. D&charge horlzontale, montage et espacements. 

Tableau 2. Filetage de la tige et dimensions de 
I’espacement en mm (PO) pour dkharge horizontale 

Type de filetage 
Appareil de la tige A B C cl 

‘h. - 18 

25 - 30 kW 268.2 366.3 157.2 16.0 
(lo%*) 

‘Ir 
(14 - 12) (6%) W) 

- 16 
40 - 50 kW 404.9 368.3 157.2 16.0 

(15’Yl.) (14 - 12) (6%) W 

DkHARGE VERTICALE (Tige monthe au plafond) 

Enlever les boulons des tiges filetees A I’arri&re du radiateur. 

2. Monter quatre tiges de fixation filetees dans les trous filet&s 

et fixer en place A I’aide de contre-6crous. 

3. Fixer solidement les quatre tiges filetees au plafond. (Se 

reporter au tableau 1 oit figurent les distances A respecter 

par rapport au mur et au plafond et au tableau 3 indiquant les 

dimensions pour I’espacement des tiges de fixation). 

Figure 2. Montage pour dkhargemmt vertlc 

I 
I et rpeament de8 tlges I 

Tableau 3. Type de tiges filet&s et dlmenslons de I’espacement 
des tiges en mm (po) pour une d&charge vefticale 

I 25-30kw % - 16 

CABLAGE 
CIRCUIT D’ALIMEKTAT~ON (PUISSANCE) 

1. Brancher le radiateur uniquement A la tension, au courant et 

b la frbquence spkifk sur la plaque de fitme. 

2. La taille des fils de c%blage sur site doit 5tre convenablement 

choisie pour transporter t’ampdrage en conformite avec le 

NEC. 

3. La Porte d’accks est munie de chamikres. II faut desserrer 

une ou deux vis accessibles par les c6tBs pour y acchder. II 

s’agit de vis prisonnitkes : ne pas essayer de les retirer. 

4. Une pastille dhfonqable est foumie a I’arri&e du radi&u; 

prks du bomier secteur et de la plaque b bornes de 

commande. La partie difoncable du bomier de commande 

est pour un conduit de 12,7 mm (l/2 PO). La pastille 

dbfonqable pour bomier de puissance est de diamktre 

multiple. Utiliser le diam&tre correspondant A la taille requike 

du conduit. 

5. Une borne de masse est fournie p&s de la plaque A bornes 

de puissance. Le fil de masse doit Btre branch6 avant 

d’effectuer tout autre raccordement. 

6. La plaque $ bomes de puissance est Bquipke de bomes d’une 

taille suffisante pour accepter la taille adequate de fil 

d’alimentation de puissance. Un fil p&vu pour 600 V et 60-C 

est satisfaisant pour le circuit d’alimentation du radialeur. Un lil 

de cuivre ou d’aiuminium est satisfajsant pour le raccordement 

au bomier de la boite de puissance. Un fil de cuivre est 

conseillk et doit &tre utilisb avec un sectionneur int6grk 



7. Un schema de cClblage est co116 swr la face inteme de la 

Porte d’acc&s. Se reporter au schema avant deffectuer un 

quelconque raccordement SW le site. 

8. Un raccordement sur secteur monophase ou trfphas6 peut 

Btre utilise sur les radiateurs modeles MUH0521, MUH07. 

MUH0581, MUHO7, MUH078, MUH102. MUH108. et 

MUH158. Ces unit& sont cAbi& en usine pour un 

fonctionnement en monophask Si ces radiateurn doivent 

Btre utitis6s sur une aiimentation en triphas6. nabrancher ies 

fils comme t’indique ie schema de tiblage lir6 avec le 

radiateur. Les figures 3a et 3b illustrant le ciblage ainsi que 

les consignes ci-dessous .apportent des renseignements’ 

supplementaires. 

Sur les mod&es MUH0521, MUH0581, MUH072, MUH078, 

MUH102, et MUH058 (figure 3a), d&placer uniquement les deux 

fifs marques ‘Al’ et ‘Bl’; ne deplacer et ne changer aucun autre 

fil. Le fil principal de IWment marqutl ‘81’ qui est branch6 en 

usine sur le bomier de puissance (le bomier fe plus proche des 

616ments) doit &tre depk sur la borne marquee ‘S. du bomier 

triphaso. . 

Le fil du relais (contacteur) ‘Al’ doit Btre deplac6 de ia bome 

d’extremite du bomier de puissance (borne la plus proche du 

coritacteur ou de la plaque a bomes de commande) vets la bome 

‘A’ du bomier inferfeur (borne centrale). 

Le modltle MUH158 (figure 3b) est dot6 de deux blocs de‘ 

bomiers de triphas sit&s tout pr6.s des relais (contacteum). 

D6placer uniquement les deux fits msrqu& ‘Cl’ et ‘Dl’ de 

chacun de ces blocs de bomiers de triphas vers le homier ‘B’. 

Ne d&placer et ne changer aucun autre fil. 

9. Les accessoires &ctrfques, kits ou options insWl6s en 

usine, sont indiquks par un trait en pointill sur le sch6ma de 

c5blage du radiateur. 

10. RADIATEUR DE 2W240 V. Bchanger les fifs rouge et noir 

primaires du transformateur (voir schem& de c%fage) si le 

radiateur doit 6tre branch6 sur du secteur en 208 Voks. 

AVANTDURAD~ATEUR -\ _ ,-BOfWlER DE TRIPHAd AVANT DU RADlATEUR ‘-\ _. :. __ ,-BOANIER DE TRIPHAd 
\. FIG ‘Al I t-IL -Al- 

I 
/ 

\ \ I 
CONTACTEd 

FII. ‘Bl’ 
4 \ \ I Ip 

\ 
CONTACtEd 

\ 

w p-2) 
BORNIER DE PUISSANCE 

WJ p-3 
BOWER DE PUISSANCE 

Ci\BLAGE USINE POUR AUMENTATlON EN MONOPHASg C&AGE SUR SfTE POUR ALIMENTATION EN TRIPHAS~ 

Figure 3a. CIblage pour alimentation en monophas6 et triphas. (MUH0521, MUH0581, MUH072, MUH078, 
MUH102 et MUHl08) 

U Y 

C&AGE USlNE POUR ALlMENTATiON EN MONOPHASt C&AGE SUR SlTE POUR ALIMENTATION EN TRIPtiAS~ 

Fi+gure 3b. Cabbage pour alimentation en monophask et en triphash (MUHI58) 



Table 4. SpCcifications CABLAGE DE COMMANDE 

LJrgou 
30 (mm 

1 Pold* 1 Votuma CIU 
Mod&la de Hauteu~ 
baaeN’ - w (mm 

WHO361 

MUHO 

MUHo 

MUHO 

I 

1 2702.2) I 

IJES BORNES DE LA PIAWE A BORNES DE COMMANDE. 

TOUJOURS DiERANCHER L’ALIMEN-LATION DU RADIATEUR 

AVANT DE PROC@ER A UN RACCORDEMENT SUR IA 

PLAQUE DE COMWWDE AFIN D’l%ER TOUT RISQUE 

D’tiCTROClmON. 

1. Utiliser des fils isol& de 600 V NEC classe 1 d’un calibre 

minimum de 18 pour le thermostat et d’un calibre minimum 

14 pour I’interrupteur moteur de la tension secteur 

(interrupteur de ventilateur k distance sans relais). 

2. Utiliser une cosse k sertir en forme de fourche sur les 

extrkmitks des fils qui se fixent sur la plaque B bomes de 

commande du MUH si plus d’un raccordement doit &tre 

effectu~ sous la borne B vis. 

3. CIbler en suivant le schema de la figure 4 pour les appareils 

sans contacteur. 

4.. CIbler en suivant le schema de la figure 5 pour les appareils 

avec contacteurs. 

MUHO 

MUHO H MUHO (42.4) 

MUHO 

(3tii6, 
7% ,90 IrP 

(190.5) (1470 cm?) 

MUH0331 

MUHD361 

MUHO 1 

MUHO 

MUH078 

MUHOf2 

MUHO 

MUHo 

7% loo Ill’ 

(190.5) _(‘@= cw $6) 

36 (17.2) a 36 (17.2) 

36 (17.2) 

38 (17.2) 

36(172) 

1 54 (24.51 i 

50 (22.7) a . 

50 (22.7) 

12Y4 60 (27.2) 140 i+ 
ww 55 (24.9) (2295 cm’) 

c*: NOIR 
- - ~vERSH1 

. y/c I 
I ’ ROUGE 

. - KT-7 
AVERSPI 

INlW!RUPlEUR A OISIANCE 
ou 
(MUW 

REMARDUES : 
1. CE TYPE OE PLAQUE A BORNE3 DE COMMANOE EST UTlLlS6 SUR 

MODk5S MUH321. MUH371. MUH381. MUH521. MUH571 ETMUH581. 
2. LORSOUE CAPPAREIL EST ChLc POUR DU MONOPHAS& MEITRE UN 

CAVALIER DE Ill A H2. SI ON kJllUSE UN THERMOSTAT UNlPOLAlRE SUR 
UN APPAREIL MONOPHASB RACCORDER LfS FILS DU THERMOSTAT i Pl 
ETHl. 

3. TRAITER UN THERMOSTAT EXTERNE SUR SECTEUR EXCLUSIVEMENT 
COMME UN THERMOSTAT j, NIVEAU UNIOUE 

Figure 4. Plaque 5 bornes de commande 
(pour radiateur sans contacteurs) 

26% 11% 
676.4) (298.5) 

504 in’ 
(6260 lx?) 

26% 
676.4) 

MUH4C6 

MUHSO6 I 
REMAROUES 

1. CE TYPE DE PLAOUE A BORNES DE COMMANOE EST UlICISt 
SUR LES MOD&ES A LEXCEPnON DE MUH321. MUH371. 

% mmMosTATM~;gj*~ t (kf$iik~;~~ 4. TAAITER UN THERMOSTAT EXTERNE SUR SECTEUR 
WCLuSlVEMEKT COMME UN THERMOSTAT A NIVEAU UNQJUE * 

DE CHALEUR 0.U INTERRUFTEUR OE 
VEN-INATEUR A DISTANCE (MRFS-2). 

* q !a,. Figure 5. Plaque A bomes de:commande 
(pour radiateur avec contacteura) 

I , 
, 



RENSEIGNEMENT IMPORTANT 

ONE - 0395 

KILOWATTS - PHASE MIN. SUPPLY 
CIR. AMPACITY 

MOTOR CONTROLS CUSTOMER NO 

VAC AMP VAC 

AIR MINIMUM MOUNTING CLEARANCE 
FLOW SIDE BACK CEILING FLOOR 
HORIZ. e= 9.5 2’ 
VERT. 18’ 18’ 6’ & 5: 

WARNING: DO NOT TURN LOUVERS ABOVE LEVEL OF THE UNlT 
DISCONNECT POW’ER BEFORE SERVICING. IF EKtERNAL CONTROL IS 
USED. ALSO DISCONNECT ECERNAL POWER SUPPLY. 

NE PAS RELEVER LFSI-AMES AU-DEL’A DU NIVEAU PREVU DE 
L’APPAREIL MEI-TRE HORS TENSION AVANT DE PROCEDER A 
L’ENTRETIEN. SI UNE COMMANDE EXlERNE EST UllLISEE. COUPER 
AUSSE L’AUMENTATION EKTBRNE ASSURER UN DEGAGEMENT D’AU 
MOINS 6 PI ENTRE L’APPAREIL DE CHAUFFAGE ET LEPLANCHER. 

GARANTIE UMiTfE 
Tous les produits mentlonnes dans la p&ante notice sont garantis contre tout vice de ma&e et de construction pour une duree d’une annee a 
partir de la date de montage, a I’exception des elements de chauffage qui sent garantfs co&e tout defaut de matiere et de constntction pour une 
duree de cinq annees a partir de la date de montage. Cette garantie ne s’appiique pas aux dommages provoques par un accident, une mauvaise 
utilisation ou une modification; elle ne &applique pas non plus lorsque l’appareil a ette branche sur un courant de tension sup,&ieure de plus de 5% B 
la tension indiquee sur la plaque signaletique, ni a du materiel incorrectement month, &ble ou entretenu, des instructions de’installation du produit. 
Toute reclamation darts le cadre de la garantie doit Btre accompagnee dune preuve de la date de montage. 
Les frais de demontage et de remontage des prcduits, y compris de main- d’oeuvre ainsi que les f&s d’expedition a un centre de reparation Martey 
Electric Heating seront B la charge du client. Retoumer, darts les limites de cette garantie, l’appareil en panne. a l’atelier de reparations agree Madey 
le plus proche ou au Centre de reparations Martey Electric Heating et nous. le reparerons ou le remplacerons a notre choix, saris frak pour VWS. 
I’expedition de retour &ant a notre charge. I1 est entendu que la reparation ou le remplacement constitue le rem&de exclusif foumi par Marley Electric 
Heating. 
LES GARAN-DES Cl-DESSUS REMPLACENT TOLJTES LES ALJTRES GARANTIES MPLICITES OU IMPLICITES ET TOUTES LES GARANDES 
IMPLICITES DE OUALtTE MARCHANDE ET D’ADAPTATION A UN BUT PARTICULIER DEPASSANT LES GARANTIES EXPLICITES SUS- 
MENTIONNEES SONT REJETEES ET EXCLUES DE CE CONTRAT. MARLN ELECTRIC HEATING NE SEFtA PAS RESPONSABLE DES 
DDMMAGES INDIRECTS PROVOCUES PAR LE PRODUlT, DUE LA RECLAMATION SE FONDE SUR UNE FAUTE, IA NEGLIGENCE, LA 
STRICTE RESPONSABILITB OU LE CONTRAT., 

Certains etats ne permettent pas les exclusions ou les limites aux dommages indirects bu con&cut&; los exclusions ou limites exposbes cidessus 
risquent done de ne pas s’appliquer g vous. Cette garantfe vous donne des droits spkciiques face & la loi et vous pouvez disposer dautres droits, 
variables dun &at a un autre. 

Pour obtenir l’adresse du centre de reparation autorise le plus proche, appelez Marley Electric Heating a Bennettsville. SC, Stats-Unis, aU l-800- 
642-4328. Les marchandises retoumees a lkine doivent etse accompagndes du numero d’autorisatfon et de l’etiquette d’identification du 
service.tous deux foumis par Martey Electric Heating. lnclure toutes les refkences figurant sur les produits dans toute demande d’autorisation de 
retour. 

COMMENT COMMANDER DES PI&ES DE 
RECHANGE 

Afin d’obtenir des pieces detachees ou de remplacement, une 
reparation sous garantie ou un renseignement technique, veuillez 
contacter Marley Electric Heating Service Center sans frais en 
appelant le I-800-642-HEAT. 

Pour commander des pieces detachees. toujours mentionner 
les informations indiquees cidessous: 

i 1. La reference de la piece 
2. Le numem du modele 
3. La description de la piece 
4. La date de fabrication 

Part No. k200-0722-009 

Marley Electric 
Heating 

I 

ECR 33’386 

02l97 

I 

Un SocWc! United Dominion 

470 Beauty Spot Rd. East 
Bennettsville, SC 29512 USA 

. . . 



MUH REPLAtEMENT PARTS 
MUH 
Built-in Controls 

Thermostat. Two Stage (MT-2) 

Knob, Thermostat 

IAbel. Thelmostat 

Screws, R. ltd.. 6-32 x II4 

Clip. Thermostal 

Switch, 25A. OEM 

Switch, 25A. K & N 

Switch. 63Aq OEM 

Switch.~KkN 

Switch 2% Electm 

Screw. M4 x 10. Rd. Hd.. (25A) 

Screw, WA, MS x 16, Rd. Hd. 

Knob, 2% OEM 71’ 

Knob.2SA.KLN 

Knob. 63A OEM 

Knob,63AK&N 

Knob, Etectro 

Switch. Toggle, 600V 

Relay, Fan. 24V Coil 

Switch Assembly 

Manual Reset Limit 

5613-DD35-txIo 

3301m 

35tI2-1781-ooo 

5202.7Otl%O21 

14D3-0041-000 

5216+T132-iW’l 

5216-0204-CGO 

5216-0131-@30 

5216-tt203-000 

5216-020&000 

- 

OEM 71’ 

K 6 N SlB 6001 

OEM ‘S4’ 

K&NS2BGOOl 

Et 141747 

5216-0130-000 

501l?-0006-000 

5216-0199OOtl 

4520-0012-000 

Heater Fiedacement Parts 
K ev NO. I 

. 
Descrtutton I Part Number I 

-1 
-. 

Spring. Element (used on MUHO thru MUH-20 only) 52084473axl 

Spring, Ekment (used on MUH-25 thru MUH-50 only) 5208-0073~oa I 

2 Sortna. Cat&n Tube 

3 .-‘. 

5208-0672ggC 

Spring. Ekment Retainer 5208-0074.ooO 

4 Switch (used on MUH-25 thm MUH-50 only) 5216.7075.Wl 

5 Insulator (used on MUH-25 thru MUH-50 only) 2900-003 I4XQ 

-6 Bracket Extension 
(used on MUH-15. MUH-20. MUH-40 and MUH-50 onty) 1215-0282~ooo 

7 Switch Bracket 1215-0256~ooo 

a Fan Delav Protector 45200010 CrGO 

14 1 SaccdNti i4100-7036.026 1 -r--- ---- 
15 Bracket, Captive Screw (used on MUH-03 thru MUH-20 only) ] 1215-0291gOO 

Bracket. Captive Screw (used on MUH-25 thru MUH?JO only) ! 1215-0789-000 

17 Proteclor. Linear Limrt (used on MUHO lh~ MUHOS only) 4520.0011-6 - 

20 

22 

25 

26 

27 

28 

Protector, Linear Limil (used on MUM+7 thN MUH-20 only) 4520-001 i Oaf 

Prelector, Linear Limit (used on MUH-25 thN MUH-50 only) 4520-001 I GO? 

Clamp (used on MUH-20 thou MUH-50 ontyy) 1417-5001~ooo 

Bracket. Mounting Capacitor (used on MUH-20-B only) 1215.0314+W 

Terminal Lug (used en LlUHH-07 IhN MUH-SD only) 35w-7002001 

Bushing (used on MUH-20 thru MUH-50 only) 2522160131 

Washer, Ground (used on MUHW IhN MUHOS only) 6401-0084~009 

Screw, Ground (used on MUHO. thhru MUHOS only) 5202~029c-o6? -- . 
Louver (used on MUH(U thN MUHOS only) 3503-0036~0~ 

Louver (used on MUH-O’I thnr MUH-20 ontv) 3503-0036-0’11 

Lower (used on Mutt-25 thru MUH-50 on&) 3503.0036x?- 
I 

29 Spring, Louver 5206-7005-001 

32 Terminal Block. I-Phase (used on MUHOS-21. MUH-07-02. 

33 

and MUH-I@-Zonly) 

Terminal Block. J-Phase (used on MUHOS-81. MUH-074. 
and MUH-IS-8 only) 

TerminatOoubkrs (used where required) 

5823.0003-090 

5823.0003~ooO 

5819~i912~OrJ5 

SINGLE-POLE 
THERMOSTAT, TWO-STAGE 

THERMOSTAT; HEAT 
COVERY THERMOSTA 

POWER 
DISCONNECT 

SWITCH 

SUMMER 
FAN 

SWITCH 



M 
/ 

U H (Con(t) 

1EI)MINAL OOUllLEn 
OBXO As nEoulRE01 

VfEW D-D 
(MUH-26 THRU MUHdO ONLY) - 

l/iii -.* VIEW A-A 

/ / Y a I a 
VIEW D-D 

WWHO7 THRU MUH-20 ONLY) 

a mOT UEEO wEN TWO 

Ina 17 ARE UEEOI 

VIEW D-D 
IMUHO3 THRU YUliOS ONLY) 

T”EI~TAT t&lAGE, 

\ 

wNYlJoMsooo 

THESE PARTS ARE USED 
/ 

ON YODEL MUHOS-21T ONLY 

2 



M UH (Con’t.j 

Motor F8n Blade Cover FmnfWse Elrmenf ksy. EIemanfGurd - CIprdl0r 

3900.2002-006 1210-2OOo-OW 1402-0336-001 1425-0009005 
3900.2OOWOO 1210-2wO-000 1402-0336*1 

1802-fXW-WO 2504.0011xkx - 
1425-OW-005 

39W2002-007 1210-2000-Ooo 1402-0336-001 
1802-0087402 2504-0011~ - 

1402-0336~ 1425-0004005 1802~87001 
3900-2002-006 

250(-0011xKYl 
1210-2cuOx00 1402-0336-cG1 1402-03 1425-0009-005 1802Qo87+24 2SO4-0011~ I 

39OWMO2-006 12%201Xl-W 1402-0336-001 1425-OOOWl5 1802-0087403 2504-0011-ooo - 

lcmfonner** 

5814-WO3-002 

MUHO5-21 1425-2004-Ooo 
MlJHO5-41 14252OWOOO 
MUHO!G71 1425.2C04-000 
MUH05-81 1425-2004-UOO 

MUH-O7-2 
MUH-074 
MUH-O7-7 
MUH-07-8 

1425-0010-004 
1425-0010-004 
1425-001O-OW 
1425-001O-CG4 

MUH-10-P 
MUH-104 
MUH-IO-7 
MUH-10-E 

1425-0010-004 5814-OtW3-000 
1425-0010-004 5814-0003-002 
14256010-004 5814-OOB3-001 
1425-0010-004 5814-ooo3-ooo 

3900-2005ooO 
3900-2002-007 
39002002~ I 

5814-0003-002 

.- 

5814-0003-OQO 
5814-COO3-002 
5814-CGV3-001 
5814-0033-OCG 

I 

3900-2014-002 1 1210-0090000 1 1402-0339+l2 1 1425-@309006 t 1802-&l87-006 1 2S04M13~1 1 _ 
39ooo347-005 12lc-OO9WW 1402~M39-002 1425-OOa9-W 1802-0087-M)8 2504-0013-0(31 - 
3900-2014QO3 121- 1402-0339&2 1425-0009-006 180200874l7 2504-0013-001 - 
39CU2014+01 12lo-cO9c-ooo 1402~0339-002 142511004-006 1802-0087-031 2509-0013-001. - 

3900-2014-002 121O-cWoWO 1402-0339-002 142WW9-OO6 1802-0087-031 2504-Wl3Xsll - 
3900-@347JJJs 1210-0090-000 1402-0339-002 1425-OCWOC6 1802-0087411 250(-0013-001 - 
3900-2014-003 12106090-000 1402-a339-cxl2 1425-OXWX6 1802-0087410 2SWOO13-001 - 
39oc-2014-001 1210-0090-000 1402-0339+lO2 1425.0004006 1802-0087436 2SO4-Kll3-001 - 

3900-0361-000 121Mw)9o-oo1 14024339403 1425-000-7 1802-0087-012 25(w-0012-001 - 
3900-0361-001 121O.GWbOOl 1402-0339-1)(13 1425+309-@7 1802-0087013 2So4-0012-001 - 
3WW361a 12lO-OO9o-001 1402-a339- 1425-0009009 18024087431 2504a12-al1 - 

39QO-(k362a 121W 1402-0339a3 1425-OOO9-007 1802-0087-014 2504-0012-001 1432-0002.003 
3900-0362-001 121Mx)96-ooo 1402-0339Qo3 1425-0009007 1802-0087-015 2SO4.tXI12-001 1432-0002-003 

MUH-15-2 
MUH-15-4 I 

1425-0014-000 
14250014400 I 

5814-OW3-OOU 
5814-#X3-Q@2 

MUH-15-8 ~142!5-0014-OW 1 5&4+lOC3AJQO 

MUH-20-2 1425-0013-000 581bO3-OMl 
MUH-20-4 1425-0013-lW 5814-0003-CQ2 
MUH-2C-6 1425-0013-000 5814-0003-OQO 

MUH-25-2 1425-0011%I3 5814-0003-ooo 
MUH-254 1425-0011-003 5814-OOB3-002 

MUH.30-2 1425-0011-003 5814-0003#l 
MUK304 1425-0011-003 5814-C0WOO2 
MUH-30-E 1425-0011-003 5814-0003i-~OO 

MlJH40-2 1425-0011-001 5814-0003-000 
MUH-40-4 1425-0011~1 ~~4-0003-002 

MUH-50-2 1425-0011-001 5814-0003-000 
MUH-534 1425-0011-001 5814-0003-002 
MUH-50-E 1425-@lll-001 5814-OOC3-ooo 

3900-0362002 121O-OOWKm 1402.0339~ 1425-0004-011 1802ilO87426 2.504-0012-001 1432.0002-lXN 

3900-0364GOo 1210-0098-ooo 1402-0340~2 1425-CQ12~ 1802-0087-016 2504-0014-001 1432~o@x?-001 
39OOG63-001 1210+398-(Mo 1402-&340-502 14250012-W 1802-0087-017 2504-0014-001 1432-0002AX3 

39OO-a364W 1210-0098-000 1402-0340-002 1425-0012#3 
39OOG63-ooa 

I 
1210-0098-000 1402-0340-002 

I 
1425-0012MU 

39oo-o364-ooo 1210-0098JJk3 1402-0340-002 1425-OOOSG¶ 

3900-03SO-oOO 
I 

121O-C'397-000 1402-@340-003 1425-0012-002 1802-0087-020 2504-0015-001 1432~Ow2.al.4 
3900-035lWO1 1210-0097JXkl I 1402-0340Go3 I 1425-0012-002 I 1802-0087-021 I I 2504-0015-001 1432~0002~MM 

39QO-a3SO+m 1210.0097-0 1402-0340-003 1425~12-002 
39Ow35oGO1 

I 
121~0097-OW 1402-034O-(M3 I 1425-0012-002 

39oO-w!%002 121O-tX97-WJO 1402-0340-003 1425-0012-002 

I- @J @a @I 
Insulator Termlnal6lock.Powcr krmlnrl'6lock. Control Model No. 

MUHO3-21 
MUHO3-41 
MUHO3-71 
MUHO3-81 

MUH05-21 
MUHOS41 
MUH05-71 
MUH05-81 

Relay"' 

5018-0004-100 

5018-0004-100 

MUH-O7-2 5018-OOW-MM 
MUH-074 5018-0004-100 
MUH-07-7 5018-0004-100 
MUH-07-E 5018-0003-Ooo 

MUH-10-P 5018-0003-00l 
MUH-104 WE-0004~1CO 
MUH-10-7 5018-OLX&W 
MUH-10-I) 5018-0004-100 

MUH-15-2 5018-0005-004 
MUH-154 5018-0004-100 
MUH-15-E 5018-c0O5-008 

MUH-20-Z SO18-0006-COO 
MUH-20-l 5018-0004-100 
MUH-20-E '5018~OOOSOOO 

MUH-25-2 5018-0005-004 
MUH-25-4 5018~WO5-004 

MUH-30-2 5018-0005-004 
MUH-JO-4 SOlE-WOS-004 
MUH-30-E 5016-0o6-000 

MUH-40-2 5018-OGQ5-001 
MUH40-4 . 

LiUH-50-2 5018-OGQS-001 
MUH-SC-4 . 

: 'IUH-50-8 5018-OOG6-000 

Two relays are used:3SA relay P/N SOlE-WJ4 

5823-OOOl-XQ 
5823~CQO2-000 
5823-COOl-(xM 
5823-0001-000 

5823-0004~ 
29OO-OW0-000 5823-0004-ooo 
29#OcGo-Wo s823-ooo4m 

5823-OOWKIO 

29Oo-O030-000 
2W3003&ooo 

I 5823iMO4-000 
5823WO4-000 
5823-0004GOO 
S823-OOWOOO 

5823~OWJl-CQO 
5823~IX'l2-OW 
5823-0001-000 
5823-W11-WO 

5823~OCWOOO 
5823~OKQ-OW 
5823-C0O2-O'X 
5823-0002-000 

5823-0002-ooo 
5823~0002.Ooo 
5823-0002-00 

-. 

- 5823-0004UtU 5823-C@02XW 

I 5823-OW-001 
I 

5823.MWL-OOO 
29Q&003O-000 5823GWOOO 5823GOO2-00 

! 5823WUI3 I 5823-W02-CGO 

5823-MO4-002 5823-0002-000 
29oO-aO30-000 I 5823GkWXil 

I 
5823-0002-000 

5823-ooo4-02 5.323~0002-ooo 

5823-0004-002 
I 

5823X@O2-OW 
2900~OQ30-ooo 5823-WJ4-001 5.623.0002-ooo 9 

I 5823-tXO4XWl3 I S823-w02- 2025-7002&W 2019.7coE-079 

2025.7M2-WO 20147W8.080 
29oo-Oo3o-oc@ 

I 
5823-OOM-001 

I 
5823-KQ2-000 

5823-i0OSX10 S623-0002UM 

I 5823-0005-000 5823~0002-Oao 
29#-0030-000 S823UW4-002 5823-0002-ooo 

2025-7002-o 201~7aW079 
2CG!S-7002-Wl 2019.7w6-079 

5823-OOOS-OOQ 5823~0002~@Xl 
29WW3O-ooo I 5823-0004XIO2 

I 
5823-@002-ooo 

S823Mx)S~ 5823Mo2Mx1 

2025.7W2-WO 2019.7um-060 

a 202S-7W2UOCI 1 2019.7U38-078 

0and 4OArelayPfN 5018-WJ5-12. 
I 

"24Vsecondaryshown.For120Vsecondary.increase lastdigitby3.(i.e.forMUH03-41.24Vsecondaryuse S814~-002;for12OVsecondaryuse S814-0003-005) 
"'24V H.C. shown.For120 H.C.,incmaselastdigit by 1. (c.e.:lorMUHO3-41.24VH.C. use 5018-0004-000: for 120V H.C. use 5018GOO4-W.) 
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Marley Electric 
Heating 
A United Dominion Company 

INSTALLATION OF VERTICAL SECTION 
(Common Part for Radial and Anemostat Diffusers) 

1. Remove louvers from front of heater by gripping louver close to 
spring and compressing spring until other end of the louver is free. 

2. For Dayton Unit Heaters - Remove bird screen from venturi’opening. 

3. Position vertical section over venturi outlet and rotate vertical section 
until holes in mounting brackets align with matching hole in front of 
heater. 

4. Secure vertical section with four No. 6-32 x 3/8” (9.5mm) mounting 
screws (supplied) as shown in Figure 1. 

HUB 

VIEW “A” 
:igure 2. Inshllatlon of Radial Diffuser 

VIEW 18’ 

INSTALLATION OF ANEMOSTAT DIFFUSER 
1. Mount vertical section (supplied as part of anemostat diffuser). 

(Refer to INSTALLATION OF VERTICAL SECTION.) 

2. For small (-S) and large (-L) diffusers, slide anemostat over vertical 
section and secure with three No. lo-32 x 3/r (9Smm) bolts and 
nuts. (See Figure 3, View A). 

3. For medium (-M) diffuser, slide anemostat into vertical section and 
secure with three No. lo-32 x 3/4’ (19mm) bolts, nuts and spacers. 
(See Figure 2. View 6). 

Figure 1. installation of Vertical Section I 

INSTALLATION OF RADIAL DIFFUSER 
1. Mount vertical se&on (supplied as part of radial diffuser). (Refer to 

INSTALLATION OF VERTICAL SECTION above.) 

2. Loosen all six screws in radial diffuser hub until blades move freely 
(See Figure 2. View A). 

3. Rotate the radial diffuser hub clockwise until the radial diffuser can 
be inserted into the vertical section. 

4. Insert blade rods into matching holes in vertical section while rotat- 
ing the radial diffuser hub counter-clockwise. (See Figure.2. View S). 

5. Center all blades radially and tighten screws enough to allow each 
blade to rotate yet maintain a set position. 

6. Rotate each blade to desired position and tighten screws to secure 
blades. ANEMOSTAT DIFFUSER ANEMOSTAT DIFFUSER 

VIEW =A‘ 

Figure 3. Installation of Anemostat Dlffurer 

VIEW ‘B’ 

BRACIEI TO REAR BRACIEI TO REAR 

- SIDE 
WALL 

I- 
BRACKET TO SIDE 

Clearances 

Back Wall 
. 

(228:6mm) 

Ii (Min.) V (Mtn.) 
” 

(33&m) 
“0” 

(462.0mm) 

norlzontal 
I o I ,1r;~Alnm\ 

13” 15%” 2 ?‘/i* 
,,r;, Amml I r330.2mm) (393.7mm) (50.2smm) (708.2mm) 

15KW-ZCIKW nonzonrat 
(152P4mm) (228T6mm) 

I2’12” 18%” 27’14” - 
(317.5mm) (470.0mm) (50.2amm) (708.2mm) 

25KW-5OKW Horizontal 16” 12” 18%” 25%” , 10%” 4fj%r” 

I I I 

Figure 4. Mountlng Biacket ClearsIXeS 

El 



INSTALLATION OF LOUVERED DIFFUSER 
ON MUH HEATERS 

1. Lcuvers me be leff in lace or removed from the heater. (Refer to 
Step 1. IN B 
w-w). 

lALLATlC?N OF VERTICAL SECTION on prevlous 

2. Insert mounting springs into four 3116’ (4.8mm) holes in inside 
ftange of front cover. 

J. Place louvered diffuser against front of unit. 
NOTE: Posltlon locating tabs toward the top and elder of heater 
fl8nge. 
4. Secure louvered diffuser to heater b 

hook lree ends of s 
usin Ion -nosed pliers to 

flange of louvered dr # 
rings into four 3 16’ Y (dl8mmy holes tn inside 
user. 

INSTALLATION OF LOUVERED DIFFUSER . 
ON HUHAA & DAYTON HEATERS 

1. Louvers ma be left in 
.l 8 

lace or removed from !he heater. (Refer to 
;Egg),l, IN TALLATI N OF VERTICAL SECTION on previous 

2. Place louvered diffuser against front of unit. 
~D&f’$ Position locating tabs toward the top and rides of heater 

3 
’ %roug% &e moun%g !abs. 

icur I uvered ~ffu er to heater with three (3) screws (provided) 

INSTALLATION OF B SERIES 
MOUNTING BRACKETS 

WARNING 
THE BUILDING STRUCTURE AND THE ANCHORING PROVI- 
SIONS MUST BE SUFFICIENT TO SUPPORT THE COMBINED 
WEIGHT OF THE HEATER AND MOUNTING BRACKET. 

1. Locate the position of the heater wall mounting bracket. Refer to 
Figure 4 for minimum mounting clearances. Refer to Figure 5 for 
mounting bracket dimensions. 

WARNING 
MOUNTtNG BRACKET MUST BE INSTALLED WtTH OPENING 
IN BRACKET TOWARD REAR OF HEATER. i 

2. The hole locations for the mounting bracket can be determined by 
holding the bracket in position and markmg through the holes. 
Mounhng bracket dimensions with hole locations are also given In 
Figure 5. 

3. A minimum screw size of 3/8-inch (9Smm) diameter should be used 
to mount the bracket to fhe wall or ceiling. A hea washer should 
be used between the bolt head and the bracket. U% THE TYPE OF 
SCREW THAT IS BEST SUITED TO THE BUILDING STRUCTURE. 

4. Remove four bolts and washers from to of heater and secure unit 
mounting bracke: to top of heater using & e four bolts and washers. 
(See Figure 6). 

5. Bolt the unit mounting bracket to the wall mounting bracket usin 
one 112-13 pivot bolt two flat washers, one spkt lockwasher, an 3 
one lt2-13 nut. (See Figure 7). 

INSTALLATION OF CMB 
MOUNTING BRACKETS 

1. Mount bracket per step 4 above. 
2. Han .c$. heater from ceiling using center hole in unit mounting bracket, 

mam Inrng clearances shown in Figure 4. 

INSTALLATION OF VDMB 
MOUNTING BRACKETS 

WARNING 
THE BUILDING STRUCTURE AND THE ANCHORING PRDVt- 
SIONS MUST BE SUFflCtENT TO SUPPORT THE COMBINED 
WEIGHT OF THE HEATER AND MOUNTING BRACKET. 

1. Locate the position of the vertical discharge mounting bracket. 
Refer to Figure 4 for minimum mounting clearances. Refer to Frgure 
8 for brackel dimensions. 

I 
2. A minimum screw size 3/8’ diameter should be used to mount two 

of the brackets to the ceiling. A heay washer should be used 
between the bott head and the bracket. 
Is best suited to the building structure. 

se the type of screw *at 

3. Remove four bolts and washers from the back of the heater and 
secure the other two brackets to the back of the heater using the 
four bolts and washers. 

4. Bolt me unit mounted brackets to the ceiling mounted brackets Using 
the S/l 6’ bolts, split lo&washers and nuts provided. See Figure 8. 

- S/96 SW0 
5200.2303-000 314 

I, 
- y1 

- I 
Heater Slzr 

Dimensions ^ ^- .I... 
U-L” mn a” . 

A 7%” (184.2mm) 9’lts” 239 
8 9’h” 241.3mm 14%” (3653ritm) 
C T’h- i X2mm 12’/s?’ (308.lmm) 
D 1%” (49.3mm) 2%” (52.3mm) 
E 2%” (57.2mm) 3” (76.2mm) 
L 20%” (520.7mm) 28%s” (719.tmm) 
M I 9%” (252Smm) 14916” (3795mm) 

Figure 5. Mounting Bracket Hole Dimensions 

‘7 * 
Ii 

“:i’-l H%lj 
-ir 

- 30 Kw 
- 50 Kw 
m 

1 Figure 7. lnstallatlon 01 Heater on Mounting Brackel 

I ;. 6JY6” 
7.5 - 20 Kw 8716” 6’16” 

25-5OKW 12’12” 12’/6” 

I of Heater on Mounting Bracket Figure 8. Installation 



INSTALLATION OF INTERNAL THERMOSTAT 
1. Remove 5/l 6’ (7.9mm) knockout from back of heater and route cap- 

illary tube through hole (Figure 1). 

2. Mtall thermostat bulb dip in slot provided in the back panel of the 
heater. Secure caplllary bulb in dip. 

3. Press on left side of logo label on front of heater to locate shaft and 

4 

screw holes. Punch holes through label. 

. Install thermostat as shown in Figure 2, coiling any excess capillary 
tubing inside the heater. 

BACK OF 

Figure 1. Installation of Internal Thermostat Capillary 

,-. WARNING ,-, 

TO PREVENT POSSIBLE ELECTRICAL SHORT CIRCUIT OR 
FIRE, KEEP CAPILLARY TUBING AWAY FROM INTERNAL 
ELECTRICAL COMPONENTS. 

<- 
5. Refer to wiring diagram, Rgure 6, for wiring procedure on 3KW and 

5KW (208V. 240V and 2TN onty). Refer to wiring diagram, Figure 
7, for wiring procedure on all other heaters. 

6. Remove backing from label (supplied) and install over thermostat 
shaft. Install knob by pushing onto the thermostat shaft. 

3. install Mds to tennfnal block Refer to wktng diagram, Figure 6, for 
wiring procedure on 304 and 5KW units (298V. 249V. and 2TN 

. only). Refer to wiring dffgram, Ftgure 7. for wlrtng procedure on all 
other heaters. 

INSTALLATION OF REMOTE FAN SWlTCH 
The Remote Fen Switch ls mounted external and remote from the unit 
heater. The voltage of the remote fan swftch drcutt is the same as the 
supply voltage to the heater. 

1. Use 14 gauge copper, NEC Class 1, 68OV rated insulated wfre. 
Wiring must meet all bcat and NEC requirements. 

2 Install the remote fan sv&ch. ln a stadafd well box tn any carve- 
nient lo&on that is protected from baffic or other acddental dam- 
age. 

B.,Cornt&tbe 14 gauge copper field wire to the switch lead wire; with 
sunableconnectors. 

4. A l&inch~(l2.7rrun) knockout ls provided In the bade of the heater 
adjacent to the ccntrol terminal board. Use a crimp-on term&t suit- 

. able for No. 8 screw on the controt temjnel board. Connect one fiekt 
wire temjnated lead to terminal Fl and the other terminated lead to 

terminal F2. Refer to Rgure 6 for connec8ng to heaters &&g~t built- 
In contactors. Refer to Ffgure 7 for connecting to heaters equipped 
&II built-in contactors. 

INSTALLATION OF REMOTE PILOT DUTY FAN 
SWlTCH (Including Wall Switch and Relay) 

The Remote Fan Switch is mounted external and remote from the unit 
heater. ‘1 .’ 

1. Use 18 gauge (mtn.), NEC Class 1, 6O8V wiring that meets all local 
and NEC requirements. 

2. Install the remote fan switch in a standard watl box in any conve- 
nient location that is.protected from traffic or other accidental dam- 
age. 

3. Connect the field wire to the switch lead wires with suitable connec- 
tors. 

4. A 1Rinch (12.7mm) w is provided in the back of the heater 
adjacent to the control terminal board. Use a crimp-on terminal 

Figure 2. Installation of Internal Thermostat 

INSTALLATION OF FAN SWlTCH 
1. Remove l/2’ (12.7mn-1) knockout flocated between ON and AUTO) 

field wire terminated lead to tert?&ial ‘R’ and the other terminated 
field wire lead to terminal ‘0’. Refer to Figure 7. 

5. Install relay as Indicated betow. 

INSTALLATlON OF FAN RELAY 
1. Mount relay h control compartment wtth two No. 8 mo@ng screws 

as shown in Figure 4. 

from back of heater (Figure 3). . 2. Connect the lead wires from the relay to the control terminal board 

2. Install manual fan switch as shown In Figure 3. (Note ortentati~ of xshown in Fgure 7. Each lead wire is marked for proper terminal 

slot in switch nozzle. Locate slot in the switch nozzle towards the location;connsctuleleadwlreses-. 

‘AUTO* posttion.) Be sure to use to&washer to prevent rotation of 



lNSTALlATlON OFseHEAT RECOVERY 
THERMOSTAT 

.---_ ..__ 

4, NoTEzlhlaaceeuory omnolklnetalledonhaatuaequlpped 
wlm bat-In -or-- 
(Forhvrrrwftl124VoltCcmeolClrcuftrMrtoFfg.77~roa.d 

‘- tow1. Forhatu8wtalLtnevoltagoCo4mfrofutoF@.68nd 
P--d~-PW 
l.Malntrofaylnb6ffle ampamentwithhvof4o.6mountlngsorews 

M8howmlnFlgure4. 

4. install the- bulb dip in slot. pmidedlnlhabad~pan&QfJ?M..~ 
heater. Seam capillaty butb In dip. 

E~gum.§Jon@l Ternhal Board (for Herten wftbout Contacfon) - ---.-.- ---- ..- - __.__ 

6. Instell haat recovery themostat as &own In Fqure 2, cdlhg any 
excess caphytubhg Inside the heater. 

7. Use the wire tie to hold the thern!ostat leads to other wfrfng at 
approxlmntely the midpoint of the leads between control temJ& 
bonrdandmemuwtaL 

WARN,NG -.--- -- .._. .-. __ 

TO PREVENT A WSSfBlE ELECTRICAL SHORT ClRCUfl OR 
FIRE, KEEP CAPILLARY TUBING AWAY FROM INTERNAL 
ELECTRICAL COMPONENTS. 

1 

6. Refer to wiring diagram, Figure 6 OT Flgure 7 for wiring procedure. 

S..Remove bacldng fmm the laMI (supplied) and instafl over tharmo- 
stat shaft es shown in Rgure 2. 

tF”2 

* 

- . 

10. Install knob by pushing mto ti Uwmwstat shaft. 

il. Set thermostat fof d&red m tempe~mture. ,Full ccunter-dack- 
wise rotatlon of the knob is approximately 70-F (21’ C). Full 
olodcwfse mtalbn of the knob k appmxlmately 12O’F (49 C). 

INSTALLATiON OF 25 AMP AND 60 AMP 
POWER DISCONNECT SWITCH 

1. Use copper cOnductor supply wire only when ,using these switches. 

2 Remove ti 5/6’ (16mm) knockout and the two knockout sfots from 
back of heater, b&w OFF-ON markings. 

3. Install power disconnwt switch with Iwo mounting screws as shown 
In Figure 5. 

4. Install the kncb WWI the po(nter posftM at the ‘Of? &on mark- 
hg when tha switch Is mtatad to the full anmterdockwisa p~sftfu’t. 

5. Bef&e axlnectng the wires of the switch, check the pointe; index. 
~tobewrethepdnterendoftheknobpdntsto.OFPwhen 
me swltch Is rotated full cwnterclockv&a. It may be necessary to 
rotate tha switch 160’ to Index the pointer knob. 

6. Refer to wking diagram, Figure 6, for wirfng procedure. 

(f4OlE For 8lngb~hmo, mmovo and discard lmda ‘L2’ mnd .B2*). 

Figure 5. lnstallrtlon of Power Dlsconnect Switch 

-.-. 
L - -I- I .‘,“Z &+I- 1 - .---.__ I-I-1-l-n III --.. ’ I I ; 

I * ..I.. . ..m .c 

I 
Figure 7. Control Terminal Board (for Hastars wfth Contsdon) 

To 

ET% 

L2 h E-2 -we SEE 
NDTEl 

%-SE, L3 ----. 

. :% iU.USTRAllDN SHDW WIRNJG HOOK UP FOR lliREE iUSE 
. SERVICE. NEMDVX LEAD wlREs MARKED L3 AND 52 WHEN USING 

2~~~~Y~~YwlniTHlS~ 

Flgum 8. Power Dlsconned Switch Wiring Diagram 

Marley Electric 
Heating 

I/ A United Dominion Company 

470 Beauty Spot Road East 
Bennettsville, SC 29512 USA 

‘1196 

52Qo-22t#oQo El 2 



a Kl K2, K8 
PRESSURE TRANSMllTER 
INSTRUCTION S’HEET 

r 

Mounting 
The transmitter requires no special 
mounting hardware, and can be 
mounted in any plane with negligible 
position error. 
Although the unit can withstand normal 
vibration without damage or significant 
output effects, it is always good 
practice to mount the transmitter where 
there is minimum vibration. 
For units with NPT type pressure 
fittings apply teflon tape or an equiva- 
lent sealant to the threads before 
installing. 
When tightening, apply a wrench to the 
hex wrench flats located just above the 
pressure fitting. DO NOT tighten by 
using a pipe wrench on the housing. 

Power Supply 
The supply voltage for the l-5 and 
l-6 VDC output transmitters must be 
within the range of 10 to 36 VDC. The 
maximum supply voltage for a current 
output transmitter is 36 VDC while the 
minimum supply voltage is dependent 
upon the loop resistance of the circuit. 
The figure below shows the minimum 
supply voltage (Vmin) required for a 
given loop resistance (RLOOP). 

Load Limitations 4-20mA Output Only 
(A LOOP) 

1182+ 

+ 

0 10 20 30 36 

Noise 
For minimum noise susceptibility, 
avoid running the transmitter’s cable 
in a conduit that contains high current 

.I AC power cables. Where possible 
avoid running the cable near inductive 

Form No. 250-2924 1193-3 Rev lo/95 

This instrument is susceptible to damage when exposed to static 
electrical charges. To avoid damage to the transducer observe’ the 
following: 
l Ground the body of the transducer BEFLJRE making 

any electrical connectioris 
l When disconnecting, remove the ground LAST. 

Note: The braided shield and drain wire in the cable (if supplied) is 
not connected to the transducer body, and is not a suitable ground. 
CAUTION: Pressure spikes in excess of the rated overpressure 
capability of the transmitter (transducer) may cause irreversible 
electrical and/or mechanical damage to the pressure measuring 
and containing element(s). 

Kl , K2 Tranducers K8 Tranducers 

4-PIN BENDIX 
0.6 SQ. 

Adjustment Potentiometers 
The zero and span pots are accessible 
through the top of the case. Loosen the 
four screws and separate the top 
carefully. The zero pot is marked with a 
white dot. (Connect the braided shield 

tb the guard terminal on the reading 
instrument (meter, etc.) if available or 

to the power supply negative terminal.) 

r”.” t- 1.1 - 

0.5 

f Ml! 

output 
Sensitivity varies between 6-l 6 mv/L 
Zero offset is within +3 mv/V. Output 
proportional to supply voltage. 

Excitation - K8 81 K2 
For proper operation a voltage withir 

the range of 5 to 10 VDC must be 
applied between the transducer’s 

supply terminals 

Printed in U.S.A. 



Kl Transducers -Electrical Connections 

Cable Type F2 
Red = +Power 
White - Common 
Green I outpa 

0 0 

@ 

Cable Type Cl 
Red = + Power 
White = 

0 0 Gman I zson 

- Hirshmann Type 
PIN-I i ~Pnwar . -. -. 
PIN-2 = Common 
PlNd = Output 

Bendix 4-Pin, 6 Pin 
;%I; = *Power 

Pin D z 
Output 
Common 

Connector Jl 
Pin A = +Power 
;g = Common 

i *output 

Cable Type F2 
Red = +Power 

- White z -Power 

E2 
- +outpur 
= -output 

Cable Type Cl 
+P0wer 

Rte 2 -Power 
;;c$ = +output 

= -output 

Hirshmann Type 
PIN-1 = +Power 
PIN-2 = -Power 
y4-j = -Output 

= l output 

Bendix 4 Pin, 6 Pin 

Red E +Power 
Blaok P -Power 

Hirshmann Type 

Bendix 4 Pin, 6 Pin 
Pin A I +Power 
Pin0 = -Power 

Connector Jl 
Pin A = +Power 
PinC = -Power 

(2 Transducers -Electrical.Connections 

Cable Type F2 
Red = +her 
White P -Power 

iz2 = -output 
= +outpti 

Cable Type Cl 
I + power 

%ie = - Power 

z2 
5 + output 
= -output 

Bendix 4-Pin 
Pin A = +Power 
Pin B t +output 
p;g = ;$o$ey 

‘Signal a2 power commma (neg.) 
must be electrtcally isolated from 
each other. 

Bendix 6-pin 
PiiA I +Power 
Pin D = -Power 
Pin B = +outpul 
PinC = -Output 
g;: ii Shunt Cal. 

= Shunt Cal. 

Bendix 6-pin (-terpm) 
Pin A = +Power 
Pin D z -Power 
Pin B = +output 
;I;: = = Sk!Tal 
Pin F = Shunt Cal: 

K8 Transducers -Electrical Connectio 

Cable Type F2 
*Power 

Re Z -Powar 

Ezii 
= +outpul 
= -0utpul 

4 Inch Leads 

RELY 
= +Potwr 
= -Power 

tlz : z$gr 

Special ‘Wiring - See “X” Variation 
On Unit Label 

x Variation Wire Hookup Pill 

x228 + output A 
x27 

; Ez E 
- Power 
Shunt Cal. E& 

“aacc+lmawon(y 

XTQ 

XT0 

= +Pmver 
Ek Common 
White : outpul 

Red D +Powet 
Black = 
Green = 

WARNING: READ BEFORE INSTALLATION 
Fluid hammer and surges can destroy any pressure transducer and must 

always be avoided. A pressure snubber should be installed to eliminate the 
damaging hammer effects. Fluid hammer occurs when a liquid flow is sud- 
denly stopped, as with quick closing solenoid valves.. Surges occur when flow 
is suddenly begun, as when a pump is turned on at full power or a valve is 
quickly opened. 

Liquid surges are particularly damaging to pressure transducers if the pipe 
is originally empty. To avoid damaging surges, fluid lines should remain full (if 
possible), pumps should be brought up to power slowly, and valves opened 
slowly. To avoid damage from both fluid hammer and surges, a surge 
chamber should be installed. 

Symptoms of fluid hammer and surge’s damaging effects: 

a) Pressure transducer exhibits an output at zero pressure 
(large zero offset). If zero offset is less than 10% FS, user 
can usually re-zero transducer, install proper snubber and 
continue monitoring pressures. 

b) Pressure tr&-rsducer output remains constant regardless 
of pressure. 

c) In severe cases, there wilt be no output. 

Recalibration Instructions: 
1. Apply 0% Full Scale Pressure. 
2. Set the output using the Zero adjustment potentiometer. 
3. Apply 100% Full Scale Pressure. 
4. Set the output using the Span adjustment potentiometer. 
5. Repeat steps 1 thru 4 as necessary. 

4-Wire Voltage 3-Wire Voltage 4-20 mA 

TRANSDUCER OPERATIONS 
Form No. 250-2924 l/93-3 Rev 

36 WELLINGTON ROAD 
MILFORD. CT 06460-1641 
(203) 783.6600 VOICE 
(203) 783.6659 FAX 
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Meter Capacities 
,' 

*. 

Model Sk@ Normal Flow Maximum Flow* 

JSJ062 518” x l/2” 10 GPM 20 GPM 

JSJ0621 543” x 314” 10 GPM 20 GPM 

--Ir JSJ075 314” x 314” 15 GPM 30 GPM 

JSJlOO 1” x 1” 25 GPM 50 GPM 

JSJ150 1 -l/2” 50GPM 100 GPM 

JSJ200 2” 80. GPM 160 GPM 

* Running a meter confinuous/y at the maximum 

* rated capacity will greatly reduce the Me of the meter. 

NOTE: 518” - 1” meter ends have straight threads, not tapered. You must 
use the couplings provided to install these meters. 

“$ 

Carlon Five-Year Warranty 
Carfon will, at no charge, repair or replace any model STD or JSJ meter, 

when returned, if found to be defective in materials or workmanship 
under normal potable water use within five years of purchase. This 
warranty does not apply to defects attributable to misuse or acts or 

omissions of others. This warranty is in lieu of all other express or 
implied warranties, including the implied warranties of merchant- 
ability and fitness for a particular purpose. Canon shall in no event 

be liable for consequential damages resulting from meter failure. 

For problems and questions on 
Carlon Metering Products, 

call l-800-253-3098 or (616) 842-0420 in Michigan. 

L 
.i :: 

H 

Installation and 
Operating Instructions 

Model JSJ 
Electric Contacting ‘Meters, 

%” thru 2” Sizes 

Carlon Meter Co., Inc. 
1710 .Eaton Drive 

Grand Haven, MI 49417 

Phone: (616) 842-0420 
FAX (616) 842-1265 



Installation Instructlons: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

6. 

9. 

10. 

Flush the line thoroughly after plumbing changes to eliminate the/{ 
possibility of foreign materials reaching the meter. 

Do not exceed an operating pressure of 150 PSI. 

Install meter horizontally with the register facing up and the inlet 
port facing the supply water line. 

It is recommended that if there is any possibility that the water 
supply contains foreign materials, a strainer be installed between 
the supply and the meter. 

Connect the terminals on the pulse head to the meter input on the 
controlling device. The switch is rated for a maximum of 10 amps 
at 250V AC. The switch is a normally open type micro-switch. 

Connect your controlling device to the water treatment equipment 
(pumps, valves, etc.) Notice G&C. setting’ to determine frequency 
of operation. 

The meter is designed to handle a sustained flow of ‘/2 of the rated 
maximum flow. It is not recommended that the meter be run for 
long periods of time at the maximum rating as excess wear will 
result and the life of the meter will be greatly reduced. 

To reduce potential harmful effects to equipment from water 
hammers caused by quick closing valves, it is suggested that one 

, of the following actions be taken: 

A. Install a “slow closing” valve - available from most valve ’ 
manufacturers. 

6. Insure that the valve is installed between the supply water line 
and the meter. 

C. Install an expansion device between the meter and the valve 
that will absorb the shock of a water hammer. 

Protect the meter from freezing and from heat in excess of 105O F. 

This meter is not designed for outdoor installation. 

Parts ust 
JSJ 

Electric Contacting Meters 5/B” thru 2: 

Pan 
No. Name of Part 

Parl 
No. Name of Part 

A308JSJ 
5 
13 
14 
15 
18 
19 

20 

Puba Head Complete 21 Magnet Drive Awembly Complete 
Upper Seal Gasket 27 Measuring Chamber Bottom 
upper Main Case 28 Pbton 
Lower Main Case 29 Controt Rotter 
Main Case Gasket 30 Otvisbn Ptata 
Main Case Sot 31 Screen 
Mecuurtng Chamber Top 32 Screen Straw 
Compbta Au’y 33 Meaaurtng Chamber Complete kr’y 
Meaaurtng Chamber Top 34 Head Bott 
OnC 35 Chamber Seal Gasket 

, 



McMASTER-CARR 
supply company 

ATLANTA, GEORGIA 30336 USA 
.-TEL.(404)349-9700 FAX(404)349-9515 

,,.i?‘,iMAIL: atl.salesQmcmaster.com 

~BILLTO: 1 
BECHTEL ENVIRONMENTAL INC BECHTEL ENVIRONMENTAL INC 
151 IAFAYElTE DR 151 LAFAYEITE DR 
OAK RIDGE, TN 37831-0350 OAK RIDGE, TN 37831-0350 

TEM 

1 

MR KENT PARISH 

‘YOUR PURCHA$E ORDER NUMBER: 22567145 

KENT PARISH (423) 220-2748 
DATESHIPPED:3/2/g6 VIA: up6 

TIME SHIPPED: 3:46 P.M. 
‘IO. OF PACKAGES 1 SHIP WT(LBS) 5 

p JR ACCOUNT NUMBER: 1245662-00 
,,VIASTER-CARR REFERENCE : 6538282-01 

TERMS:CREDIT CARD 

FOB:ORIGIN 

PAGE 1 OF 1 

MC MASTER-CARR PART NUMBER AND DESCRIPTION 

3215K73 LOAD-CENTER SURGE SUPPRESSOR 
5 KA SURGE CAP, 120/206V, 495 CLAMPING VOLTAGE 

I-HANK YOU FOR PLACING YOUR ORDER WITH MCMASTER-CARR. 
:HIS ORDER WAS CHARGED TO YOUR CREDIT CARD: KENT PARISH 

I 
ORDER 

1 
EA 

BALANCE IS 

t 

IHIPPED IUNIT PRICE 

11 231.54 
E4 

SUBTOTAL: 
SHIPPING CHARGES: 

CREDIT CAR0 PAYMENT: 

TOTAL: 

L 

‘ENSION 

231.5, 

3.21 

234.7, 

f.01 

FEDERAL I.D. # 36-1458720 1546A -I 

4 

0 

4 

0 

1 



‘-‘. fti. j -;;: LJKL'J~I mrAKER.S 16G 
- 
General-Duty Fus ;ible Safety Switches b.&e.; 

Plug-in Load-Center Circuit Ereakers 

hPS NO. NET 3CH 
SINGLE POLE-1201240 VAC 
15 .69:25K71. S6.50 

692’5K72* 
$ ,,_.. .,.... _.. ..:.‘:: : 692%K73 6.50 

6.50 

00UaLE POLE-120,240 ‘/AC 
15 . ,. 
20 .,., ._ ,: .,.,., 
JO 

:-‘X 

40 
69225K76 15.25 

$0 
.: 59225K77 t5.25 

g : 
.69225K78 15.X 
39:?5K:9 t5.25 
69225KBl 30.50 

YGLE POLE W/GROUND FAULT-120 ‘/AC 
.59225KS? 

fy,fLE POLf TANDEM--:20..240 VAC 
S52.50 

Slngls 
Pole 
Wlh 
Trip 

Llgn: 

^ 

:i Plmug-Base Fuse Breakers and Fuses Q 
” 

Main Lug and Main breaker 
Load Centers 

At7705 SpaCeS Ht. x WC. x 02 No. NET EACn 
MAIN LUG 

Load-Center and Nlain-Panel 
Surge Suppressors 



HAYWA-kD INDUSTRIAL PRODUCTS 
INSTALLATION OPERATION & MAINTENANCE 

OF SIMPLEX BASKET STRAINER 

iOCKET CONNECTION INSTALLATION: . . 

THE COKEB OF TUE BASKETSTR4INER MUST BE REMOVED TO ALLOW THE CEMENTFUMES TO KENX 
Socket end co~ections are manufactured to ASTM D246787A. Solvent cementing of socket end connections to pipe should be performed per 
ASTM specifications D2855-87. Cut pipe square. Chamfer and &burr pipe. Surfaces must be cleaned and free of dirt, moisture, oil and other 
foreign material. Apply primer to inside socket surface of the Simplex strainer. Use a scrubbing motion. F$peat applications may be 
necessary to sotlen the surf&e of the socket. Next, liberally apply primer to the male end of the pipe to the length of the socket depth. Again 
apply to the socket, without &lay apply cement to the pipe while the surface is still wet with primer. Next apply cement lightly, but uniformly 
to the inside of the socket. Apply a second coat of cement to the pipe, and assemble the pipe &he end socket of the Simplex, rotating the 
pipe l/4 turn in one direction aa it is slipped to fkli dkpth into the socket. The connection should be held in position for approx. 30 seconds to 
allow the connection to “set”. After assembly wipe off excess cement. Full set time is a minimum of 30 minutes at 60 to 100 F. Full cure 
time should be based on the chart below. 

JOINT CURE SCHEDULE: 

The cure schedules are suggested as guides. They are based on laboratory test data, and should not be taken to be the recommendations of all 
cement man&cturers. Individual manufacturer’s recommendations for their particular cement should be followed. 

Tanperaaue Test Pmsurcs for Pipe Test Pmsurcsfor Pipe Test Pressures fat Pipe Test Prcssum for Pipe 
Rangc=g sizes l/2 to I-114 In. Sizes 1-W to 3 In. Sizes 4 to 5 In Sizes 6 to 8 In. 
Cure Period(B) Up to Above 180 to upto Above 18Oto UPto Above 180 to up to Ahove 180 to 

OF(%) 180 PSI 370 PSI (1240 180 PSI 315 PSI 1240) 180 PSI. 315 PSI(1240 180 PSI 315 PSI (1240 
(124OlcPa) to255OkPa) (124OkF’a) to217OkPa) (1240kPa) to2170kPa) (124Ok.Pa) to2170kPa) 

6OtolOO(15to40) 1 h 6h 2h 12h 6h 18h 8h 24h 
4Oto60 ( Stol5) 2h 12h 4h 24h 12 h 36h 16h 48 h 
201040 ( -7to 5) 6h 36h 12h 72h 36hA 4daysA 3QysA 9daysA 
lOto20) (-15ta 7) 8h 48h 16h 96h 72 hA 8daysA 4daysA 12daysA 
C&Iertbfm 10 (-15) E~carrshouldbeucercisedonalljointpmadewhaepipe,frninkForcancntisbelow lOoF. 

r”“*: 
A: It is important to note that at temperatures colder than 20°F on sizes that exceed 3 in., test resulta indicate that many Gariables exist in the 
actual cure mite of the joint The data expressed in these categories represent only estimated averages. In some cases, cure will be achi,eved in 
less time, but isolated test results indicate that even longer periods of cure may be required. 
B: These cure schedules are based on laboratory test data obtained on Net Fit Joints (NET FlT=in a dry tit the pipe bottoms snugly in the 
fitting socket ujithout meeting interference). 

+ THREADED CONNECTION INSTAI&MON: 1’ PlPf SIZE 

‘&eaded and connections are manufactured to ASTM specifications D2464-88. F437-88 and ANSI B2.1. Wrap threads of pipe with Teflon 
tape of 3 to 3-l/2 mil thickness. The tape should be wrapped in a clockwise direction starting at the fust or second Ml thread. Overlap each 
wrap by, l/2 the width of the tape. The wrap should be applied with aufflcient tension to allow the threads of a single wrapped area to show 
through wi&out cutting the tape.. llie wrap should continue for the full effective length of $e thread. pipe sizes 2” and greater will not benefit 
with more than a second wrap, due to the greater thread depth. To protide a leak proof joint, the pipe should be threaded into the end 
connection “hand tight”. Using a strap wrench &. wever use a stillson type wrench) tighten the joint an additional l/2 to l-l/2 tums past 
hand tight Tightening beyond this point may induce excessive stress that could cause failure. 

F’LANGED CONNECTION INSTALLATION: 

Flange bolts should be tight enough to slightly compress the gasket and make a good, seal, without distorting or putting excessive stress on the 
flanges. Suitable washers should be used between the bolt head and flange and the nut and flange. Bolts should be tightened in alternating 
SeqUeIlCe. 

RECOMMENDED FLANGE BOLT TORQUE 

FLANGE BOLT TORQUE FLANGE BOLT TORQUE 
SIZE DIA FT. LBS. SIZE DlA FT. LBS. 

1n 1n 10-15 2 518 15.25 
314 lJ2 lo-15 2-m 5t8 20-25 
1 In lo-15 3 518 20-25 
1-114 In 10-15 4 518 20-25 
i-in v2 lo-15 6 314 3040 

8 3J4 30-40 
NOTE: USE WELL LUBRICATED METAL BOLTS AND NUTS. USE SOFT RUBBER GASI$ETS. 



METAL PIPING INSTALLATION: - 

Due to difkent themaI expansion rates between metal and plastic, transmittal of pipe vibration, and pipe loading forces, direct installation of 
plastic Simplex strainers into metal piping systems can potentially damage the Simplex strainer. 

IT IS RECOMMENDED THAT AT LEAST 10 PIPE DIAMETERS IN LENGTH OF PLASTIC PIPING BE INSTALLED UPSTREAM AND 
DOWNSTREAM OF THE SIMPLEX STRAINER. 

OPERATION and BASKET CLEANING!: 

CAUTION: The Simplex basket strainer must be depressurized before proceeding further. 
The cover ,must be installedper Step 5 below on ‘the strainer before the vstem is pressurized. 

The maximm recommended fluid velocity is 8 feet per second. This velocity minim&es the effects of valve closure and pump start up or shut 
down. 

Pressure gauges may be installed on, the inlet and the outlet piping to indicate by pressure loss, in excess of 5 psi, when the basket should be 
cleaned. 

1. Valves should be installed just upstream and downstream of the Simplex Basket strainer. These valves must be closed and/or the system 
depressmized before proceeding, 

2. The dram plug, from the strainer, should carefully be removed to depressurize and partially drain the strainer. 

3. The strainer cover is removed by turning in a counter-cIoctise direction. No tools are required. Do not use wrenches or hummers. 

4. When the process fluid has been completely dmined, remove the basket. Clean the basket by using a brush or soaking in an appropriate 
chmning solution. DO NOT USE SOLVENTS ON PLASTLC BASKETS Baskets should be cleaned as soon as possible after removal 
fioq the strainer, otherwise the contents may harden and become more difIicult to remove. Avoid striking baskets to Ioosen their contents 
as this mqv damage the barker. To clean the basket strainer body wash the inside of the body with an appropriate cleaning solution. (NOT 
ASOLVENT) 

5. Place a clean basket into the basket strainer body. The basket flange should rest squarely on the basket seat inside the body. 
.Before replacing the cover, make sure that the “0”-ring for the cover is undamaged, clean, and lubricated. It is good practice to clean the 
body threads with a aoft brush to remove all foreign material. TIGHTEN THE COVER USWG LIGH? HAND PRESSURE ONLY. 
The cover holds the basket in place ensuring no materialpasses the basket. The cover does not have to be forced against the top surface of 
the body when tightening, as the seal is performed with a piston sealing action. A slight gap (approximately the thickness of a dime or a 
matchbook) between the cover and the top of the body will achieve a positive seal. 

6. Reinstall the drain plug. 

7. Slowly open the upstream valve to pressurize the itrainer. 
strainer. 

& Slowly open the downstream valve. 
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It is good practice to provide a vent fitting so the air can be vented from the 
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MARK : EF-2 

SE1 Sidewall Direct Drive 
-Exhaust Fan 

NOTES : All dimensions ehown are in units of inches. 
’ * Vatire with Motor Sabdm 

DIMENSIONS 
Damper Wall Openings - Sq. Linl App-U! 
Size (In) Fan Only 1 Houslng/Colhtr Whght Lb) 

I 
14x 14 1 14.5 f 19.25 1 20 Ezi -- -m 

Standard Construction Features 
l Fan pnnels of galvanized ‘steel 0 Aluminum fan hladas l H- 
gauge welded wire motor BUPPORS and fan guard with &c plated 
cnatlng 9 Motor mounted to SUPPO~ guard with neoprene isolators 
4 Corrosion resistant fastsnars .,Motor side guard. 

Options & Accessories Selected . 
’ 4 Gravity I]an$ar WD-320 14X14 

9 Kit - Wall Collar WMC 

PERFORMANCE 

QW. Model 
volume SP Power Motor Information 
WM) (In WCI FRpM BHp) HP 1 v/CIp 1 Enclosure RPM 

1 X1.12-432-06 1129 0.200 ‘1550 0.17 118 115/6#/1 ’ Totally Enclossd 1550 

SOUND Am DENSin 
Inlet Sound Power by Octavu Band 

63 125 250 so0 1000l2000l4000~8ooo 
LwA dBA Sonus 

66 63 64 61 61 1 60 54 47 66 54 7.0 
\ 

ppig 

LwA - A weightad sound power level, based on ANSI S1.4. 
per octave band at 5 feet. 

dBA * A weighted sound pressure level, based on 11 S dB attanuation 
6ones cakuiated u&g AMCA 301 at 6 feet. 

1.4 

.16 

va.* vofum%looow 
Dr.rrq m. 9Fl.t.s~ 

-- 

J 
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ARFLOW 

WMC Wall Mount Collar Kit 
for Exhaust Fans 

Standard Construction Features 
l l-l- gauge stesl constniction l PermaKecIor finish ‘* Prepunchsd 

mounting holes. l ** Collar, fan. damper, guard, and wcratharhood all 
ship loose for field ~sB~MY.*‘. 

NOTES : All dimensions shown are in unin of inches. 



Symbol: LVR 

Y&es: Ah dimensions shown am in unils of Inches. 
Height 8 Wtith furnished appmxjnxite!y 0.25 in. under s&t. 

:ONSTRUCTlON FEATURES 

-, ne Type: ChanlWl Sting: Nombl 
le Thickness (in.): 0.125 Fail Poskbn: ckaed 

%q. Blade Thick. (In.): 0.081 AxteMzbsciat 
Screen: Bird sueen Axk Bearings: s 

AduatOf Type: Manual lrrtemal B&de /Jamb Seats: YeS 

>ptions & Accessotles 

EAD-401 
Drainable Adjustable Blade 
Application & Design 
Draina& Adjt&aMe BLa6e txwer Uodei EAD-401 is an adjustahb bwer 
designed to pmter3 air intake and exhaust openings in building cxtcrior walk 
ffiatrequmstigMairshut~. Desiignincafpwaksdrainguttersintnekad 
mm&r and horizontal blades to channel water to uls buver side frames or 
jambs where waler is furltw cnannekd thrwgh vertical duwnspoufs and out at 
the buver sill. The EAD401 is a~? ertrwlety eRi&nt louver &fth AMCA 
LJCENSED FFWFORMWCE DATA enabilng designers to seled and appty 
with colmence. 

~AbmN?f~ CONSTRUCTtON FEATURES 
- Ffams: Hew gauge M)63Ts exb’uded aluminum, 4.0 In. tqep. 
- B&&s: Drainahje rie~~~~~5Twded aluminum postironed at 45’ 
angks*- 
- Brd Saeen: 0.75 In. x O.&l in. f&&d expanded aluminum in removat9e 
flane. Momkd on insbe (rear). 

I 
free 

lD# Qty W (In.) H (In.) 0riwAa-r. $gg 
%. .g 

Qz 
%z z$ mi& 

l-1 2 l&o00 l&KU ll-lFfL4) 11 0.53 1 1 2 



in. 
WC 

Symbol: LVR 

EAD-404 Louver Performance Data 

Greenheck c&&s that the EAD401 louvers shown herein are licensed to bear the AMCA 
Seal. The ratings shown are based on tests and, pfocedures perfomred in accordance with 
AMCA Publication 511 and comply with the re@Memeftts of the AMCA Certfied Ratings 
Program. The AMCA Certified Ratings Seal applies to air performance and water penettation 
ratings. 

Airflow Resistance (mati Air - 0.075 1w~3) 

Model !%D401 resistance to airflow varies 
depending on louver application (air intake or air 
exhaust). Free area vebciiies (shown) are higher 
than tile average velocity through the overall louver 
size. 

FREE AREA VELOCrrY ( Fpm ) 

Water Penetration (slandafd Air - 0.075 lm3) 

f-y+:--. i ’ ..- . . ciy..-. C. 

- -” I : , . . . .- . 

yc:’ 9:. ’ 5:: ‘ii. L..,. ..-. ..- ..-- .--- ..-. .._. ..c. 

FREEAREA VEIDCXY ( Fpm ) 

The AMCA Water Penetration Test provides a mettyd 
for corn 

fit&t 
ring various huver models and designs as to 

their e . cy in resisting and penetration of rainfall 
under specific labaratcry test conditions. The 
beginning point of water penetration is defined as that 
veiocity where the water penetration curve projects 
through 0.01 oz. of water (penetration) per sq. foot of 
lower free area. The 

“84 penebatbn for model EA 
inning point of water 

01 is 920 FPM free area 
velocity. These perfcxrnance ratings do not guarantee 
a louver to be weaU@rproof or stormproof and should 
be used in combination with other factors including 
gccd engineering judgement in selecting louvers. 

-vwG4Ps090 
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REAO AND SAVE THESE iNSTRUCl7ONS part R 455103 

GREENHECK ’ Sidewall Propeller Fans 
iw.sar410 scHYFlEln. w~~su?wto F?t 7f51smlt71 Belt -Drive and Direct Drive 

Installation, Operating and Maintenance Manual 
Upon receiving the unit, check for any damage and report it immediately to the shipper. Also assum all accessow 
items are accounted for. 

Move fan to the desired location and detem&e the method by which the fan is to be mounted as shown below in 
figures 1,2 and 3. Optional wall mount housings (Fig. 1) a$ wall mount coilacs (Fig. 2) provide a convenient means of 
mounting sidewall fans while maintaining the proper distance between propeller and damper. 

Attach the fan by inserting a &able fastener through each of the pre-punched mounting holes in the fan panel. Care 
should be taken not to bend or distort the fen panel of drive components during installation. 

The motor voltage and ampemge rating must be checked for compatibility with the elecvical supply, Supply wiring to 
the fan must be properly fused and conform to local and national electrical codes. 

TYPICAL ‘INSTALLATIONS 
Wail opening size and propefler--damper distance are 
two imporlant dimensions for fan installation. Fans 
mounted to the wall require a different opening (W.O.) 
size than those mounted in Collars or wall housings. 
Propeller-to-damper dis&nce (MI is important to reduce 
turbulence and damper flutter which may lead to 

Rgs. UT and I2 , show the wall opening (W-0.) required for 
installations witi either a wall housing or colfar. 

fig. #3 shows the reaxwnended wall opening (W.O.) 
and the minimum distance (M) suggested between the fan 
and damper for direct to wal! installations. 

premature damper failure. 

Wall Opening Requirements 

Fig. 1 
’ I 

Wall Housing ’ 
Installation 

PRESTARTING CHECKS 
Check all fasteners and set screws for tightness. This is especialty important for 
bearing set screws. 

. The propeller should rotate freely and not rub on the fan panel venturi. Rotation 
direction of the propelIw should be checked by mcwnentariiy turning the unit on. 
Rotation should be in the me direction as the rotation dx;al affixed to the unit 
or as shown in Fig. 4. For 3-phase instaifations, fan ~~8tion can be reversed by 
simply interchanging any two of the three elechical leads. For single phase 
installations follow the wiring diagram located on the motrx. 

FOR BELT DRWE FANS 
\ The adjustable motor pulley is preset at the factory for the specified fan RPM. Fan 

speed can be increased by dosing or decreased by opening the adjustable pulley. 
Two or three groove variable pitch pulleys met be adjusted an equal number of turns 
open. Any increase in fan speed presents a substantial increase in horsepower 
required fmm the motor, Luways check motor load amperage and camp= to name 
plate rating when chanqing fan speed. 



klb/lb&b li!:la UNlltU HIK rKUlJULI3 - KNUXUlLLt f 4C.J CZW cif40 NJ. (04 rwua wti3 

ROUTINE MAINTENANCE 

WARNING 
DISCONNECT AND SECURE TD ntE “off” PDSl7’IDN ALL ELECTRICAL POWER TO THE FAN 

PRIOR TO INSPECTION OR SERVICINQ. FAILURE TO COMPLY WlTw THIS SAFE’W PRECAUllDN 
COULD RESULT IN SERIOUS INJURY OR DEATH. 

Once the fan has been out into operation, a periodic maintenance program should be set up to preserve the reliability 
and performance of the fan. Items to be included in this program are: - 

l BELTS 
. BEARINGS 
. FASTENERS 
l SET SCREWS 

l LUBRICATION 

l REMOVAL OF DUST/DIRT 

BELTS 
Premature belt failures are frequently caused by improper belt tension 
(either too $ight or too loose) or misaligned puleys. The proper tension for 
operating a V-belt is the lowest tension at which the belts will not slip at 
peak load conditions. For initial tensioning, the proper belt deflection half 
way between pulley centers is l/64’ for each inch of belt span. For 
example, if the belt span is 64 inches, the belt defIection should be ane 
inch using moderate thumb pressure at midpoint of the drive (Fig. 5). 

Check belt tension two times during the first 24 hours of operation and 
periodicallg thereafter, To adjust belt tension. simply loosen four fasteners 
(two tin eachside of the motor pIa&) and slide the motor plate away from 
the fan shaft until proper belt tension is attained. On some fans, fasteners 

m attaching the motor to the motor plate must be loosened in order to 
i adju$t the belt 

It is very iinportant that the drive pulleys remain in proper alignment after 
adjustments are made. Misalignment of pulleys will re$uIt in premature 
belt wear noise, vibration and power loss. See Fig. 6. 

BEARINGS (For belt drive fans only) 

1 c-0 
I 

Beatings an? the most critical moving part of tile fan and should be inspected at periodic intervals. bcking collars 
and set screws, in addition td fasteners attaching the bearings to the bearing plate, must be checked for tightness. In a 
clean environment and temperatures above 32’F./betow 200’ F.. fan shaft bearings with grease fittings 
should be lubricated semi-annually using a high quality lithium based grease. If unusual environmental conditions exist 
temperatues below 32’F./above 2OO”F., moisture or contaminants, tire frrequent lubrication is required. 

Wth the unit running, add grease very slowly with a manual grease gun until a slight bead of grease kns at 
the seal. Be careful not to unseat the sea! by over lubricating-or using excessive pressure. Bearings without grease fittings are 
lubricated for life. 

FASTENERS AND SET SCRBWS 
Any fan vibration has a tendency to loosen mechanical fasteners. A periodic inspection should include checking all 
fasten&s and set screws for tightness. Particular attention should be paid to set screws attaching the propeller to the 
shaft and the shaft to the bearings. laose bearing set screws will lead @I premature failure of the fan shaft. ’ 

LUBRlCATlON 
Refer to the paragraph on bearings far bearing lubrication. Many fractional horsepower moiors installed on the smaller fans are 
lubricated for life and require no further at@ntion. Motors equipped with ail holes should be oiled in accodance with the 
manufacturer’s instructions printed on the motor. Use a high grade SAE 20 machine oil and use caution not to over lubricate. 
Motors supplied with grease fittings should be greased according to directims printed on the motor. 

.’ 

REMOVAL OF DUST AND DtRT 
Dirt C~OCJS cooling openings on the motor housing, tantvninetes bearing lubricant and cmlkcB on propeller blades 

*._ 

cawing severe imbalance if left unchecked. The extetior surface of the motor. fan panel and entire propeller shoufd be 
thoroughly cleaned periodically. Use cation and do not allow w&r or solvents to enter the motor or bearings. Under no 
C~RX~~C~S should mOtt38 or bearings be SWayed with Steam or WaiEr. . . 

e4 
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TROUBLESHOOTING ,, .‘ .:.; -* ,.,,. i, “: d,” :.‘... ,. I ‘, 
PROBLEM 

Reduced airflow 

CAUSE 

System resistance is too high. 

Fan too close to damper. 

Unit running backw&s. . 

Fan speed too low. 

Excessive ditt on amaeller. 

CORRECTIVE ACTlON 

Check b%kdraft dampers fpr pmper operation. 
Remove obsuuctions in ductwork. Clean dirty 
filfen. Check for adequate supply air for 
exhaust fans or exhaust air for supply fans. 

Increase distance beQveen fan and damper. 

See’pre-starting checks. 

Increase fan speed. 
I 

Clean aroaeiler. 

Bearings 

V-W t drive 

lighten bearing collars and set screws 
Lubricate bearings. Replace defective bearings. 

Tighten pulleys on motor and fan shaft. Adjust 
belt tension. Align pufleys. Replace worn belts 

Excessive Noise I 
or puflgys. See ‘Routine Maintenance”. 

1 
Excessive vibration Clean dirt build-up born pmpelier. Check ail set 

screws and fasteners for tightness. Check for 
i worn bearing. Correct propeller imbatence. 

Check for loose dampers. guards or ductwork. 

Oefective Motor Replace motor. 

Motor lOad amperage mvst be checks ad ~mpiaed to nameplate rating to avoid S~CIOUS daags to motor when sp,eed is increased. 

I 3elt Drive Fans Parts List 
For SE-1UH and SBC-2UH Fans 

For SB-3UH and SBC-3UH Fans 

1. Fan Panel 
2. Propeller 
3. Dnve frame Channel (2) 
4. Motor/Bearing Rate 
5. Motor 
6. Motor Pulley 
7. Shaft Pulley 
8.FaJlshaft 
9. &?alings (2) 

10. Beti 

1. Fan Panel 
2. Pmrxiler 
3. Drive Frame Chamwl(2) 
4. Motor Plate 
5. Motor 
6. Motor Pulley 
7. Shaft Pulley 
8. Pan Shaft 
9. &atiinQS (2) 

10. BeIt 
1 I. Bearing Plate 
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Direct Drive Fans Parts List 
For Sl Fans 

,c3 1 

For 52 and SC3 Fans 

1. Fan Panel 
2. Propeller 
3. Drive Frame/Motor Support 
4. Motor 
5. -Riser Blocks (4) - supply fan only . 
6. Shaft Extension- supply tin only 

I. Fan Panel 
2. Pmpellef 
3. Drive Frame Channels (2) 
4. Motor Plate 
5. Motor 

-““---_-_-_________I”-~“““~“““““-”””””------”---“““---------- ------____--________-----------~--------”--””- 

Repiacemetrt Parts 
““_“““““““_-_------_--“---------”------ --------*---______-“-------““----”--.””--”””--”““--““““-“--”----“--- 

Always provide the unit sedal number when requesting parts or information. 

MODEL SERIAL NO. 

GREt%HECK PRODUCTION ORDER NO. 

SALES OrnCE 

SELECT ONE 

0 BIXT DRIVE 0 DIRECT DRIVE 
* 

Part Description Quantity 

,ClTY 

Remarks 

I 

I 
I 
I 

.- 

i 
I -’ - ’ 

IOM SwPl-95 



r-soo-928~8471 
Metering Sales and Service . 
7% ri@rmetiHm &sn9ne l GUA+?AMEED 

1330 Pioneer Road v----------- 

Huntingdon Valley, PA 19006 
l-215-67%51~7 
l-215675-4960 FAX 

The quotation numw must appear on II r%XaCl QUOTATlONNlJMBER:98-O22702 
conespondence, lnqulris and purchase orders 

TX\ 
j Wayne Underhill 
! Eecmel &Iv. 
I -redNobles 

Ph+e: 423-220-2245 

snrp To: 
Same 

Fax: 423-‘22U2l U8 -2123 

1 

QUOTtD 6-f SHIP VW F.O.B. POfNT TERMS _-. 

JcJi1rt c. Rurgw UPS - Grd MS&S . Net30 

__._ I. . -_- 

: QTY 

1 1 

UNIT I DESCRIPTION I CM+OG __ 

each GE WH’1p-s kV meter, 313 4W TOBV, CL200 FMISS. 

each Mater board,7 iav with lever. Mfg. AnchorjJ%B] 

INlT PRICE TOTAL 

$445.93 s 445.33 

5126.83 $l26.a3 

SUBTOTAL $572.78 

t 
Shpping and handling Preqald and added MS&S. 

SHIPPING & HANDLING l 

’ .E: k\l meter is in stock 
F i 

OTHER 

SALES TAX 
..- 

on tiny Purohase 
TOTAL $572.76 
.- 

1. $uer ariAv m a&%&nco u&h tho F&DO( temrc, dairy m&ad, and 
slmieatlnn4 W4d abov4L 

1 

2. PTI S?q%mans : OK I Not ACCEmED 
John C. Burgess 



13 METERING SALES & SERVICE, INC. 
Distributors of Metering Equipment & Systems 

1930 Pioneer Road 
HUNTINGDON VALLEY, PENNSYLVANIA 19006 

. . ::: .- -.- : I (215) 675-5117 

dECHTEL ENVIRONMENTAL, INC 
151 LAFAYETTE DRIVE 
PO BOX 350 
OAK RIDGE, TN 37831-0350 

:OUNT NO. T 
JANTIN 

1 

1 

.- - - _.’ .I. 1771 

_ SALESPERSON DATE OF INVOICE 

MARCH 2, 1998 
SHIP TO 

DATE SHIPPER SHIPPED VIA 

03/02/98 ups 

ecu Pp. I ROB. POINT 

HIPPING 
DESCRIPTION 

TERMS YUUFLORDER NUMBER 

YC 
UNIT PRICE AMOUNT 

GENERAL ELECTRIC kV %4,TTHOUR METER, 30, 4b7, Cl-200 $445.93 $445.93 

IL 
, 

7 TERMINAL METE??. SOCKET P /i I D. 126.83 

11.58 

$584.43 

I- . -_...-. .-- _ - . _ __ _. _ .- _.- .-- _----. ._--- -. -. .- -.-. .- -_ .._ -- _- ,_.. . -. , .- . . . . ..--..--. ----. --.-. 

I A555A \ 
I 

DESCRIPTION 

AUTHORlZ4llON SUB 
I -El,L 

TOTAL 
REFERENCE NO. 

O\C-l8b 
SEAVER TAX 

ID-FOLIO I CHECK NO. / UC NO. SWE 1 REGJDEPT. CLERK ,,p 

._--- .--- - ..-- -- 3.L . _ _ ._ __ _ -.-- .---_-_--- .-- 



HAYWARD CbhJTROLS 
INSTRUCTION MANUAL 

for 
EVR-SERIES (Reversing) ELECTRIC ACTUATORS 

MODEL No. EVRZ 115VAC; ,4AV/pS 25%‘DNY 
This instruction manual contains important information regarding the 
installation and operation of the EVR-Series Electric Actuators. Please CYCLE = 4.5 
read’these instructions carefully and save them for future reference. 

DESCRIPTION 

Hayward Controls’s R/R-Series Electric Actuators are designed to provide reliable and efficient operation of l/4 
turn valves. The supported torque range for actuation is between 100 and 600 inch pounds. R/R-Series 
actuators are available in AC models with a 25% duty cycle and DC models with a 100% duty cycle. Note: If 
the actuator will be mounted on a butterfly valve, ensure that the actuator is equipped with a Motor Brake. This 
factory installed option is shown by a “K” in the model number on the actuator nameplate. 

, %RTS LIST 

1 - Limit Switch 
2- Cams 
3 - Override/ Cam Shaft 
4 - O-Ring 

Figure 1 Parts identification 

PAGE 1 
PM 1968 
4/l/95 
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INSTALLATION 
i 

.., i ,-_, .“. ,-, ,, ,,*s,. 1 _ 

A/ 

CAUTION: Dangerous voltages are present inside the actuator unless the power 
II supply to the actuator has been shut off or disconnected. Use extreme caution (” 

:’ :y% . ..$ 
whenever working on the actuator with the cover removed. 

_.. .: 

TemDerature Limit3 

Low ambient temperatures: The minimum recommended ambient temperature without the optional heater 
and thermostat is approximately 30°F (although it varies with the frequency 
of use). With the optional heater and thenostat installed, the recommended 
minimum ambient temperature is -40°F. 

High ambient temperatures: The maximum recommended ambient temperature,is 160°F. 

High media temperatures: For media temperatures up to 2OO”F, additional precautions are not typically 
required. For media temperatures between 200°F and 3OO”F, a shielding 
plate about one inch larger than the actuator in each dimension should be 
placed between the actuator and the mounting bracket. In addition, the 
actuator should be mounted at the 3 o’clock or 9 o’clock position relative to 
the pipe. For media temperatures above 3OO”F, a valve with an extended 
shaft mounting arrangement should be used. 

Mountina the Actuator 

First verify that the output torque of the actuator is appropriate for the torque requirements of the valve and that 
ie actuator duty cycle is appropriate for the intended application. 

f _,’ 

NOTE: A 25% duty cycle means that for every operating cycle that the actuator is ON (to open or 
close the valve), the actuator must be OFF for a time equal to three operating cycles. For 
example, if the operating cycle time is 5 seconds, for every operating cycle that the 
actuator is ON, it must be OFF for 15 seconds. Exceeding the actuator’s duty cycle 
may cause the thermal overload switch to temporarily shut off power to the motor. 

Actuator Drive Output Requirements: Hayward Controls’s EVR-Series actuators have a male drive output with 
0.375” flats. Two industry standard bolt hole circle configurations are provided (see 
Figure 2). 

Bracket requirements: It is mandatory that the actuator be firmly secured to a sturdy mounting bracket. A 
minimum of four bolts must be used to secure the actuator to the bracket. There can be 
no flexibility in the bracket, and backlash (“play”) in the coupling should be minimized. In 
addition, the actuator output shaft must be in line (centered) with the valve shaft. This 
avoids side-loading the shafts. 

MANUAL OVERRIDE 

To operate the actuator manually, remove the position indicator. Then push the override shaft down fully 
(approximately l/4”), and use a 5/16” wrench on the flats of the shaft to rotate the actuator. Pushing the 

P 
override shaft down disengages the gear train and directly rotates the output shaft. Note: It is also possible 

-‘- 
PAGE 2 
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WIRING 

Figure 2 Dimensions 

to turn the-override shaft without pushing it down. The gear train is then still engaged and the override shaft 
must work through the gear train to rotate the actuator. 

Note: Be sure to follow local wiring codes. 

The identification label on each actuator specifies the voltage and current requirements for the actuator. Figure 3 
hows the standard power and control wiring connections for AC and DC actuators. To operate the EVR actuator, 

, 
.tie user supplies power to the actuators motor through two limit switches. The limit switches control the 
actuator’s mechanical travel limits and are factory set at 90 degrees. 

To drive the actuator counterclockwise (Co, apply power to teninals 1 and 3. To drive the actuator 
clockwise (CWj, apply power to terminals 1 and 4. The actuator can be driven fully open (CCW) or closed 
(CW) by maintaining power to the motor until the actuator trips the internal limit switches. Power can also be 
disconnected at any point during the travel to position the actuator. 

, 

VDC 
DC voltage actuators require a reversing of the power polarity. To drive the actuator CW, apply power so that 
terminal 1 is negative and terminal 4 is positive. To drive the actuator CCW, apply power so that terminal 1 is 
positive and terminal 3 is negative. 

ADJUSTMENT OF THE LIMIT SWITCH 

The limit switch is actuated by the cam on the output shaft and sets the O“, 90”,, 180” and 270” positions where the 
actuator will stop at the end of each cycle. If adjustment of the open or closed position is required, proceed.as 
follows: 

A. Remove the Actuator Cover 
Remove the actuator cover by removing the screws securing the cover to the base. 

PAGE3 
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Figure 3A Wring Diagram VAC Figure 3B Wring Diagram VDC 

6. Adjust the Cam 
1. Operate the actuator and observe where it stops in the open and closed positions. Note whether the 

;c,, actuator is stopping short of the desired cpen. and closed positions or traveling beyond the desired open and 
closed position, 

2. Continue to cycle the actuator from closed to open positions until the cam stops at a position where 
you can reach the cam set screw with the hex wrench. 

3. Remove power from the actuator. 
4. Using the l/16 inch hex wrench, loosen the set screw in the cam. 
5. if the actuator is stopping short of the desired stopping positions, rotate the cam slightly toward the limit 

switch arm (Counterclockwise). Note: Cam adjustments affect both the open and closed stopping positions 
equally. 

6. If the actuator is traveling beyond the desired stop@ng positions, rotate the cam slightly away from the 
limit switch arm (Clockwise). Note: Cam adjustments affect both the open and closed stopping positions equally. 

7. Re-tighten the set screw in the cam (be careful not to over-tighten the screw). 
C. Replace the Actuator Cover 

NOTE: When reinstalling the cover, follow the normal practice of tightening the cover screws in a cross 
pattern to insure that the cover is pulled down flat without over-stressing a comer. 

i .J 

QDtions 
Additional Limit Switches: Ttio field-installable additional limit switches are available. 
Heater and Thermostat: A field-installable heater and thermostat is available for low temperature or 

high humidity applications. 
Timer Board: An optional timer board is available but must be factory installed in the 

actuator. 

Hayward Industrial Products Incorporated 

PAGE 4 
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I 
900 Fairmount Averke, Elizabeth, NJ 07207 
Phone: (908)35 l-5400, Fax: (908)35 l-7706 

A Hayward Industries Company 
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HAYWARD INDUSTiUAi PRODUCTS, INC. 
900 FAIRhI0UN-f AVENUE. P.O. BOX 18; ELIZABETH NEW JERSEY 07207, U.S.A. Phone: (988) 351-5400 

FAX : (908) 35 1-7706 

Most Common Electric Actuator Misusage 

Exceeding Rated Dutv Cvcle (Burned-out motor) 
AC powered motors have “Duty Cycle” limitations. Hayward Controls offers a standard duty cycle motor (25%) and an extended duty cycle 
motor (75%). The definition of duty cycle is the ainount of time a motor can run relative 10 the amount,of time it needs to be at rest. 

Causes of excessive dutv cycle: 
1) Actuators on buttcffly valves with no motor brakes Solution: Install motor brake. 
2) Standard duty motors in modulating applications. Solution: Use an extended duty motor. 
3) Unstable control systems (constant modulation). Solution: Use DC motor (100%). 
4) Multiple actuators wired’in parallel. Solution: Use independent relays or Valvcon mlay boards. 
5) High Tempetaturr Exposure. Solution: Shield actuator t?om heat. 

Ejcceedinn Rated Torque (Stripped motor nearbox) 
The gear trains in Hayward Controls actuators use rugged hardened steel spur gears. Under normal conditions, a gear failure is unlikely. 

Causes of stripped gears in motor -box: 
1) Manual override is not used comctly (“Push Down to Ovenide’), thereby not 

declutching from the motor gearbox. Solution: Ensure proper usage 
2) Overtorque due lo external influence or continuous stalling (gear fatigue). Verify actuator is sized 

correctly to the valve. Check Valve torque as it may have risen beyond published @ecitications and 
beyond actuator rating. 

Miswiring can simply cause an actuator not to run, or be as extensive as causing circuit bard damage. Each actuator is supplied from the factory 
with an L0.M. manual containing wiring information. as well as a built-in schematic on the “motherboard”. tn addition. miswiring can also be 
caused by working with the actuator’s internal connections (i.e. motor plugged into the board in the wrong spot. limit switches reversed, 
Potentiometer plugged into wrong spot). 

Out of Calibration/Out of “quadrant” 
The manual override has the capability to put rhe actuator m any position relative IO 360 degrees. If the actuator is turned such that it leaves the 

90 degree quadrant it was set up for, it will lose it’s capability of positioning (many times the valve will not allow more than 90 degrees of 
travel). Ln addition. ifthe actuator is removed from the valve, and installed 90 degreesoffset. this could cause “stalling” on butterfly valves or 
reverse logic on continuous rotation ball valves (tiat was open is now close and vice versaj. Hayward Controls actuators arc marked on the 
output drive for position orientation. Position feedback potentiometer damage could occur outside the 90 degree quadrant. 

Improver Environmental Protection (Moisture and Corrosion Damace) 
There are three oossible entries for moisture: 

I j &erride shaft - The override shaft incorporates an c-ring seal. 
2) Cover flange - All Hayward Controls actuators are provides a gasket or an O-ring and are NEMA4 rated. 
3) Conduit entries - The conduit holes come factory plugged (plastic plug). 

ff the actuator is installed correctly (override shaft has O-ring, flange gasket/o-ring is in place, ail cover bolts are tight, and conduit entries have 
been sealed), the actuator will be protected from splashing or hose directed water. For high humidity areas. we recommend installing the heater 
thermostat option(T). 

Voltage StGkes (Burned-out Board, Burned-out Capacitoi) 
Voltage spikes caused by lightening or power surges can damage the electronic board circuitry. install power conditioning and surge protection 
if required 

Oki Aae Komuonent Failure) 
Components will fail due to old age and high use (over 100.000 cyclesj. 

Quality 

Hayward performs multiple steps during manufacturing to ensure the product you have received is of the highest standards. Each actuator, 

in addition to manufacturing QC. is lesfed for rated torque capabiiity and smooth electrical operation. 

Baymnl Contmb wanants it’s electric achtn(on to be trre from defects in mate&l, design and w~rIanamhip under proper and normal 
use and service for which the pnnittcts am wcommended for a period commenciug on the date of purchase sod ending, with respect to 
atechanical compoamb of a pmdnct, hvu (2) yean after the date of purrha% 
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INSTALLATION, OPEk4TION AND MAINTENANCE 
HAYWARD ELECTRIC ACTUATORS 

ALL MODELS 

VITHTHE BAYIARDPRE-NOUNTEDAND’PACTORY TESTED.ELECTRICACTUATOR,YOUNTINGKIT AND VALVEhSSEYBLY,TRR 
FIRSTREQUIRENENT FOR PROPERINSTALLATIONIS TO: 

l.DISCONNECT POWER SUPPLY. !’ 

2.RJXOVE THE ACTUA’l”OR COVER. 

INSIDE THE COVER YOU WILL FIND ALL OF THE APPROPRIATE WIRING DIAGRAW INFORUARON TO ALLOW YOU TO PRCPERLY 
INSTALL EACH ACTUATOR. ON THOSE MODELS REQUIRING MORE THAN FOUR (4) COVER SCREWS, THE ADDITIONAL SCREWS 

ARE PACKAGED IN A POLYBAG INSIDE THE ACTUATOR. 

THE INSTALLATION WIRING DOCUMENTATION HAS BEEN PLACED INSIDE THE ACTUATOR IN THE FORM OF A LABEL AFFIXED 
TO THE INSIDE OF THE TOP COVER OR PRINTED ON A FOLDED INSTALLATION, OPERATION SHEET. 

SHOULD YOU HAVE PURCHASED AN ACTUATOR WITH MULTIPLE OPTIONS. WE MAY HAVE PLACED THE ADDITIONAL 
INSTALLAnON OPERARON DOCUUENTATTON INTO A HEAT SEALED POLYSAG PLACED WITHIN THE SHIPPING CARTON. LOOK 

CAREFULLY INSIDE THE CARTON TO BE SURE THAT YOU DO NOT ACCIDENTLY DISCARD THESE IMPORTANT DOClJMEN.TS. 

THE ELECTRICAL CONNECTIONS TO THE ACTUATOR UUST BE PROPERLY CONNECTED CONSISTANT WITH THE INSTALLATION 
SCHEMATIC(S) TO THE TERHINAL STRIP(S) AFFIXED WITHIN THE ACTUATOR, OR IN CASES WHERE MULTIPLE ADDITIONAL 
UWIT SWITCHES HAVE BEEN INSTALLED, TO THE WIRE LEADS WITH PROPERLY SIZED WIRE CONNECTORS AS REQUIRED BY 

CODE. 

ALL HAYWARD ELECTRIC ACTUATORS CARRY A TWO (2) YEAR WARRANTY FOR MATERIAL DEFECTS AND WORKMANSHIP. 

ACTUATOR COUPLING 

DO NOT USE COUPUNGS OTHER THAN THAT SUPPUED WITH THIS VALVE/ACTUATOR COMBINAT-ION FOR INTERFACE 
BETWEEN THE ACTUATOR AND THE VALVE. 

IMPORTANT TORQUE NOTICE 

WHEN ATTACHING HAYWARD PLASlTC MOUNTING BRACKETS TO HAYWARD VALVES, THE FOLLOWING TORQUE 
SPECIFICATIONS FOR lZG.HTENING OF ACTUATOR MOUNl-ING,BRACKET BOLTS TO VALVES SHOULD BE FOLLOWED: 

BALL VALVE%; 

BOLT SIZE VALVE SIZE TORQUE SPECIFICATION 

l/4’ THREAD l/4” THRU 2’ 25 TO 30 INCH POUNDS 

3/8’ THREAD 2 l/2” THRU 6” 70 TO 90 INCH POUNDS 

BUTTERFLY VALVES: 

3/B” THREAD l/2” THRU 12” 100 TO 140 INCH POUNDS 

IS t REV-A 3/18/94 



HAYWARD INDUSTRIAL PRODUCTS 
INSTALLATION OPERATION & MAINTENANCE 

OF TRUE UNION BALL VALVES 

SOCKET CONNECTION: 

Socket end connections are manufactured to ASTM D2467-87A. Solvent cementing of socket end connections to pipe should be perfommd per 
ASTM specifications D2855-87. Cut pipe square. Chamfer and &burr pipe. Surfaces must be cleaned and free of dirt, moisture, oil and other 
foreign material. Remove assembly nuts and end connectors from valve body. Slide assembly nuts, with threads king valve, onto pipe to which 
the end connector is to be cemented. Apply primer to inside socket surface of end connector. Never allow primer or cement to contact valve ball 
or end ConneCtOr o-ring sealing surfaces, as leaking may result. Use a scrubbing motion. Repeat applications may be necessary to &en the 
surface of the socket. Next, liberally apply primer to the male end of the pipe to the length of the socket depth. Again apply to the socket, without 
delay apply cement to the pipe while the surface is still wet with primer. Next apply cement lightly, but uniformly to the inside of the socket. 

Apply a second coat of cement to the pipe, and assemble the end cormector to the pipe, rotating the end connector 114 tutn in one direction as it is 
slipped to full depth on to the pipe. The end connector should be held in position for approx. 30 seconds to allow the co~ection to “set”. After 
assembly wipe off excess cement. Full set time is a minimum of 30 minutes at 60 to 100 F. Full cure time should be based on the chart below. 

JOINT CURE SCHEDULE: 

The cure schedules are suggested as guides. They are based on laboratory test data, and should not be taken to be the recommendations of all 
cement manufac&rs. Individual manufacturer’s recommendations for their particular cement should be followed. 

- Tempatwe 
Range Dlltiig 

Test Premues for Pipe Test Prcaaurcs for Pipe Test Pressures for Pipe Test Pressurea for Pipe 
sizes II2 to l-114 In. Sizes l-1/2 to 3 In. Sizes 4 to 5 In. Sizes 6 to 8 In. 

Cure Period(B) Up to Above 180 to Upto Above 18010 up to Above 18Oto up to Ahove 180 to 
“F(“C) 180 PSI 370 PSI (1240 18OPSI 315 PSI 1240) 18OPSI 315 PSI(l240 180 PSI 315 PSI (1240 

(1240 kPa) to 2550 kPa) (1240 kPa) to 2170 kFa) (1240 kPa) to 2170 kPa) (1240 kPa) to 2170 kPa) 

60tolOO(lJto40) lh 6h 2h 12h 6h 18h 8h 24h 
401060 ( Stol5) 2h 12h 4h 24 h 12h 36h 16h, 48h 
2Oto40 ( -7to 5) 6h 36 h l2h 72h 36hA 4daysA 3daysA 9daysA 
lOto20) (-l5to 7) 8h 48 h 16h %h 72 hA 8daysA 4daysA 12dayaA 
Colderthan 10 (-15) Extreme care should be exercised on all joints made where pipe, fittings or cement is below 10 OF. 

- 

A: It is important to note that at temperatures colder than 20°F on sizes that exceed 3 in., test results indicate that many variables exist in the 
actual cure rate of the joint. The data expressed in these categories represent only estimated averages. In some cases, cure will be achieved in less 
time, but isolated test results indicate that even longer periods of cure may be required. 
B: These cure schedules are based on laboratory test data obtained on Net Fit Joints (NET FlT=in a dry fit the pipe bottoms snugly in the fitting 
socket without meeting interference). 

THREADED CONNECTION: 

Threaded end connections are manufactured to ASTM specifications D2464-i8. F437-88 and ANSI B2.1. Wrap threads ofpipe with Teflon tape 
of 3 to 3-l/2 mil thickness. The tape should be wrapped in a clockwise direction starting at the first or second full thread. Overlap each wrap by, 
l/2 the width of the tape. The wrap should be applied with sufficient tension to allow the threads of a single wrapped area to show through 
without cutting the tape. The wrap should continue for the full effective length of the thread. Pipe sizes 2” and greater will not benefit with more 
than a second wrap, due to the greater thread depth. To provide a leak proof joint, the pipe should be threaded into the end connection “hand 
tight”. Using a strap wrench on&. (Never use a stillson type wrench) tighten the joint an additional l/2 to l-l/2 turns past hand tight. Tightening 
beyond this point may induce excessive stress that could,cause failure. 

FLANGED CONNECTION: 

Flange bolts should be tight enough to slightly compress the gasket and make a good seal, without distorting or putting excessive stress on the 
flanges. Suitable washers should be used between the bolt head and flange and the nut and flange. Bolts should be tightened in alternating 
sequence. 

RECOMMENDED FLANGE BOLT TORQUE 

FLANGE BOLT TORQUE FLANGE BOLT TORQUE 
SIZE DIA FT. LBS. SlZE DlA FT. LBS. 

II2 l/2 10-15 2 518 15.25 
314 1.n 10-15 2-l/2 518 20-25 
1 l/2 10-15 3 S/8 20.25 
l-114 l/2 10-15 4 518 20-25 
I-112 in 10-15 6 314 30.40 

NOTE: USE WELi.LUBRICATED METAL BOLTS AND NUTS. USE SOm RUBBER GASKETS. 



ADJUSTMENT: 

EXTREME CAUTION MUST BE TAKEN WHEN W0iKI.N~ ON ‘i?dS VAtvE. 
PIPING SYSTEM MUST BE DEPRESSURIZED Al+@ DlbUNED. PROPER CARE MUST BE TAKEN. CONSULT MsD.S. 

>ATERJAL SAFETY DATA SHEETS) INFORMATION REGARDING YOUR SPECIFIC APPLICATION. 

Remove the assembly nut and end connector from the “adjust” end of the body, or the complete valve body from the piping system. The front 
face of the seal retainer indicates which direction of rotation tightens or loosens the seal retainer, with the word “tighten” and a directional arrow, 
and the word “loosen” and a directional arrow. Direction of rotation may vary depending on date of manufacture. The Assembly nut should be 
installed on the valve “hand tight”. Using a strap wrench gnJy the joint may be tightened I/2 to 314 of a turn past hand tight. 

REPAIR: 

Follow the adjustment sequence and information above, but rotating the seal retainer completely in the “loosen” direction and remove it from 
valve body. The o-rings and seals are now accessible for replacement using a “seal” repair kit. 
locations taking care not to scratch their sealing surfaces. 

Carefully remove the o-rings .Gom their respective 
Use a non-petroleum base lubricant to lubricate the o-rings, and re-assemble the valve. 

See table below. 

O-RING (1) ON 112” THROUGH 2” 

SEAL RETAINER (I) REQ 

225 

,s IX 
& 

l!3C l!3C 

,s IX 
& 

& IZC! 
3 

2 cm 

z 
6G 

30 30 

0 0 

60 50 80 80 100 100 I20 I20 140 140 160 160 I.80 I.80 200 200 220 220 240 240 260 260 280 280 

TEMPERATURE ‘F TEMPERATURE ‘F 

OPERATING PRESSURE 
TEMPERATURE 

TRUE UNIGN. TRUE CHECK. 8 SINGLE ENTRY ONLY 
Recommended valve stem torque to rotate 
the ball 360 o when valve is reassembled. 

1 4” & 6” 170 

VALVE 
SIZE 

I l/Y 

2” 

3” & 2 112” 

TORQUE 
lN*LB 

30 

40 

50 

60 

60 

80 

140 
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Number of pages including cover sheet 2 

TO: Jerry Lotz 

Phone 757-488-7653 

Fax Phone 757-465-5593 

* 
cc: 

FROM: Bill Zulliger 

B&htel Environmental 

151 Lafayette Drive 

Oak Ridge, TN 37830 

Phone 423-220-22 ?O 

Fax Phone 423-220-2 123 

q Reply A SAP q Please Commenf REMARKS: ‘0 Urgent 0 For your review 

I received your fax of the building layout for our Parris Island job. All looks good, however, I 
need to adjust the location of the intake louvers. Attached is a marked-up version of vour 
sketch showing the revised position for the intake louvers. They should be mounted at the 
bottom of the doors instead of at the top as shown. 

Please call me at the number above if you have any questions 

Thank You, 

Bill Zulliger 
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P~I~A’llN~ h SEHVlCE INS1 KUC’IIONS 
A MICRO/MLNICOMPUTl% REGULATORS 

U.L. WF. ARD LISTED - POWER SUPPLY CLAS!iLFICATION1 

c.sA” CERTIFlED - TRANSFORMER CL&XFFCATFON2 

GENERAL DESCRKPIION & SPECIFICATIONS 

The Soia Micro/Minicomputer Regulator provides virtually instantaneous 
voltage regulation, and isolation from both transverse and commdn mode 
noise for any type of load. It also suppresses transients, protects against 
overloads and serves as a portable dedicated line. It is the ultimate in AC 
power conditioning equipment. 

The portable 70 to 3000 VA models are designed for office type 
environments and have a low acoustical sound level of 43 dB. Also 

available are rack mounted models in the 500 to 2000 VA range and hard- 
wired models for heavy-duty applications in the 120 to 15000 VA range. 

Operating Temperature R;tnge: -20° to +soOc. 

PIUWC: Single 

Input Voltage: 

Portable models: 95-130 Vat (60Hz) 
180-260 Vat (SOHt) 

Rack Mount models: 95-130 Vat (63Hz) 

Hard-Wired models: Refer to Table 5 

Output Voltage: 

Portable models: 120 Vat (6OHz) 
2201240 Vat (50Hz) 

Rack-Mount: 120 Vat 

Hard-Wired: 120, 208, or 240 Vat 

Output Voltage Regulation: 

i3% for an input line variation of tlS%. 

Output Harmonic Distortion: Less than 3% total rms 
,cpntent at full load. 

Efficiency: 85% @full load. No loss of output for line loss of 3 msec. 
Common modexnoise rejection exceeds $20 dJ3. 
Transverse noise rejection exceeds 60 dB. 
Output will remain within NEMA’voltage specifications for input voltages 
as low as 65% oi nominal. 

I 

2 
SOHt models are not U.L. listed. 
60 Hz’portable models 70-2000 VA, and rack-mount models 500-2000 VA 
are C.S.A certified. Consult factory for additional certified models. 

INSTALLATION 

All regulators generate considerable heat and depend on the natural draft 
air circulation for adequate cooling. It is important that ventilation 
openings not be obstructed. Mounting in a confined or poorly ventilated 
space should be avoided unless special provisions have been made for 
ventilation. 

PORTABLE REGULATORS 

Portable regulators (3 kVA and smaller) are equipped with one input off-on __ 
switch, one 3-wire grounding type input cord/plug and two or more 3-wire 
grounding output receptacles. No additional connections are required 

except for customer’s output cable@). The neutral side of the output 
voltage is grounded to the regulator chassis, as are the input cord and 
output receptacle ground connections. Figure 1, in conjunction with Tables 
1 and 2 details the dimensions of the portable regulators. A scheuiatic 
diagram is presented in Figure 2a for 60-HZ Models and Figure 2b for 50-Hz 
Models. 

Caution 
SO-E[t portable models are factory-wired for i20 Vat output. 
To convert regulator to 240 Vat output, be tsure the unit is not 
camected to input Power, and perform the following 
pmCedUre. 

To change the output voltage of 50-,Hz portable regulators: 1). remove the 
small Soia logo strip across the front panel, 2). remove the front panel to 
expose a terminal block, 3). disconnect/ the lead to the front panel outlets 
and connect it to the appropriate terminal, 4). replace panel and logo 
strip. Refer to Figure’2b. / 

RACK:MOUNT REGULATORS 

Rack-mounted models may be ‘connected to input power by a three prong 
plug or by flexible conduit. Wiring kits (999-745 or 999-746) are available 
and have instruction enclosed. 
knockout’on the rear panel. 

Wiring access is gained through the 

Caution 

Do not attempt to caonect rack-mount regulators ritb rigid or 
semi rigid wire. Be sure to connect chassis groundl 

Figure 3, used in conjunction with Table 3 details the dimensions of the 
rack-mounted regulators. Figure 4 is a schematic diagram for the rack 
mount units. 



Figure 1. Outline Drawing, Portable Micro/Minicomputer Regulators 

Table 1. Portable Micro/Minicomputer Regulators - 6OHz Models 

63-13-070 ‘70 lb 12.06 6.00 5.94 5-15R 2 5-15P 
I I I I 1 I t I 

63-13-114 140 20 12.06 6.00 5.94 5-15R 2 5-1SP 

63-13-125 

63-13-150 

63-13-175 

63-13-2io 

250 34 13.62 8.12 7.25 5-15R 2 5-15P 

500 44 lb.62 8.88 8.44 5-15R 2 5-15P 

750 53 16.62 8.88 8.44 5-15R 2, 5-15P 

1000 63 16.62 8.88 8.44 5-15R 4 5-15P 

63- 13-220, 

63-13-230 

2000 117 16.88 11.38 10.62 LS-30R 2 LS-3OP 

3000 150 16.88 11.38 10.62 “;$; ; 5-5OP 

Table 2. Portable Micm/Minicompltet Regulators - 50Hz Models 

8 

I3-13-570-Z 70 24 12.06 6.00 5.94 b-15R 2 b-15P 

,3-13-614-Z 140 28 13.62 8.12 7.25 b-15R 2 6-15P 
I 

,3-13-625-Z L50 38 13.62 8.12 7.25 b-15R 2 6-15P 

j3- 13- 650-Z 500 46 16.62 8.88 8.44 6-15R 2 6-15P 

!13-13-710-Z 1000 72 16.62 8.88 8.44 b-1517 L b-15P 

83-13-720-L 2000 
I 

122 6-15R 2 6-l 5P J 

a. b 

Figure 2. Portable Regulator Schematic Diagrams 

i 

. 

Figure 3. Rack Mount Regulator Outline Drawing 

I Table 3. 60Hz Rack-Mount Regulator Specifications 

Catalog 

NUK4ber 

93-13-150 
93-13-210 
93-13-22(3 

Dimerrsims 
O-Put Input ship [Inches) 

Receptacle 

VA VA Wt A B C NEMA ( 31 
500 95-130 59 19.00 LO.46 14.25 5-15R 4 

1000 95-130 81 19.00 10.46 14.25 5-15R 4 
2000 95-130 117 lY.00 10.46 14.25 S-1SR 4 

I- 
v 

i 

PW 

NEMA 

5-15P 
5- 15f’ 

L5-3OP 

3 A 



figure 4. 500, lOOVA Rack Mount Regulator Schematic Diagram 

E 

Fii 4A. 2 WA Rack Mount Regulator Schematic Diagram 

5 

. 

‘Hard-wired regulators vary in size acccording to the outpu rer and may 
be mounted in either a horizontal.or vertical position. It mounted in a 
vertical position (on a wall, for example), steel mounting hardware must be 
selected in accordance with Table 4 for a secure installation. The wiring 
compartment should be at the top. Regardless of position, the regulator 
should be located where contact with the hot surface of the transformer is 
unlikely. 

For proper ventilation, allow a minimum of 12 inches of clearance above 
the unit and a minimum of 6 inches of clearance on each side. Dimensions 
of the regulators and the mounting brackets are presented in Figures 5, 6, 7 
and 8. The specifications for the figures are listed in Table 5. 

Table 4. Hard-Wired Mounting Hardware Recommendationa 

Rated VA of Unit 

30 to 120 
250 

500 to 1000 
1500 to 10000 

15000 

Minimum Size of Steel Mounting Hardware 

$10 Machine Screws 
l/4” Diameter Bolts 

!i/16” Diameter Bolts 
3/E” Diameter Bolts 
l/2” Diameter Bolts 

i 

Hard-wired regulators must be connected to a branch circuit in accordance 
with local and national electrical codes. Electrical connections are 
diagrammed in Figures 9, 10, and 1.l. Proper wiring is determined by the 
Figure indicated from the regulator specifications (Table 5). 

If operation from a 3-phase source is required, three hard-wired regulators 
may be wired in delta as shown in Figure 12. Table 6 defines the regulator 
connections in relation to the points diagrammed jn Figure 12. , Fusing and 
wire gauge sizes are detailed in Table 7. 

NOTE 

Branch circuit proiection must be located in the primary of 
each transformer1 Not in the three-phase line. The outputs 
must supply three, independent, single-phase loads of the 
same voltage rating. 

Use U.L. Class RKl Type fuses only. When three units are 
used together for three-phase operation, Iuses must be 
connected in the primary of each unit, not in the three-phase 
lines. 

On 7.5 and 10 kVA models, the terminal block is located in 
the right unit. Use only the front or right aide knockouts of 
the right unit for conduit connections. On 15 kVA models, 
the terminal block is located in the middle unit, Use only the 
front knockouts of the middle unit for conduit connections. 

Two or more models of the same rating may be connected 
with their input and output in parallel.. However, on models 
smaller than 5 kVA, do not parallel both 208 V (X4-X5) and 
240 VCT (X1-X2-X3). This may damage the output windings. 

6 
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Figure 9. Wiring Diagram.- 120 and 250 VA Regulators 
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e- 
OPERATING NOTES AND DATA dUlt2 I. L~rct.ut vrotec bon/ Wu.e Guage 

T Input 1 output 

Rated 
Volts 

Requited Minimum 
Circuit 

‘rotectioo(A) 
Gauge 

9o"c Wit6 

95-130 3 
175-235 3 
190-260 3 
380-520 I 

I 
I 

Rated 
Volts 

120 

Minimum 
Gauge 

30°C Wire 

14 

-iz- 14 

120 
208 
240 

11 
14 
14 

120 14 
208 14 
240 I4 

120 
208 
240 

14 
14 
I4 

120 12 
208 14 
240 14 

iz- io 
208 14 

,240 14 

120 
208 
240 

a 

tt 

120 
208 
240 

a 

i"o 

6 120 
6 208 

10 240 

120 
208 
240 

120 
208 
240 

120 

120 

3 
6 
a 

0' 

4" 

Safety Notice 

High voltages ‘are present inside the regulator. Do not reach inside the unit while it is 

energized. To measure voltage, de-energize the unit, connect the meter, and then re- 
energize the upit. 

Sola 
Catalog Number 

63-23-l 12-4 

120 

14 

t: 
14 

14 
14 
14 
14 

-14 

1: 
14 

Cbeckhg With Voltmetaa 

All input and output voltage measurements should be made with a true rms-responding 
voltmeter. A reasonably close measurement can also be obtained with those iron-vane 

types which are rated for “25-500 Hertz” or broader frequency range. A certain amount 
of harmonics in the output may cause other types - particularly rectifier types - to give 
inaccurate indications. 

6. 

: 
1 

63-23-125-4 95-130 
175-235 
190-260 
380-520 

95-130 
175-235 
190-260 
380-520 

10 

2 
3 

95-130 IS 
175-235 10 
190-260 6 
380-520 3 

95-130 
175-235 
190-260 
380-520 

I5 

1: 
6 

63-23-150-8 

63-23-175-i 14 

t: 
1-I 

14 
1-l 
1-L 
14 

Ratill@ and Cbaractaistia 

Micro/Minicomputer Regulators come in various input and output voltages, input and 
output VA ratings and frequencies. See the nameplate attached to each regulator for 

appropriate data. 
63-23-210-a 

95-130 25 
175-235 15 
190-260 15 
380-520 IO 

Load Regulation 

Changes in output voltage resulting from changes in resistive loads from no load to full 

load (100% P.F.) a&approximately four percent. 
63-23-215-a 

95-130 
175-235 
190-260 
380-520 

10 
14 
14 
14 

10 
12 
14 
14 

95-130 
175-235 
190-260 
300-520 

95-130 80 4 
175-235 40 a 
190-260 40 a 
380-520 20 12 

175-235 
190-260 
380-520 

60 
60 
30 

80 

Effect of Load Power Factor 

“Median” Salue of output of voltage will vary from nameplate rating if the load has a 
power factor other than that for which the transformer WM designed. Load regulation 
will also be greater as the inductive load power factor is decreased (see adjacent chart of 
average values). However, the resulting median values of output voltage will be 

regulated against supply line changes at any reasonable load ot load power factor. 

63-23-220-e 

63-23-230-a 

63-23-250-a 

3 

B 

Operation With Switcbmate Power Supplies 

If a CVS transformer is used a a source for a switchmode power supply, a slight amount 
of ringing may be noticed on the sine wave output of the CVS al half cycle intervals for a 
short duration. This ringing occurs ‘at the point when the switchmode power supply 

current demand drops to zero. The ringing need not be a cause for concern since it is of 

relatively low magnitude and frequency. The CVS has been tested with a variety of 

switchmode power Jupplies and it has been determined that the ringing never nffpcts the 
DC outputs, nor has it been found to degrade the component, of any switchmode power 

supply. 

63-28-275-a - 

63-28-310-a 175-235 
190-260 
380-520 

80 
40 

63-28-3 15-a 175-235 
190-260 
380-520 

95-130 

95-130 

I 
2 
4- 

125 
110 
60 

93-13-150 

93-13-210 

93-13-220 

10 14 

14 15 

30 95-130 10 

12 11 



2 loo 
5 96 
4 
& 96 

* 94 0 

VERSUS LOAD POWER FACTOR 
AT VARIOUS LOADS 

I- 
i? 
c 100 so 60 70 60 50 

s LOAD POWER FACTOR IN PERCENT 

Effect of Frequency 

Changes in the frequency of the supply voltage will be directly reflected in 
the output voltage. A change of about 1.8% in output vbltage will occur 
for every 1% change in input frequency, and in the same direction as the 
frequency change. 

Response Time 

An important advantage of the Sola principle of static magnetic regulation 
ia its exceedingly fast response time, compared with other types of AC 
regulators. Transient changes in supply voltage are usually corrected with- 
in l-l/Z cycles or less; the output voltage will not fluctuate mote than a 
few percent. 

Input Characteristics 

The regulator transformer includes a resonant circuit which is qnergized 
whether it is serving load of not. Therefore, the input current at no load is 
approximately 35% of the full-load primary current. As a result, the tem- 
perature of the unit may rise to substantially full-load level, even at light 
or no load. Input power factor will average 90-100% at full load, but may 
drop to. about 75% at half load and 25% at no load. In any case, it is always 
leading. 

cuttent Umltatlall 

When the load is increased beyond the regulator’s rated value, a poin. , cached where 

the output voltage suddenly collapses and will not regain its normal value %til theload is 
partially released. ‘Under short circuit conditions, the load cutrent is limited to 

;,,;a;imately 150% of tbe rated full-load value, and the input power to less than 10% of 
. The Micro/Minicomputer Regulator will protect both itself and its load against 

damage from excessive fault currents. Fusing of load circuits is not necessary. 

Operation on Motet Loada 

Because of the current-limiting effect described above, special attention should be given 
to motor applications. In general, the regulator must have a load rating nearly equal to 
the maximum power drawn during the starting cycle. This may run from two to eight 

times tbe normal (running) rating of the motor. In doubtful cases, it is advisable to 

measure the actual starting current. 

Multiple Operation 

Two or more hard-wired models of the same rating may be connected with their input 
and output in parallel. However, on models smaller than SkVA, do not parallel both 2OgV 
(X4-X5) and 240VCT (X1-X2-X3). This may damage the output windings. 

Operating Temperature 

Standard units are designed to operate in ambient temperatures of minus 20°C to plus 

SOOC. In operation, a temperature rise will occur whether or not the transformer is 
serving load. Normally, this rise may fail anywhere in the range of 4S°C to IlOOC, 
depending on the regulator type and rating. In any case, the maximum operating 

temperature at an ambient of SO’C is-always within safe operating limits for the class of 
insulating material used. 

Effect of Tempera’ture 

The output voltage will show a small change as the unit warms up to stable operating 
temperatures at a constant ambient temperature. This change may be about one or two’ 

percent, depending.on the unit’s VA rating. Ai a stable operating temperature, the 
output voltage will change slightly with varying ambient temperature. This shift is 

approximately one percent for each 40°C of temperature change. 

14 13 



tenance Neceuaary 

NOTE: In case regulator is operating but does not appet 
output, IT K VERY HELPFUL TO APPLY THE FOLLO 

Because the Sola Micro/Minicomputer Regulator is a simple, rugged device 
without moving parts or manual adjustments, no routine servicing or 
maintenance is needed. In case of apparent poor performance, the user is 
urged io check the following points immediately: 

1. Disconnect the working load. 

2. Connect a dummy load of lamps, heaters, or other resistive load 
substantially equal to the full-load rating of regulator, directly 

,across its ,output terminals. 

Checklist of Factors Affecting Pefommce 

A. Nominal Voltage Too High 
1. The load may be considerably less than, full rating. (See note on 

“Load Regulation”.) 
2. The load may have a leading power factor. 

3. Measure the output voltage of the regulator using a true rms type 
voltmeter directly across its output terminals. 

This test will usually establish whether the apparent poor performance is 
due to a fault in the regulator or to some peculiarity of the working load. 

B. Nominal Voltage Too Low Field Replacement of CapaCitOrS 

1. Load power factor may be lagging. 
2. Unit may be slightly overloaded. (See note on “Current ‘ 

Limitation”.) 

C. Does Not Regulate Closely 

2. 

I. 

Actual line voltage swings may be outside the rated range of unit, 
particularly on low side. 

Unit may be slightly overloaded. (See note on “Current 
Limitation”.) 

3. On varying loads, a certain amount of load regulation may be 
mixed with the line voltage regulating action. (See note on “Load 

Regulation”.) 

Capacitors used in all regulators are the highest commercial grade. Each 
one is given a rigid acceptance test upon receipt. Nevertheless, as with all 
capacitors, there is a certain small percentage of failure. The Sola 

guarantee includes free replacement at the factory of any capacitor unit 

Where competent technical help is available, it may be possible to test and 

which fails within one year of sale. Older units can be replaced at 

moderate charge. 

identify defective capacitors in the field, and to make field replacement ‘2 
with new capacitors shipped from the factory. Ln all such cases, factory :< 
advice and cooperation must be requested in advance. 

D. Output Voltage Very Low (20-6Ov) 
1. Unsuspected or unplanned overloads of substantial size may occur 

intermittently (motor-starting current?? solenoid inrush currents, 
etc.). See note on “Current Limitation”.) 

2. One or more capacitor units in the regulator may be defective. 

K No Output Voltage 
1. Check power source breakers or fuses. 
2. Check input switch (on portable units). 
3. Check continuity between input terminals, and also between 

output terminals. 

F. Transformer Operating Temperature 
1. The transformer used in these regulators is designed to operate at 

high flux density, and hence, relatively high temperatures. 
1 

After connection to line for a half hour or so, the transformer 
core structure may be too hot to touch with bare hand. This is 
normal and need give no concern. 

15 16 



The Micro/Minicc’ “.ter is warranted 
against failure due to faulty materials ot 

workmanship for a period of one year 
from the date of purchase. The warranty 
covers repair or replacement of defec- 
tive parts by authorized repair centers, 
provided the unit has been returned by 
the user, via prepaid motor freight, 
under a Return Authorization Number 
formally obtained from the factory or 
field representative. 

‘The above warranty is void if the Micro/- 
Minicomputer has been modified by the 
iuitomer, or if it has been abused or 

operated outside its electrical or 
rnvironmental-specifications. 

If custoeer conducted field tests suggest 
that the Micro/Minicomputer may be 
faulty whether in or out of the warranty 
period, a full report of the difficulty 
should .be sent to the place of purchase. 
The office may then suggest further 
helpful .field tests, or have return 
authorized for evaluation at the factory. 

Units for factory inspection should be 
shipped via prepaid motor freight direct 
10 the Sola factory at Elk Grove Village, 
Illinois. The Return Authorization 
Number must appear on the outside of 
the shipping container, otherwise the 
:mit will not be accepted. 

NOTE 

Freight collect shipments will be 
efused. When the unit has been 

-eceived, inspected and tested, you will 
eceive a report on the findings along 

vith a quotation on any recommended 
epairs falling outside our standard 
varranty. 

Inits‘ .returned for in-warranty repairs 
ghich are found to be not defective will 
fe subject to an inspection and handling 
harge of $50.00 plus transportation 

barges. 

x-warranty units found to be the respoa- 
ability of Sola will be repaired and 

WARRANTY 

returned via prepaid motor freight. 
Also, at that time, credit will be issued 
for in-coming motor fteigbt charges. 

Defective out-of-warranty units require 
a purchase o&o- and will he invoiced for 

parts, labor and transportation charges. 

Components used in &I Micro/Minicom- 

puters are the bighest commercial grade 
available. Each one is given a rigid 
acceptance test upon receipt. Neverthe- 
kess, as with all components, there is a 
certain percentage of failure. Sola’s 
warranty includes free replacement by 
authorized repair centers of any compo- 
nent which fails within one year of the 
date of shipment. 

Where competent technical help is avail- 
able, it may be possible to test and 
identify defective components in the 
field, and to make field replacement 
with new parts shipped from the factory. 
This pqocedure is not recoinmended, but 
may be suggested by the factory in some 
cases to save valuable time, packing, or 
transportation charges. In all such cases, 
factory advici: and cooperation must be 
requested in advance. Sola will not be 
liable for any costs associated with the 
replacement of defective, in-warranty 
material incurred by the user, installing 
contractor ot wholesaler as a direct or 
indirect result of a failure unless prior 
approval has been received in writing, by 
the Marketing Manager. 

17 

When ordering replacement parts, always 
specify the following: 

1. 

2. 

3. 

4. 
5. 

Serial number or date &de of 
Micro/Minicomputer 
Catalog Number 

Part number, description and 
quaniity needed 
Date of purchase 
Any special shipping instructions’ 

Parts ordered and all correspondence 

concerning repairs and performance 
under the warranty should be addwssed 
to the place of purchase. 
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Before installing and putting this equipment into operation, please read these safety instructions and 
*arnings carefully and all the warning labels attached to the equipment. Make sure that the warning labels 
e kept in a legible condition and replace missing or damaged labels. 

a 
! 

WARNING 
This equipment contains dangerous voltages and 
controls dangerous rotating mechanical parts. 
Loss of life, severe personal injury or property 
damage can result if the instructions contained in 
this manual are not tollowed. 

Only suitable qualified personnel should work on 
this equipment, and only after becoming familiar. 
with all safety notices. installation, operation and 
maintenance procedures contained in this 
manual. The successful and safe operation of this 
equipment is dependent upon its proper handling, 
instsllation, operation and maintenance. 

. MICROMASTERS operate at high voltages. 

l Only permanently-wired input power 
connections are allowed. This equipment 
must be grounded (IEC 536 Class 1, NECand 
other applicable standards). 

l If a Residual Current-operated protective 
Device @CD) is to be used. it must be an 
RCD type 8. 

l Machines with a three phase power supply, 
fitted with EMC fifters, must not be connected 
to a supply via an ELCB (Earth Leakage 
Circuit-Breaker - see DIN VDE 0160, section 
6.5). 

l The following terminals can carry dangerous 
voltages even if the inverter is inoperative: 

- the power supply terminals ULI. N&2. L3. 
- the motor terminals U. V. W. 

l Only qualified personnel may connect, start 
the system up and repair faults. These 
personnel must be thoroughly acquainted with 
all the warnings and operating procedures 
contained in this manuai. 

l Certain parameter settings may cause the 
inverter to restart automatically after an input 
power failure. 

l This equipment must not be used as an 
‘emergency stop’ mechanism (see EN 60204, 
9.254) 

l If motor thermal protection is required, then an 
external PTC must be used. (Refer to Section 
2.3.5.) 

l Lowering the tan tray on Frame Size C 
MICROMASTER exposes rotating parts. 
Power must be isolated prior to this operation. 

G8S139~H1750UO49-8 

WlW7 

A ! CAUTION a 
. Children and the general public must be 

prevented from accessing or approaching the 
equipment! 

. This equipment may only be used for the. 
purpose specified by the manufacturer. 
Unauthorised modifications and the use of 
spare parts and accessories that are not sold 
or recommended by the manufacturer of the 
equipment can cause fires, electric shocks 
and injuries. 

. Keep these operating instructions within easy 
reach and give them to all users! 

CC 
European Low Voltage Directive 
The MICROMASTER product range complies with the requirements 
of the Low Voltage Directive 73/23/EEC as amended by Directive 
98/68/EEC. The units are certified for compliance with the iollowing 
standards: 

EN 60146-l-l Semiconductor converters - General requirements 
and line commutated converters 

EN 60204- 1 Safety of machinery - Electrical equipment of 
machines 

European Machinery Directive 
The MtCROMASTER inverter series does not fall under the scope of 
the Machinery Directive. However, the products have been fully 
evaluated for compliance with the essential Health 8 Safety 
requirements of the directive when used in a typical machine 
application. A Declaration of Incorporation is available on request. 

European EMC Directive 

When installed according to the recommendations described in this 
manual, the MICROMASTER fulfills all requirements of the EMC 
Directive as defined by the EMC Product Standard for Power Drive 
Systems EN61800-3. 

@C@ 

UL and CUL listed. 

IS0 go01 

Siemens plc operates a quality management system which complies 
with the requirements of IS0 9001. 

'hempkl997 



1. OVERVEEW English 

The MICROMASTERS are a range of frequency inverters for controlling the speed of three phase AC motors. 
Various models are available, ranging from the compact 120 W single phase input MICROMASTER up to the 7.5 kW 
three phase input MICROMASTER. 

The inverters are microprocessor-controlled and use 
flexibility. A special pulse-width modulation method 
extremely quiet motor operation. lnverter and motor 
functions. 

state of the art IGBT technology for refiability and 
with selectable ultrasonic pulse frequency permits 
protection is provided by comprehensive protective 

Features: 
. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Easy to install, program and commission. 

Closed loop control using a Proportional, Integral (PI) control loop function. 

High starting torque with automatic starting boost. 

Remote control capability via RS485 serial link using the USS protocol with the ability to control up to 31 
inverters. 

A comprehensive range of parameters is provided to enable the inverters to be configured for use in 
almost any application. 

Membrane-type front panel controls for simple operation. 

Built-in non-volatile memory for storing parameter settings. 

Factory default parameter settings pre-programmed for European and North American requirements. 

Output frequency (and hence motor speed) can be controlled by one of five methods: 

(1) 

(2) 

(3) 

(4) 

(5) 

Frequency setpoint using the keypad. 

High resolution analogue setpoint (voltage input). 

External potentiometer to control motor speed. 

Fixed frequencies via binary inputs, 

Serial interface. 

Built-in DC injection brake with special COMPOUND BRAKING. 

Integral RFI filter on single phase input inverters (MM12 - MM300). 

Acceleration/deceleration times with programmable smoothing. 

Fully programmable single relay output incorporated. 

External Options connector for optional multi-language Clear Text Display (OPm2) or optional PROFIBUS 
module. 

Automatic recognition of 2, 4, 6 or 8-pole motors by software. 

Integral software-controlled cooling fan. 

Fast Current Limit (FCL) for reliable trip-free operation. 

Compact design and the ability to mount invertersside by side provides greater space saving. 

c slemempk1997 G85139.H1750.UO49.0 
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English 2. iNSTALLAT/ON 

Ensure that all equipment in the cubicle is well earthed using short, thick earthing cable connected to a 
common star point or busbar. It is particularly important that any control equipment that is connected to 
the inverter (such as a PLC) is connected to the same earth or star point as the inverter via’ a short, 
thick link. Flat conductors (e.g. braids or metal brackets) are preferred as they have lower impedance 
at high frequencies. 

The return earth from motors controlled by the inverters should be connected directly to the earth 
connection (PE) on the associated inverter. 

Wherever possible, use screened leads for connections to the control circuitry. Terminate the ends of 
the cable neatly, ensuring that unscreened wires are as short as possible. Use cable glands whenever 
possible. 

Separate the control cables from the power connections as much as possible, using separate trunking, 
etc. If control and power cables cross, arrange the cables so that they cross at 90” if possible. 

Ensure that contactors in the cubicle are suppressed, either with R-C suppressors for AC contactors or 
‘flywheel’ diodes for DC contactors, fitted to the coils. Varistor suppressors are also effective. This is 
particularly important if the contactors are controlled from the relay on the inverter. 

Use screened or armoured cables for the motor connections and ground the screen at both ends via 
the cable glands. 

2.1 Wiring Guidelines to Minimise the Effects of EMI 

The inverters are designed to operate in a,n industrial environment where a high level of Electra-Magnetic 
Interference (EMI) can be expected. Usually, good installation practices will ensure safe and trouble-free 
operation. However, if problems are encountered, the following guidelines may prove useful. In particular, 
grounding of the system OV at the inverter, as described below, may prove effective. Figure 1 illustrates how an 
RFI suppression filter should be installed. 

(1) 

(2) 

(3) 

t4) 

(5) 

(6) If the drive is to be operated in an Electra-magnetic noise-sensitive environment, the RFI footprint filter 
kit should be used to reduce the conducted and radiated interference from the inverter. For optimum 
performance, there should be a good conductive bond between filter and metal mounting plate. 

1:; ( :“! 

On no account must safety regulations be compromised when installing inverters! 



2. INSTALLATION English 

CABLE 
EARTH STUD 

FILTER UNIT 
Y Note: There must be a good 
conductive bond between filer and 

melal panel. 

EARTH STUD 
(under) 

,-------------------------~ 
1 When cable glands cannot be 1 
1 used, terminate screen to metal i 

,,,f panel by remdving cable sheath. i 
_____________----___------. 

When attempting lo meet specific EMC limits by using a filter. 
the following points must be observed: 

(1) All cables 10 and from the invener (including control 
cables) must be screened using suitable glands. 

(2) The control cable musl be kept separale from the motor 
and mains cables. 

MOTOR ’ Note: Screen must be terminated 
CABLE’ at the motor. 

Figure I: Example of an RFI Suppression Filter Installa’tion 

‘slenmr*1937 G85139H17504049.8 
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English 

2.2 Mechanical Installation 

.-. 
. 

2. INSTALLATION 

Al ! WARNING 
I 

THIS EQUIPMENT MUST BE EARTHED. 

1 

To guarantee the safe operation of the equipment it must be installed and commissioned property by 
qualified personnel in compliance with the warnings laid down in these operating instructions, 

Take particular note of the general and regional installation and safety regulations regarding work on 
dangerous voltage installations (e.g. VDE), as well as the relevant regulations regarding the correct 
use of tools and personal protective gear. 

The mains input and motor terminals can carry dangerous voltages even if the inverter is inoperative. 
Use insulated screwdrivers only on these terminal blocks. 

Environmental Requirements 

Hazard 

Temperature Min = O’C 
Max. = 50°C 

Altitude 

Notes 

If the lnverter is to be installed at an altitude > 
1000 m, derating will be required.(Refer to DA 64 
Catalogue). 

Shock 

Vibration 

Electra-Magnetic 
Radiation 

Atmospheric 
Pollution 

Water 

Overheating 

Do not drop the inverter or expose to sudden 
shock. 

Do not install the invet-ter in an area where it is 
likely to be exposed to constant vibration. 

Do not install the inverter near sources of electro- 
magnetic radiation. 

Do not install the inverter in an environment 
which contains atmospheric pollutants such as 
dust, corrosive gases, etc. 

Take care to site the inverter away from potential 
water hazards. e.g. Do not install the inverter 
beneath pipes that are subject to condensation. 

Ensure that the inverter’s air vents are not 
obstructed. 
Make sure that there is an adequate air-flow 
through the cabinet, as follows: 

1. Using the formula below, calculate the airflow 
required. 
Air-flow (m”/ hr) = (Dissipated Watts /AT) x 3.1 

2. Install cabinet cooling fan(s) if necessary, 

Note: 
Typical dissipation (Watts) = 3% of inverter rating. 
AT = Allowable temperature rise within cabinet 

in “C. 
3.1 = Specific heat of air at sea level. 

Ideal Installation 

6 



2. tNSTALLA TION English 

H H2 

Depth D 

DIN Rail 

H! Hl 

Tightening Torque 
(wilh washers fined) 

2.5 Nm Frame size A and B 
3.0 Nm Frame size C 

Depth D 

2 bolts M4 
Frame size 8: Frame size C: 

2nutsM4 4 bolts M4 4 bolts M5 

2 washers M4 
4 nuts M4 4 nuls M5 

4 washers M4 4 washers M5 

Frame Size A; Frame Sizes B and C 

MMXXX MMxxx/2 MMixxl3 
Model 1 AC 230 V 113 AC 230 V 3AC380- Frame Sizes 

Class A Without !iOOV (all measurements in mm) 
Filler Filter Without 

Filter 
MM12 A A 
MM25 A A 
MM37 A A A 
MM55 A A A H W ‘D Hl H2 Wl F 
MM75 A A A 
MM110 BW El A 

A= 147 x 73 x141 160 175 - 55 

MM150 B B A B= 184 x 149 x 172 174 184 f38 - 

MM220 C C 8 
MM300 C 

C= 215 x 185 x 195 204 232 174 - 
C 6 

MM400 - C C 
MM550 - - c 
MM750 - C 

Figure 2: Mechanical Installation Diagram 
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English 

2.3 Electrical Installation 

2. INSTALLA T/ON 

The electrical connectors on the MICROMASTER are shown in Figure 3. Connect the cables to the power and 
control terminal blocks in accordance with the information supplied in sections 2.3.1 - 2.3.4. Ensure that the 
leads are connected correctly and the equipment is properly earthed as shown in Figure 3. 

A ! CAUTION 

The control, power supply and motor leads at be laid separately. They must not be fed 
through the same cable conduititrunking. 

Use screened cable for the control lead. Use Class 1 60/7!?C copper wire only (for UL compliance). Tightening 
torque for the power (mains input and motor) terminals is 1 .l Nm. 

To tighten up the power/motor terminal screws use a 4 - 5 mm cross-tip screwdriver. 

23.1 Power and Motor Connections - Frame Size A 
Ensure that the power source supplies the correct voltage and is designed for the necessary current (see 
.secIiqn 71. Ensure that the appropriate circuit-breakers/fuses with the specified current rating are connected 
between the power supply and inverter (see section 7). 

Connect the power and motor connections as shown in Figure 3. 

A ! WARNING 1 

Isolate the supply before making or changing connections. 

Ensure that the motor is configured for the correct supply voltage. Single/three phase 230 V 
MICROMASTERS must not be connected to a 400 V three phase supply. 

When synchronous machines are connected or when coupling several motors in parallel, the inverter 
must be operated with voltage/frequency control characteristic (PO77= 0 or 2). 

8 j? 



2. INSTAL LA TION English 

Contrd 
Tminak 

Mains Input 
Tminak 

Motor Term&k 

CONTACTOR (Class B only) MICROMASTER 
~ . . . . . . . . . . . . ., 

1 I.3 

I.2 
TYPICAL INSTALLATION 

MOTOR MOTOR 

THREE PHASE THREE PHASE 

Figure 3: Power Connections 

c slemens pr: 1997 G85139-H1750-~~%8 



2.3.2 Power and Motor Connections - Frame Size B 
The terminal arrangement for frame size B is identical to frame size A (see Figure 3). However, before the 
wires can be connected to the terminal blocks, you must lower the terminal access panel and secure the cables 
to the gland plate. 

p Refer to Figures 3 and 4. Proceed as follows: 

1. Insert the blade of a small screwdriver into slot A on the side of the inverter and press in the direction of the 
arrow. At the same time, apply finger pressure to clip B on the other side of the access panel and press in 
the direction of the arrow. 

This will release the access panel, which will then swing down on its rear-mounted hinges. 

2. Remove the gland plate by applying pressure to release clips C and D in the direction of the arrows. 

3. Secure each cable to the correct hole in the gland plate, ensuring that the exposed wires are long enough 
to reach the terminal blocks. 

4. Before refitting the gland plate, feed the control wires (if used) through hole 1 and the mains input and 
motor wires through hole 2. IT IS MOST IMPORTANT THAT THE MOTOR AND CONTROL WIRES ARE 
KEPT APART. 

5. Refit the gland plate. Ensure that the release clips snap into position. 

6. Connect the wires to the terminal blocks as shown in Figure 3. (See section 2.3.4 for information about 
connecting the control wires.) 

7. Close the terminal access panel. 

A & B: Terminal cover release tabs 
C & D: Gland plate release tabs 
E: Control cable input (16.2 mm diameter; accepts cables up to 10 mm diameter) 
F: Mains cable input (22.8 mm diameter: accepts cables up to 14.5 mm diameter) 
G: Motor cable input (22.8 mm diameter; accepts cables up to 14.5 mm diameter) 

Figure 4: Power Connections Access Diagram - Frame Size B 



2. INSTALLATlON English 

2.3.3 Power and Motor Connections - Frame ?ize C 
The terminal arrangement for frame size C is identical to frame size A (see Figure 3). However, before the 
wires can be connected to the terminal blocks, you must lower the fan housing and secure the cables to the 
gland plate. 

Refer to Figure 5 and proceed as follows: 

1. While supporting the fan housing with one hand, inset- ‘the blade of a screwdriver into slot A on the 
underside of the inverter and press upwards to release the securing tab. Lqwer the fan housing, allowing it 
to swing out to the right on its side-mounted hinges. . 

2. Applying pressure to the gland plate release clips I3 and C in the direction of the arrows. Swing the plate 
out to the left on its side-mounted hinges, 

3. Secure each cable to the correct hole in the gland plate, ensuring’that the exposed wires are long enough 
to reach the termi,nal blocks. 

4. Connect the wires to the terminal blocks as shown in Figure 3. (See section 2.3.4 for information about 
connecting the control wires.) IT IS MOST IMPORTANT THAT THE MOTOR AND CONTROL WIRES 
ARE KEPT APART. 

5. Swing the gland plate back into the base of the inverter. Ensure that the release clips snap into position. 

6. Swing the fan housing back into the base of the inverter. 

I 
A: 
,B & C: 
D: 
E: 
F: 

Fan housing release tab 
Gland plate release labs 

: 

Control cable input (16.2 mm diameter; accepts cables up to 10 mm diameter) 
Mains cable input (22.8 mm diameter; accepts cables up to 14.5 mm diameter) 
Motor cable input (22.8 mm diameter; accepts cables up to 14.5 mm diameter) 

Figure 5: Power Connections Access Diagram - Frame Sire C 
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2.3.4 Control Connections 

Insert small blade screwdriver 
(max. 3.5 mm) as shown while 
inserting control wire from below. 

Output Relay 
(normally open) 

max. 0.4 A I 110 V AC 
1 A130VDC 

(resistive rating) 

PlO+ OV AIN+ AIN- DIN1 DIN2 DIN3 P15+ OV 

I 2 3 ‘4 5 6 7 8 ? 10 11 

RLlB RLlC 
(NO) VW 

Power Supply Digital Inputs 
(+lO V. max. 10 rnA) (7.5 _ 33 V. max. 5 mA) 

Analogw Input 
(012.1OV) 

Power Supply 
for .-. 

(Input impedance = 70 W bl Feedback 
Transducer or other 

load 
(+15 V. max. 50 mA) 

Control Terminal Block 

Figure 6: Control Connections 

ov 
N- St’ 

(max.250 mA) 

Fro& Panel 
RS485 D-type i’ 



Terminals 

Figure 7: Motor Overload PTC Connection 

2.3.6 Block Diagram 

2. INSTALLATION 

2.3.5 Motor Overload Protection 

English 

When operated below rated speed, the cooling effect of fans fitted to the motor shaft is reduced. 
Consequentially, most motors require de-rating for COntinUOUS operation at low frequencies. To ensure that 
motors are protected against overheating under these conditions, a PTC temperature sensor must be fitted to 
the motor and connected to the inverter control terminals as shown in Figure 7. 

Note: To enable the trip functjon, set parameter PO51, P052,or PO53 =19. 

CPU 

Figure 8: Block Diagram 
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English 3. FRONT PANEL CONTROLS & BASIC OPERATION 

3.1 Front Panel Controls 

I 
A ! CAUTION 

The digital frequency setpoint has been set at 5.00 Hz in the factory. This’means that, it is not 
necessary to enter a frequency setpoint via the A,button or parameter PO05 in order to test that 
the motor turns following a RUN command. . 

All settings must only be entered by ‘qualified persbnnel, paying particular attention to the safety 
precautions and warnings. 

The parameter settings required can be entered using the three parameterisation buttons (P, 4 and V) on the 
front panel of the inverter. The parameter numbers and values are indicated on the four digit LED display. 

JOG 
Button 

Bunon \I 

k 

LED Display 

FORWARD I REVERSE 
Button 

UP I INCREASE 

A Frequency 

DOWN I DECREASE 
Frequency 

Paramelerisation 
Button 

Pressing this button while the inverter is stopped causes it to start and run at the preset jog frequency. The 
inverter stops as soon as the button is released. Pressing this button while the inverter is running has no 
effect. Disabled if P123 = 0. 

A 
Press to INCREASE frequency. Used to change parameter numbers or values to higher settings during the . 
parameteriiation procedure. Disabled if P124 = 0. 

Press to DECREASE frequency. Used to change parameter numbers or values to tower settings during the 

V parameterisation procedure. Disabled if P124 = 0. 

P 
Press to access parameters. Disabled if PO51 - PO53 = 14 when using digital inputs. 

Figure 9: Front Panel 
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3. FRONT PANEL CONTROLS & BASIC OPERATION 

3.2 Basic Operation 

English 

Refer to section 5 for a full description of each pafamefer. 

3.2. I General 

‘(1) The inverter does not have a main power switch .and is live when the mains supply is connected. It waits, 
with the output disabled, until the RUN button is pressed or for the presence of a digital ON signal at 
terminal 5 (rotate right) or terminal 6 (rotate left) - see parameters PO51 - PO53. 

(2) If output frequency is selected to be displayed (PO01 = 0), the corresponding setpoint is displayed 
approximately every 1.5 seconds while the inverter is stopped. 

(3) The inverter is programmed at the factory for standard applications on Siemens four-pole standard motors. 
When using other motors it is necessary to enter the specifications from the motor’s rating plate into 
parameters PO81 to PO85 (see Figure 10). Note: Access to these parameters is not possible unless 
PO09 has been set to 002 or 003. 

-. *. _- ‘. PO83 f’O82 PO85 d- 
--*_ -- 

--__ _.-- 
---___ -e____e ----- _---- 

figure 70: Typical Motor Rating Plate Example 

Note: Ensure that the inverter is configured correctly to the motor, i.e. in the above example delta terminal 
connection is for 220 V. 

3.2.2 Initial Testing 

(1) Check that all cables have been connected correctly (section 2) and that all relevant product and 
plant/location safety precautions have been complied with. 

(2) Apply mains power to the inverter. 

(3) Ensure that it is safe to start the motor. Press the R!UN button on the inverter. The display will change to!&0 and 
the motor shaft will begin to turn. It will take one second for the inverter to ramp up to 5 Hz. 

(4) Press the STOP button. The display will change to 0.0 and the motor slow to a complete stop within one second. 

‘ SamenSpk I!997 G8513Wll750-U04%8 



English 3. FRONT PANEL CONTROLS & BASIC OPERATION 

3.2.3 Basic Operation - 70 Step Guide 

The basic method of setting up the inverter for use is described below. This method uses a digital frequency 
setpoint and requires only the minimum number of parameters to be changed from their default settings. It 
assumes that a standard Siemens four-pole motor is connected to the inverter (see section 3.2.7 if a different 

1. Apply mains power to the inverter. 

The display will alternate between the actual frequency (0.0 Hz) and the 
requested frequency setpoint (5.0 Hz default). 

2. Press the parametensation button 

3. Press the A button until parameter PO05 is displayed. 

4. Press P to display the current frequency setpoint (5 Hz is the factory 
default setting). 

5. Press the A button to set the desired frequency setpoint 
(e.g. 35 Hz). 

6. Press P to lock the setting into memory. 

7, Press the V button to return to POOO. 

B. Press P to exit the parameterfsation procedure. 
The display will alternate between the current frequency and the requested 
frequency setpoint. 

3. Start the inverter by pressing the RUN button. 
The motor shaft will start to turn and the display will show that the invetter is 
ramping up to the setpoint of 35 Hz. 

Note 
The setpoint will be achieved after 7 seconds (35 Hz150 Hz x 10 s l ). 

f required, the motors speed (i.e. frequency) can be varied directly by using 
‘he A V buttons. (Set PO1 1 to 001 to enable the new frequency setting to be 
,etained in memory durinq periods when the inverter is not running.) 

IO. Switch the inverter off by pressing the STOP button. 
The motor will slow down and come to a controlled stop (takes 7 s l *). 

Default ramp-up time is 1.0 s to reach 50 Hz (defined by PO02 and PO13). 
l * Default ramp-down time is 16 s from 50 Hz (defined by PO03 and PO1 3). 

G8513%H1750-UCW-B ‘ stmmplc1997 
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2, :. ., 4. OPERATING MODES ; A,, English 

4.1 Digital Control 

For a basic startup configuration using digital control, proceed as follows: 

(I) Connect control terminal 5 to terminal 8 via a simble on/off switch. This sets up the motor for clockwise 
rotation (default). 

(2) Apply mains power to the inverter. Set parameter PO09 ;o 002 or 003 to enable all parameters to be 
adjusted. 

(3) Check that pa,rameter PO06 is set to 000 to specify digital setpoint. 

(4) Set parameter PO07 to 000 to specify digital input (i.e. DIN1 (terminal 5) in this case) and disable the front 
panel controls. , 

(5) Set parameter PO05 to the desired frequency setpoint. 

. , i.. I !!I! 
’ i 
. ./ 

(6) Set parameters PO81 to PO85 in accordance with the rating plate on the motor (see figure 10). 

Note: In many cases, when default factory parameters are used, the default stator resistance set in PO89 
will generally suit the default power rating set in PO85. Should the inverter and motor ratings differ 
greatly, it is recommended that the stator resistance of the motor is measured and entered 
manually into P089. Continuous Boost (P078) and Starting Boost (P079) are dependent on the 
value of Stator Resistance - too high a value may cause overcurrent trips 

(7) Set the external on/off switch to ON. The invetter will now drive the motor at the frequency set by PO05. 

4.2 Analogue Control 

For a basic startup configuration using analogue voltage control, proceed as follows: 

(1) Connect control terminal 5 to terminal 8 via a simple on/off switch. This sets up the motor for clockwise 
rotation (default). 

(2) Connect a 4.7 ks2 potentiometer to the control te’rrninals as shown in Figure 6 or connect pin 2 (OV) to pin 4 
and a 0 - 10 V signal between pin 2 (OV) and pin’3 (AIN+). 

(3) Apply mains power to the inverter. Set parameter PO09 to 002 or 003 to enable all parameters to be 
adjusted. 

(4) Set parameter PO06 to 001 to specify analogue setpoint. 

(5) Set parameter PO07 to 000 to specify digital input (i.e. DIN1 (terminal 5) in this case) and disable the front 
panel controls. 

(6) Set parameters PO21 and PO22 to specify ihe minimum and maximum output frequency settings. 

(7) Set parameters PO81 to PO85 in accordance with the rating plate on the motor (see Figure 70). ’ 

Note: In many cases. when default factory parameters are used, the default stator resistance set in PO89 
will generally suit the default power rating set in P085. Should the inverter and motor ratings ‘differ 
greatly, it is recommended that the stator resistance of the motor is measured and entered 
manually into’P089. Continuous Boost (PO78) and Starting Boost (P079) are dependent on the 
value of Stator Resistance - too high a value may cause overcurrent trips 

(8) Set the external on/off switch to ON. Turn the potentiometer (or adjust the analogue control voltage) until 
the desired frequency is displayed on the inverter. 

-: . 1 
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4. OPERATING MODES 

4.3 Stopping the Motoi 

Stopping can be achieved in several ways: 

l Cancelling the ON command or pressing the OFF button (0) on the front panel causes the inverter to ramp 
down at the selected ramp down rate (see POO3). 

l OFF2 - operation causes the motor to coast to a standstill (see parametewf057 to P053). 

l OFF3 - operation causes rapid braking (see parameters PO57 to fO53). 

l DC injection braking up to 250% causes a rapid stop (see P073). 

4.4 If the Motor Does Not Start Up 
If the display shows a fault ,code, refer to Section 6. 

If the motor does not start up when the ON command has been given, check that the ON command is valid, 
check if a freque*ncy setpoint has been entered in PO05 and check that the motor specifications have been 
entered correctly under parameters PO81 to PO85. 

If the invener is configured for operation via the front panel (PO07 = 001) and the motor does not start when 
the RUN button is pressed, check that P121 = 001 (RUN button enabled). 

If the motor does not run after parameters have been changed accidentally, reset the inverter to the factory 
default parameter values by setting parameter P944 to 001 and then pressing P. 

4.5 Local and Remote Control 

The inverter can be controlled either locally (default),‘or remotely via a USS data line connected to the RS485 
D-type connector on the front panel. (Refer to parameter P910 in sectioh 5 for the available remote control 
options.) 

When local control is used, the inverter can only be controlled via the front panel or the control terminals. 
Control commands, setpoints or parameter changes received via the RS485 interface have no effect. 

When operating via remote control the inverter will not accept control commands from the terminals. Exceotion: 
OFF2 or OFF3 can be activated via parameters PO51 to PO53 (refer to parameters PO51 to PO53 in section 5). 

Several inverters can be connected to an external control unit at the same time. The inverters can be 
addressed individually. 

For further information, refer to the following documents (available from your local Siemens office] 

E20125-BOOOl-S302-Al Application of the USS Protocol in SIMOVERT Units 6SE21 and 
MICROMASTER (German) 

E20125-BOO0 1 -S302-Al-7600 Application of the USS Protocol in SIMOVERT Units 6SE21. and 
MICROMASTER (English) * 



4. OPERATING MODES English 

4.6 Closed Loop Control 

4.6.1 General Description 

The MICROMASTER provides a PI control function for closed loop control (see Figure 77). PI control is ideal 
for temperature or pressure control, or other applications where the controlled variable changes slowly or 
where transient errors are not critical. This control loop is not suitable for use in systems where fast response 
times are required. 

Note: The closed loop function is not designed for speed control, but can be used for this provided that fast 
response times are not required. 

When closed loop PI control is enabled (P201 = 002), all setpoints are calibrated between zero and lOO%, i.e. 
a setpoint of 50.0 = 50%. This allows general purpose control of any process variable that is actuated by motor 
speed and for which a suitable transducer is available. 

Setpoint 

Low Pass 

P206 P211,P212 

AccelerationI 
Deceleration 

Process 
e.g. fan 

Pooz, PO03 feedback 
(e.g. ductpressure) 

P203,P207 

Transducer 

s 
P208 

Closed Loop Mode Disabled 

P201=000 < 

Closed Loop Mode En 

P201=002 

I 

T 
I-I I-I I-~ I-! Feedback 
I? I7 t-p- 

Monitor 
P210 

Figure 7 7: Closed Loop Control 

4.6.2 Hardware Setup 
Connect the outputs from the external feedback transducer to control terminals 3 and 4. This analogue input 
accepts a O/2 - 10 V signal, has lo-bit resolution and permits a differential (floating) voltage. Ensure that the 
values of parameters PO23 and PO24 are set to 000 and that PO06 is set to 000 or 002. 

15 V dc power for the feedback transducer can be supplied from terminals 8 and 9 on the control block. 

4.6.3 Parameter Settings 

Closed loop control cannot be used unless P201 is first set to 002. Most of the parameters.associated with 
closed loop control are shown in Figure 11. Other parameters which are also associated with closed loop 
control are as follows: 

PO01 (value = 007) 
PO61 (value = 012 or 013) 
P210 
P220 

Descriptions Of aIt closed loop control parameters are provided in section 5, For further detailed information 
about PI operation refer to the Siemens DA 64 Catalogue. 
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English 5. SYSTEM ‘PARAMETERS 

. I l k-A . 
n 

Parameters can be changed and set using the membrane-type buttons to adjust the desired properties of the 
inverter, such as ramp times, minimum and maximum frequencies etc. The parameter numbers selected and 
the setting of the parameter values are indicated in the four digit LED display. 

Note: If you press the A or V button momentarily, the values change step by step. If you keep the buttons 
pressed for a longer time, the val,ues scroll through rapidly. 

Access to parameters is determined by the value set in POO9. Check that the key parameters necessary for 
your application have been programmed. 

Note: In the following parameter table: 
‘0’ Indicates parameters that can be changed during operation. 
‘?r-t-t’ Indicates that the value of this factory setting depends on the rating.of the inverter. 

To increase the resolution to 0.01 when changing frequency parameters, instead of pressing P momentarily to 
return to the parameter display, keep the button pressed until the display changes to ‘- -.nO’ (n = the current 
tenths value, e.g. if the parameter value = ‘055.8 then n = 8). Press A or V to change the value (all values 
between .OO and .99 are valid) and then press P twice to return to the parameter display. 

If parameters are changed accidentally, all parameters can be reset to their default values by setting parameter 
P944 to 1 and then pressing P. 
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PO00 Operating display This displays the output selected in Pool. 

in the event of a fault, the relevant fault code (Fxxx) Is displayed (see 
section 61. In the event of a warning the display flashes. If output 
frequency has been selected (PO01 = 0) and the inverter is OFF, the 
display alternates between the selected frequency and the actual 
frequency. 

PO01 l Display mode O-i Display selection: 
IO1 0 = Output frequency (Hz) 

1 = Frequency setpoint (i.e. speed at whiih inverter is set to run) 
6-W 

2 = Motor current (A) 
3 = DC-link voltage (w) 
4 = Not used 
5 = Motor RPM 
6 = USS status (see section 8.9 
7 = Closed loop control setpoint (% of full scale) 
8 = Output voltage 

-PO02 l Ramp up time (seconds) 0 - 650.00 This is the time taken for the motor to accelerate from standstill to the 
IlO.OOj maximum frequency as set in PO1 3. 

Setting the ramp up time too shod can cause the inverter to trip (fault code 
FO02 - overcurrent). 

1, 
:! ~ 

ii 

(0. 6503) . 
: ( 

PO03 l Ramp down time (seconds) 0 - 650.00 This is the time taken for the motor to decelerate from maximum frequency i 
)I O.OO] (PO1 3) to standstill. I 

Setting the ramp down time too short can cause the inverter to trip (fault 
~ 

code FOOl - overvoltage). 
This is also the period for which DC injection braking is applied (see pO73) 

Frequency t 

La, 

0 Hz 

(0 -650 s) 
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PO04 l Smoothing (seconds) 0 - 40.0 Used to smooth the acceleration/deceleration of the motor (useful in 
IO.01 applications where it is important to avoid ‘jerking’, e.g. conveyor 

systems, textiles, etc.). 

Smoothing is only effective if the ramp up/down time exceeds 0.3 s. 

- Total acceleration lime + 
-15s 

Note: The smoothing curve for deceleration is based on the ramp 
up gradient (PO02) and is added to the ramp down time set 
by PO03. Therefore, the ramp down lime is affected by 
chancres to PO02. 

PO05 . Digital frequency setpoint (Hz) 0 - 400.00 Sets the frequency that the inverter will run al when operated in digital 
15.W mode. Only effective if PO06 set to ‘0’. 

PO06 Frequency setpoint source o-2 Sets the controt mode of the inverter. 
selection IO1 0 = Digital. The inve&r runs at the frequency set in PO05. 

Altmativefy, if PO07 is sel to zero, the frequency may be 
controlled by setting any two of binary inputs PO51 - PO53 to 
values of 11 and 12. 

1 = Analogue. Control via analogue input signal. z. 

2 = Fixed frequency or motor potentiometer. Fixed frequency is 
only selected if the value of at least one binary input (PO51 - 
P053) = 6, 17 or 16. 

Notes: (1) lf POO6=1 andtheinverterissetupforremote 
control operation, the analogue inputs remain active. 

(2) Motor potentiometer setpoints via digital inputs 
are stored when PO1 1 = 1. 

PO07 Keypad control o-1 0 = Front panel buttons disabled (except STOP, A and V). Control is 
Ill via digital inputs (see paramefers PO57 - fO53). A and V may still 

be used to control frequency provided that P124 = 1 and a digital 
input has not been selected to perform this function. 

1 = Front panel buttons enabled (can be individually disabled 
depending on the setting of parameters P121 - P124). 

Note: The digital inputs for RUN, REVERSE, JOG and increase/ 
decrease frequency are disabled. 

PO09 l Parameter protection setting o-3 Determines which parameters can be adjusted: 
PI 0 = Only parameters from PO01 to PO09 can be read/set. 

1 = Parameters from PO01 lo PO09 can be set and all other 
parameters can only be read. 

2 = All parameters can be read/set but PO09 automatically resels to 0 
when power is removed. 

3 = All parameters can be read/set. 
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PO1 1 Frequency setpoint memory O-1 0 = Disabled 
IO1 1 = Enabled after switch-off. i.e. The setpoint alterations made with 

the A I 0 buttons or digital inputs are stored even when power 
has been removed from the invener. 

PO12 l , Minimum motor frequency (Hz) 

PO13 l Maximum motor frequency (Hz) 

0 - 400.00 Sets the minimum motor frequency (must be less than the value of 
I0.W PO13). 

0 - 400.00 Sets the maximum motor frequency. 
15O.OOJ 

PO14 l Skip frequency 1 (Hz) 0 - 400.00 A skip frequency can be set with this parameter to avoid the effects of 
i0.w mechanical resonance. Frequencies within +I-(value of PO19) of this 

setting are suppressed. Stationary operation is not possible within the 
suppressed frequency ranqe - the ranqe is iust passed through. 

. . * * L..i 
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Automatic restart after mains 
‘01’ l failure. 

o-1 
M 

Setting this parameter to ‘1’ enables the inverter to restart automatically 
after a mains break or ‘brownout’, provided the run/stop switch is stitl 
closed, PO07 = 0 and P910 = 0,2 or 4. 

0 = Disabled 
1 = Automatic restart 

PO16 . Start on the fly o-2 Allows the inverter to start onto a spinning motor. 
WI Under normal circumstances the inverter runs the motor up from 0 HL 

However, if the motor is still spinning or is being tien by the load, it will 
undergo braking before running back up to the setpoint - this can cause an 
overcurrent trip. By using a flying restart the irrferter ‘homes in’ on the 
motors speed and runs it up from that speed to the setpoint.Note: If the, 
motor has stopped or is rotating slowjl, some ‘rocking’ may occur as the 
inverter senses the direction of rotation @or to restarting.(See a/so PO2U) 

0 = Normal’restart 

1 = Flying restart after power up, fault or OFF2 (if PO18 = 1). 

: 2 = Flying restart every time (useful in circumstances where the 
motor can be driven by the load). 

PO17 l Smoothing type l-2 1 = Continuous smoothing (as defined by PO04). 
111 2 = Discontinuous smoothing. This provides a fast unsmoothed 

response to STOP commands and requests to reduce frequency. 
Note: PO04 must be set to a value > 0.0 for this parameter to have 

any effect. 

PO18 . Automatic restart after fault O-l Automatic restart after fault: 
lOI 0 = Disabled 

1 = The inverter will attempt to restart up to 5 times after a fault, ~ 
If the fault is not cleared after the 5th attempt, the inverter will 
remain in the fault state until reset. 

WARNING: While waiting to re-start, the display will flash. This 

! 
means that a start is pending and may happen at 
any time. Fault codes can be observed in P930. 

PO19 l Skip frequency bandwidth (Hz) 0 - 10.00 Frequencies set by P014. P027, PO28 or PO29 that are within +I- the 
[2.00) value of PO1 9 are suppressed. 

PO20 Flying start ramp time (seconds) 0.50 - 25.0 Used in conjunction with PO16 (set longer times if persistent FO02 trips 
15.0) occur). 

PO21 l Minimum analogue frequency (Hz) 0 - 400.00 Frequency corresponding to the lowest analogue input value, i.e. 
[O.OOl 0 V or 2 V. This can be set to a higher value than PO22 to give an 

inverse relationship between analogue iiiput and frequency output (see 
diagram in PO22). 
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PO22 l Maximum analogue frequency 0 - 400.00 Frequency corr&ponding to the highest analogue input value, i.e. 
0-W [50.00] 10 V, determined by P023. This can be set to a lower value than PO21 

to give an inverse relationship between analogue input and frequency 
output. 

Note: The output frequency is limited by values entered for 
PO12/PO13. 

PO23 l Analogue input function o-2 o= 0vt010v 

IO1 l= 2vto1ov 
2= 2v=lo1ov 

* The inverter will come to a controlled stop if V < 1 V. 
WARNING: The motor can automatically run without a 

potentiometer or voltage source connected between 
pins 3 and 4. 

WARNING: With PO23=2, the inverter will automatically stti 
when V goes above 1 V. This equally applies to 
analogue and digital control (i.e. POD6 = 0 or 1). 

PO24 l Analogue setpoint addition o-2 If the inverter is not in analogue mode (PO06 = 0 or 2), setting this 
IO1 parameter to ‘1’ causes the analogue input value to be added, 

0 = No addition. 
1 = Addition of the analogue setpoint (defined by P023) Lo the 

fixed frequency or the motor potentiometer Irequency. 
2 = Scaling of digital/fixed setpoint by analogue input (P023) in 

the range 0 - 100%. 
Note: By selecting a combination of reversed negative fixed 

frequency settings and analogue setpoint addition, it is 
possible to configure the inverter for ‘centre zero’ operation 
with a t/-5 V supply or a 0 - 10 V potentiometer so that the 
output frequency can be 0 Hz at any position, including Ihe 
centre position. 

PO27 . Skip frequency 2 (Hz) O-400.00 SeePO74. 
[O.OOl 

PO28 . Skip frequency 3 (Hz) 0 - 400.00 See PO74. 
IO.001 

PO29 l Skip frequency 4 (Hz) 

. PO31 l Jog frequency right (Hz) 

O- 400.00 SeePO14. 
l0.W 

0 - 400.00 Jogging is used to advance the motor by small amounts. It is controlled 

15.00) via the JOG button or wilh a non-latching switch on one of the digital 
inputs (PO51 to P053). 
If jog rigtit is enabled (DINn = 7), this parameter controls the frequency 
al which the inverler will run when the switch is closed. Unlike other 
setpoints, it can be set lower than the minimum frequency. 

p PO32 . Jog frequency left (Hz) 0 - 400.00 If jog left is enabled (DINn =.8), this parameter controls the,frequency 

[5.00] at which the inverter will run when the switch is closed. Unlike other 
setpoints, it can be set lower than the minimum frequency, 
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PO41 l Fixed frequency 1 (HZ) 0 - 400.00 Valid if PO06 = 2 and PO53 = 6 or 18. 

lS.OO] 

PO42 l Fixed frequency 2 (Hz) 0 - 400.00 Valid if PO06 = 2 and PO52 = 6 or 18. 

[lO.OOl 

PO43, l Fixed frequency 3 (Hz) 0 - 400.00 Valfd if PO06 = 2 and PO51 = 6 or 16. 

‘[15.00] 

PO44 l Fixed frequency 4 (Hz) 0 - 4OO.fIO Valid if PO06 = 2 and PO51 = PO52 = PO53 = 17. 

I20.001 

PO45 Inversion fixed setpoints for o-7 
fixed frequencies 1 - 4 

Sets the direction of rotation for the fixed frequency: 
lOI 

* Fixed setpoints not inverted. 
r Fixed setpoints inverted. 

PO46 . Fixed frequency 5 (Hz) 0 - 400.00 Valid if PO06 f 2 and PO51 = PO52 = PO53 = 17. 
[25.00] 

.PO47 . Fixed frequency 6 (Hz) 0 - 400.00 Valid if PO06 = 2 and PO51 = PO52 = PO53 q 17. 
po.00) 

PO48 . Fixed frequency 7(Hz) 0 - 400.00 Valid if PO06 = 2 and PO51 = PO52 = PO53 = 17. 
[35.00) 

PNiO 
I s-v 

Inversion fixed setpoints for o-7 
fixed frequencies 5 - 7 

Sets the direction of rotation for the fixed freou -,~ency: 
[Ol 

FF5 FF6 FF7 
PO50 = 0 * 3 * 

I PO50 = 1 e * 3 

* Fixed setpoints nol inverted. 
t Fixed setpoints inverted. 

. 

. . 
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. PO51 Selection control function, DIN1 o- 19 
(terminal 5) fixed frequency 3 111 
or binary fixed frequency bit 0. 

PO52 Selection control function, DIN2 o-19 
(terminal 6) fixed frequency 2. 14 
or binary fixed frequency bit 1. 

PO53 Selection control function, DIN3 o- 19 
(terminal 7). fixed frequency 1 
or binary fixed frequency bit 2. 161 

T 
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Value 

0 
I 
2 
3 
4 
5 
6 

: 
9 
IO 

11 
12 
I3 

I4 

15 
I6 
I7 

I8 

I9 

5. SYSTEM PARAMETERS 

FunctionofPO5ItoP053 

Input disabled 
ON right, 
ON left 
Reverse 
OFF2 l . 
OFF3 .* 
Fixed frequencies 1 - 3 
Jog right 
Jog left 
Remote operation 
Fault code reset 

Increase frequency * 
Decrease frequency a 
Disable analogue input 
(setpoint is 0.0 Hz) 
Disable the ability to change 
parameters 
Enable dc brake 
Do not use 
Binary fixed frequency control 
(fixed frequencies 1 - 7) 
As 6, but input high will also 
request RUN * 
External IriplPTC 

Function, 
low state 

Off - 
Off 
Normal 
OFF2 
OFF3 
Off 
Off 
Off 
Local 
Off 

Off 
Off 
Anafogue on 

enabled 

Funclion, 
high state 

On rig& 
On left 
Reverse 
On 
On 
On 
Jog right 
Jog left 
Remote 
Reset on 
rising edge 
Increase 
Decrease 
Anafogue 
disabled 
disabled 

Off Brake on 

bf f Qn 

Off 3n 

Yes (FO12) No 

‘* Only effective when PO07 = 0. 
l s See section 4.3. 

BinaryCodedFixedFrequencyMapping 
(PO51-, PO52, PO53 = 17) 

1 RUN to FFl (PO41) ) .O ! 0 ! 1 J 
RUN to FF2 (P042) 0 1 0 

RUN to FF3 (P043) 0 1 1 4 
1 RUN to FF4 (P044) 1 1 ! 0 I 0 J 
RUN to FF5 (P046) 1 0 1 

RUN to FF6 (PO47) 1 1 0 

RUN to FF7 (P048) 1 1 1 

PO56 Digital input debounce time o-2 0 = 12.5ms 
IO1 I = 7.5 ms 

2 = 2.5 ms 

&139-H175cw04~8 *5lazmHnpk1H)7 
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PO61 Selection relay output RLl o-13 
161 

i fnverter switches off (see parameter f93U and section 6). 

’ 
lnverter does not switch off (see parameter P937j. 
‘Active low’ = relay OPEN. ‘Active high = relay CLOSED. 

PO62 Electra-mechanical brake option _ o-4 This operates in the same manner as the external brake control 
control Dl (described in PO631PO64), except that the relay is not activated. 

o= Normal stop mode 
I-3= Donotuse 
4 = Combination stop mode 

PO63 External brake release delay 0 - 20.0 Only effective if the-relay output is set to control an external brake (PO61 
(seconds) II.01 = 4). In this case when the inverter is switched on, it will run at the 

minimum frequency for the time set by this parameter before releasing 
the brake control relay and ramping up (see i//ustra&ion in POtS4). 

PO64 External brake stopping time 0 - 20.0 
(seconds) 

As’P063, only effective if the relay output is set to control an external 
II .Ol brake. This defines the period for which the inverter continues to run at 

the minimum frequency after ramping down and while the external 
brake is applied. 

f * ON OFF 
I 

Notes: (I) Settings for PO63 and PO64 should be slightly longer 
: than the actual lime taken for the external brake to 

apply and release respectively. 
(2) Setting PO63 or PO64 to too high a value, especially 

with PO1 2 set to a high value, can cause an 
overcurrent warning or trip as the inverter attempts to 
move a locked motor shaft. 

PO65 Current threshold for relay (A) 0 - 99.9 This parameter is used when PO61 = 9. The relay switches on when 
Il.01 the motor current is greater than the value of PO65 and switches off 

when the current falls to 90% of the value of PO65 (hysteresis). 
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PO73 l DC injection braking (%) 0 - 250 This stops the motor by applying a DC current. This causes heat to be 
IO1 generated in the motor rather than the inverter and holds the shaft 

stationary until the end of the braking period. Braking is effective for the 
period of time set by PO03. 

The DC brake can be activated using DIN1 - DIN3 (braking& acfive /or 
as long as the DIN is high - see PO51 - PO53). 

WARNING: Frequent use of long periods of dc injection braking 
can cause the motor lo overheat. 
If DC injection braking is enabled via a digital input 
then DC current is applied for as long as the digital 
input is high. This causes heat in the motor. 

PO74 l 14 motor derating O-1 0 = Disabled 
Ill 1= Enabled. Causes an F074 trip if the motor exceeds the h calculation. 

The time taken to trip is dependent on the difference between the 
overload current and the nominal motor curent rating stored in PO83 - 
typically a 150% overload will result in a switch-off in 1 - 2 minutes. 

WARNlNG: Where motor thermal protection is require4 an external 
PTC must be used 

PO76 l Pulse frequency o-7 Sets the pulse frequency (from 2 to 16 kHz) and the PWM mode. If 
IO or 4) silent operation is not absolutely necessary, the losses in the inverter 

as well as the RFI emissions can be reduced by selecting lower pulse 
frequencies. 

O/l = 16 kHz (230 V default) 
213= 8kHz 
415 = 4 kHz (400 V default) 
6ll= 2 kHz 

Note: When PO76 = O/l, the display of the current at frequencies 
below 10 Hz is less accurate. 

400V inverters require the continuous current rating reduced for 
operation below SHz, when operating at switching frequencies greater 
than 4kHz and with boost values greater than 100% (PO78 t P079). 
These are typically as follows: 

GB513s+ll75c-U04~8 ‘simwnpclrr? 
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PO77 Control mode o-2 Controls the relationship between the speed of the motor and the 
Ill voltage supplied by the inverter. One of two modes can be selected: 

011 = Linear voltage/frequency 
Use this curve for synchronous motors or motors connected 
in parallel. 

2 = Quadratic voltage/frequency relationship 
This is suitable for centrifugal pumps and fans. 

VM 
L .~...................... 

V” 0 
.:. 

. k: 

o/l 

2 

f” mw f 

PO78 l Continuous boost (%) 0 - 250 Operates continuously over the whole frequency range. 
IW For many applications it is necessary to increase low frequency torque. 

This parameter sets the start-up voltage at 0 Hz to adjust the available 
torque for low frequency operation. 100% setting will produce rated 
motor current at low frequencies. 

WARNING: If PO78 is set too high, overheating of the motor 
and/or an overcunent trip (FDO2) can occur. 

PO79 l Starting boost (%) O-250 Fw drives which require a high initial starting torque, it is possible to 
IO1 set an additional current (added to the setting in P078) during ramping. 

This is only effective during initial start up and until the frequency 
setpoint is reached. 

Note: This increase is in addition to P078. 

PO81 Nominal frequency for motor (Hz) 0 - 400.00 :: 
(50.001 

PO82 Nominal speed for motor (RPM) 0 - 9999 
I* T’r “1 These parameters must be set for the motor used. 

PO83 Nominal current for motor (A) 0.1 - 99.9 
Ii’ T’it] 

Read the specifications on the motor’s rating plate (see Figure 70 in 
section 3.2.1). 

PO84 Nominal voltage for motor (V) 0 - 1000 
(7%+7Tk?c] 

Note: The inverter’s default setting vary according to the power rating. 

PO85 Nominal power for motor (kW/hp) 0 - 100.0 
[Tt?ra] 

P089.e Stator resistance (fIt) 0.01-100.00 The stator resistance of the motor should be entered in this parameter. 
I***) The value entered should be the resistance between any two phases 
‘. with the motor connected. The measurement should be made at the 

inverter output terminals with power off. 
Not?: If the value of PO89 is too high then an overcurrent trip 

(FO02) may occur. 

PO91 l Serial link slave address o- 30 Up to 31 inverters can be connected via the serial link and controlled 
lOI by a computer or PLC using the USS protocol. This parameter sets a 

unique address for the inverter. 

~SWMSpk159? G85l3Q4i1754wJ4i8 
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161 3 = 1200baud 
4 = 2400 baud 
5 = 4800 baud 
6 = 9600 baud 
7 = 19200 baud 

Note: Some RS232 to RS485 converters are not capable of 
baud rates higher than 4800. 

PO93 ’ Serial link timeout (seconds) 0 - 246 This is the maximum permissible period between two incoming data 
IO] telegrams. This feature is used to turn off the inverter in the event of a 

communications failure. 
Timing starts after a valid data telegram has been received and if a 
further data telegram is not received within the specified lime period, 
the inverter will trip and display fault code FOO8. 
Setting the value to zero switches off the control. 

Serial link nominal system setpoint 
‘Og4 ’ (Hz) 

0 - 400.00 Setpoints are transmitted to the inverter via the serial link as 
(50.001 percentages. The value entered in this parameter represents 100% 

(HSW = SOOOH). 

PO95 l USS compatibility o-2 0 = Compatible with 0.1 Hz resolution 
IO1 1 = Enable 0.01 Hz resolution 

2 = HSW is not scaled but represents the actual frequency value IO 
a resolution of 0.01 Hz (e.g. 5000 = 50 Hz). 

PO99 l Option module type O-1 ‘, 0 = Option module not present . 
IO1 1 = PROFIBUS module (enables parameters relating to PROFIBUS) 

PlOl l Operation for Europe or USA o-1 This sets the inverter for European or USA supply and motor 
IO1 frequency: 

0 = Europe (50 Hz) 
1 = USA (60 Hz) 

Note: After setting PlOl = 1 the inverter must be re-seK to factory 
defaults. i.e. P944 = 1 to automatically set PO13 = 60 Hz, 
PO81 = 60 Hz, PO82 = 1680 rpm and PO85 will be disptayed 
in hp. 

PI11 lnverter power rating (kW/hp) 0.0 - 50.00 Read-only parameter that indicates the power rating of the inverter in 
I* * *I kW. e.g. 0.55 = 550 W 

Note: If PlOl = 1 then the rating is displayed in hp. 

P112 lnverter type (model) 1 - 7 Read-only parameter. 
I* * :kl 1= MICROMASTER series 2 (MM2) 

2 = COMBIMASTER 
3 = MIDIMASTER 
4 = MICROMASTER Junior (MMJ) 

a 5 = MICROMASTER series 3 (MM3) 
6 = MICROMASTER Vector (MMV) 
7 = MIDIMASTER Vector (MDV) 

P113 lnverter type (power rating) 0 - 29 Read-only parameter. 
j’laa] 0= MM12 10 = MMXY2 20 = MM3713 

I= MM25 11= MM2512 21 = MM5513 
2= MM37 12 = MM3712 22 = MM7513 
3= MM55 13 = MM5512 23 = MM1 1013 
4 q MM75 14 = MM7512 24 = MM15013 
!i= MM110 15 = MM11012 25 = MM22013 
6= MM150 -+ 16 = MM1 50/2 26 = MM30013 
7 = MM220 17 = MM22012 27 = MM40013 
8 = MM300 18 = MM30012 28 = MM55013 

19 = MM40012 29 = MM75013 

G8513s.Hl7~uw9.6 ‘samelnpc1997 
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I mm. 

Ill 1 = RUN button enabled (only possible if PO07 = I). 

P122 Enable/disable o-1 0 = FORWARD/REVERSE button disabled. 
FORWARD/REVERSE button 111 1= FORWARD/REVERSE button enabled (only possibfe if PO07 = 1). 

P123 Enable/disable JOG button o-1 0 = JOG button disabled. 
111 1 = JOG button enabled (only possible if PO07 = 1). 

P124 Enable/disable A and V buttons 0 - 1 0 = A and V buttons disabled. 
Ill 1 = A and V buttons enabled (only possible if PO07 = 1). 

Note: This applies for frequency adjustment only. The buttons can 
still be used to change parameter values. 

P125 Reverse direction inhibit o-1 0 = Reverse direction disabled. Inhibits reverse commands from ALL 

PI sources (reverse RUN commands result in forward rotation) 
1 = Normal operation (FORWARDIREVERSE’operation allowed) 

P131 Frequency setpoint (Hz) 0.00-400.00 
I-l 

P132 Motor current (A) 0.0 - 99.9 
l-1 

P134 DC link voltage (V) 0-1000 Read-only parameters. These are copies of the values stored in 

I-1 PO01 but can be accessed directly via the serial link. 

P135 Motor RPM 0 - 9999 
I-l 

P137 Output voltage (V) 0 - 1000 

I-1 

P140 Most recent fault code 0 - 9999 The last recorded fault code (see section 6) is stored in this parameter. 
I-1 This is a copy of the code stored in P930. 

PI41 Most recent fault code -1 0 .9999 This parameter stores the last recorded fault code prim to that stored 
I-1 in R1401p930. 

PI42 Most recent fault code -2 0 - 9999 This parameter stores the last recorded fault code prior to that stored 
l-l in P141. 

P143 Most recent fault code -3 0 - 9999 This parameter stores the last recorded fault code prior to !hat stored 
I-l ‘in P142. 

P201 Closed loop mode o-2 0 = Normal operation (closed loop control disabled). 
IO1 l= Notused. 

2 = Closed loop control “using analogue input for transducer feedback 
input. 

p202 l Pgain (%I 0.0 - 999.9 Proportional gain. 
~W 

P203 . lgain (%) 0.00.99.99 Integral gain. 
IO.001 0.01% corresponds to the tonqest inteqral action time. 

P205 l 
Sample interval (x 25 ms) 1 - 2400 Sampling interval of feedback sensor. 

111 

P206 . Transducer filtering o-255 o= Filter off. 
IO1 1 - 255 = Low pass filtering applied to sensor. 

P207 . Integral capture range (%) ‘O- 100 Percentage error above which integral term is reset to zero. 
IlW 

P208 Transducer type o-1 0 = An increase in motor speed causes an increase in sensor 
Dl voltage/current output. 

1 = An increase in motor speed causes a decrease in sensor 
voltage/current output. 
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P210 Transducer reading (%) 0.0 - 100.0 Read only. Value is a percentage of full scale of the selected input. 
I-1 

P211 l 0% setpoint 0.00-100.00 Value of P210 to be maintained for 0% setpoint. 
lO.~l 

P212 l 100% setpoint 0.00-100.00 Value of PZIO to be maintained for 100% setpoint. 
1100.00] 

P220 PI frequency cut-off ‘O-7 0 = Normal’operation 
101 1 = Switch off inverter output at or below minimum frequency. 

P700 
- 

P701 l 

Specific to PROFtBUS-DP. See PROFIBUS Handbook ior further 
defails. 

P702 Access on& possible with PO99 = 1 

P880 
P910 l LocaURemote mode o-4 Sets the inverter for local control or remote control over the serial link: 

lOI 0 = Local control 
1 = Remote control (and setting of parameter values) 
2 = Local control (but remote control of frequency) 
3 = Remote control (but local control of frequency) 
4 = Local control (but remote read and write access to 

parameters and facility to reset trips) 

Note: When operating the inverter via remote control (P910 = 1 
or 3) the analogue input remains active when PO06 = 1 
and is added to the setpoint. 

P918 l 
Specific to PROFIBUS-DP. See PROFIBUS Handbook for &her 
details. Access only possible with PO99 = 1 

P922 Software version 0.00 - 99.99 Contains the software version number and cannot be changed. . . 
I-l 

P923 l 
Equipment system number 0 - 255 You can use this parameter to allocate a unique reference number to 

101 the inverter. It has no operational effect. 

P927 . Specific to PROFIBUS-DP. See PROFBUS Handbook for further 
details. 

P928 . Access o@y possible with PO99 = 1 

P930 Most recent fault code 

P931 Most recent warning type 

0 - 9999 The last recorded fault code (see section 6) is stored in this parameter. 
I-I This parameter can be cleared using the A and V buttons. 

0 - 9999 The last recorded warning is stored in this parameter until power is 
l-1 removed from the inverter: 

002 = Current limit aclive 
003 = Voltage limit active 
005 = lnverter over-temperature (Internal PTC) 

P944 ‘Reset to factory default settings O-1 Set to ‘1’ and then press P to reset all parameters except PlOl to the 
lOI factory default settings. 
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P947 
P958 

P963 
P967 

P968 

specific t0 PROFMJS-DP. See PROflBUS Handbook fw fmher 

details. 

Access on!y possibk with PO99 = 1 

P970 
P971 l EEPROM storage control o-1 0 = 

I11 
Changes to parameter settings oncluding W71) are lost when 
power is removed. 

1 = Changes to parameter settings are retained during periods 
when-power is removed. 

WARNING: When using the serial link to update the parameter 
set held in EEPROM, care must be taken not to 
exceed the maximum number of write cycles to this 
EEPROM - this is approximately 50,000 write cycles. 
Exceeding this number of write cyclei would result 
in corruption of the stored data and subsequent 
data loss. The number of read cycles are unlimited. 
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English 

In the event of a failure, the inverter switches off and a fault code appears on the display. The last fault that 
occurred is stored in parameter P930. e.g. ‘0003’ indicates that the last error was FO03. 

FOOZ 

FO03 

FO05 

FOO8 

FOlO 
FOll 
FO12 
FO13 
FO18 

F030 
F031 
F033 
F036 
F074 

F106 

F112 
FlSl-Fl!i3 

F188 

F201 
F212 

Overvoltage 

Overcurrent 

Check whether supply voltage is within the limits indicated on the rating plate. 
fncrease the ramp down time (PO03). 
.Check whether the required brakinq power is within the specified limits. 

’ Check whether the motor power corresponds ;o the inverter power. 
Check that the cable length limits have not been exceeded. 
Check motor lead and motor for short-circuits and earth fat&. 
Check whether the motor parameters (PO81 - PO86) correspond with the 
motor being used. 
Check the stator resistance (P089). 
Increase the ramp-up time (PO02). 
Reduce the boost se1 in PO78 and P079. 
Check whether the motor is obstructed or overloaded. 

3verfdad Check whether the motor is overloaded. 
Increase the maximum motor frequency if a motor with hiqh slip is used. 

#nverter overlemperature Check that the ambient temperature is not loo high. 
[internal PTC) Check that the air inlel and outlet are no1 obstructed. 

Check that the inleqraf fan is workinq. 

USS protocol timeout Check the serial inlerface. 
Check the settings of the bus master and PO91 - P093. 
Check whether the timeout interval is loo short (PO93). 

lnitialisation fault I Parameler loss . Check the entire parameter set. Set PO09 to ‘0000’ before power down. 

lnlernal interface fault . Swilch off power and switch on aqain. 

Exlernal trip (PTC) Check if motor is overloaded. 

Proqramme fault * Switch off power and switch on aqain. 

Auto-restart after fault. Automatic re-start after fault (P018) is pending. 
WARNING: The inverter may start at any time. 

PROFIBUS link failure Check Ihe inleqrily of the link. 

Option module lo link failure Check the inleqrity of the link. 

PROFIBUS configuration error Check the PROFIBUS confiquralion. : 

PROFIBUS module watchdog trip Replace PROFIBUS module . 

Motor overtemperature by 1’1 Check that the motor current does not exc&d the value set in P083. 
calculation 

Parameter fault PO06 Parameteriie fixed frequency(ies) and/or motor polenliomeler on the digital 

Parameter fault PO7 21PO13 

3iqital input parameter fault 

4utomatic calibration failure 

3006 = 1 while P201 = 2 

‘arameler fault P21 VP212 

Set parameter PO12 c PO13. 

Check the settings of digital inputs PO51 lo P053. 

Motor not connected to inverter - connect motor. 

If the fault persists, se1 PO88 = 0 and then enter the stator resistance of the 
motor into PO89 manually. 

Change parameter PO06 and/or P201. 

Set parameter P211 < P212. 

l Ensure that the wiring guidelines described in section 2.7 have been complied with. 
When the faufl has been corrected the inverter can be reset. To do lhis press button P twice (once lo display PO00 and the second 
time to reset the fault), or erase the fault via a binary input (see parameters PO57 - PO53 in section 5) or via the serial inlerface. 

G8513~Hl7SWJO4lcE c kmmpk 1w 

EbwY7 34 



7. SPECIFICATIONS English 

I 1 
655 .MM75 

MM110 MM150 I MM220 MM3@lC 
input vobqe ranqe 1 1 AC 230 V d-15% 2 AC 208 V t/.70% 

I 31, 1 0.7511 1 l.l/l’i, I 1.512 I 2.213 I 3.0/4 Motor output rabng ’ (kW I hp) 

Continuous output 

a olltouI current klom.l 

0.12 I ‘Is 0.25 I ‘i3 0.37 I ‘I2 0.55 
I L , I I 

350 VA 660 VA 920 VA .1.14kVA 1 1.5kVA 1 2.1 kVA ( 2.8kV 

0.75A 1.5A 1 
‘A 1~ 4.0kVA 1 5.2kVA 

2.1 A 2.6A 3.5.A 4.8A 6.6 A 9.OA 11.8 A 1 

.ss B filters are available (see section 8.3). 

lnvener model 

input voitaqe ranqe 

Motor output rating a (kW I hp) 

Contiiuous output 

Outcut current (nom.) a 

1 .3 AC 230 V +/-15% 
0.12/‘/s 0.25/‘/s 0.37/‘/* 0.55/3/, 0.75/l l.l/l’/s 

.-3AC 
1.5 12 2.213 3.0 i 4 4.015 

350 VA 66OVA 920VA ‘-- 
0.75A 1.5A 2.1 A 

4kVA I 7.5kVA ( 2.1kVA 1 2.8kVA 1 4.0kVA ]>2kVA 1 7.0kVA 1 
3.5 A 4.8A 6.4A 9.0 A 11.8A 15.9 A 

, 

Order No. @SE92 ..) 

lnverter model 
1%lDA40 1114DA40( 12oDA40( 12.7DA401 lWA4o~ lMDB40) 17.3DB401 naooc401 zt-3Dcaoj 2&6~w 

MM3713 1 fv+M55/3 j Mh475/3 1 MMllM 1 MM15013 1 1 MM22013 hlM3OO/3 1 MM400/3 1 f,n455(y3 1 ~~75013 

Input voltage ranqe 3 AC 380 V - 500 V +/-IO% 
Motor cutput rating a(kW I hp) 0.37i’rs IO.55/3/,( 0.7511 1 l.l/l’/*( 1.5/2 1 2.213 1 3.014 1 4.015 

2.0 kVA i 

I I 

Continuous wtput 

Output current (nom.) (400 V I500 V) a 

930VA 1.15kVA 1.5kVA 2.1 kVA ] 2.8kVA 1 4.0kVA 52kVA 1 7.0kVA 9.OkVA 1 l;~.. 
1.05ro.~ 1.5 !1.3A 2.0/1.8A 28/2.5A 3.713.3A 1 5.214.6A 6.816.OA 1 92/8,1A 116/10,4AI 1501139A 

Output current (max. continuous) 1.2/1.06A 1.6/l.45A 2.111.9A 3.012.7A 4.013.6A 5.915.3A 7.716.9A lO2/9,lA 13; 
Input current (I n-ni) 2.2 A 2.8 A 3.7 A 4.9A 1 5.9A 8.8 A 11.1 A 13.6A 17.1 A 22.1 A 
Recommended mains fuse 10A 1’ 16A 20A 25 A 
Recommended lead Input l.Ornnl 
cross-section (min.) 

1.5 mm’ 2.5 mm’ 4.0 mm’ 
0lJlput 1.0 mm’ 1.5 mm’ 

I 
2.5 mm’ 

Dimensions (mm) (w x h x d) 73X175X141 

I 

149x184x172 1 185x215x195 
Weight (kq I lb) 0.75 Il.7 2.4 15.3 I 4.81105 

Optional external Class A and Class B filters are available (see section 8.3). 

Notes 

a Siemens 4 pole-motor, lLA5 series or equivalent. 

b Assumes 3-phase supply. If a single phase supply is used, the input current ratings, wire sizes and fuses for single phase 
MICROMASTERS will apply. 

’ MM300 and MM300/2 require an external choke (e.g. 4EM6100-3CB) and a 30 A mains fuse to operate on a single phase supply. . 
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English 7. SPECIFICATIONS 

Additional protection: Against short-circuits and earth/ground faults putt-out protection. 
Protection against running with no load (open-circuit) 

., ,,,, ..:; .: ,:,. :,.“,$ :, “i:., ;,:;8,, ,::.:::,i~,,.,;:ci:,l~,i”::~ /.. .~::,:.:.:~..;:.~,‘~~::,:~,: ,,.:, :,;.j; j’.., ‘:?I.;, ‘.‘.‘%‘:..‘.:r. i’::‘::: ,:‘:“::::.‘i”“:.:~,:~‘)y,.“,:ii”~;:,~’: .,....., ..a ,\., ~ ., . . . . ‘~~~~~,Ei~:~~ ~~~~~~:~~:~,.~.~~~~:, :‘;y:: F;; .‘s;+;:i ~~~~~~~~~oos~~~, ,rgz&;: y;<; ?$J+,:: $y.qy .‘Y:, .+;: ‘B”{, .ga:: ::f$ +&;;;y$: 2;; :y:, :‘FI ;,:;j;, 
.%.. . . . . . . ,....., . . . . . . . .,l. . . . . . /. .I.._. .,.. . . . . . .._. . . ..(.-. ,. . . : ..:.,.:;.: :.:.:., ,... ‘.:i .:.:.:.:.:t:;. :.: . . . . ,.: :.:.. :...:.. :.:x .,... :u :...:.:.: .,..... :<.:r.:.:~.:.:.>?, : : :.:.:...>*::.:.:...:. . . :.:: ,.,. ;:L _,.. :.>::, :. .:.. : :.. ,\.. :: : : . . . > >,.:::: . . . . . : : .,...( ,..,.... . . . . . . . _.... ., ,.,.,, 

Regulation and control: Voltage/frequency curve 
.:..:“I. ;::;.:’ ; ; ‘1 : . . . 

.~~~~~:,~~~bintll’ .y g&t? ‘+ :;. . . . . . 

Degree of protection: Frame size A: IP20 
(NEMA 1 using accessory kit - see options) 

Frame sizes B & C: lP20 (NEMA 1) 

~~~~~~:separai~~~~~~~” 
:/::‘. . . . . <.; ..A.. / . . . . .i . . . . . . . . . . . . . , . . . . . . . ,... >... ..:..: ,...... ?i, 
Electra-magnetic compatibility (EMC): See section 8.3 

Options / Accessories 

Addjtional RFI suppression filter 
Clear Text Display (OPm2) 

PROFIBUS module (CB15) 

SIMOVIS software for control via PC 
P/ease contact your local 
Siemens sales office for 

Output chokes and line chokes 

Output filters 

further details 

IP20 (NEMA 1) Accessory Kit 

085139-W1750UO4jcE ‘ SmrmrpklYYl 
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8. SUPPLEMENTARY /NFORMATlON English 

8.1 Application Example 

Setup procedure for a simple application 

Motor: 220 v 
1.5 kW output power 

Application requirements: Setpoint adjustable via potentiometer 0 - 50 Hz 
Ramp up from 0 to 50 Hz in 15 seconds 
Ramp down from 50 to 0 Hz in 20 seconds 

lnverter used: MM 150 (6SE92 16-8BB40) 

Settings: PO09 = 2 (all parameters can be altered) 
PO81 - PO85 = values given on motor rating plate 
PO06 = 1 (analogue input) 
PO02 = 15 (ramp up. time) 
PO03 = 20 (ramp down time) 

This application is now to be modified as follows: 

Operation of motor up to 75 Hz’ 
(voltage/frequency curve is linear up to 50 Hz). 
Motor potentiometer setpoint in addition to 
analogue setpoint. 
Use of analogue setpoint at maximum 10 Hz. 
Ramp times to remain the same. 

i.e. 

Parameter adjustments: PO09 = 2 (all parameters can be altered) 
PO1 3 = 75 (maximum motor frequency in Hz) 
PO06 = 2’(setpoint via motor potentiometer or fixed setpoint) 
PO24 = 1 (analogue setpoint is added) 
PO22 = 10 (maximum analogue setpoint at IO V = 10 Hz) 

8.2 USS Status Codes 

The following list gives the meaning of status codes displayed on the front panel of the inverter when the serial 
link is in use and parameter PO01 is set to 006: 

001 Message OK 
002 Slave address received 
100 Invalid start character 
101 Timeout 
102 Checksum error 
103 Incorrect message length 
104 Panty fail 

Notes 

(1) The display flashes whenever a byte is received, thus giving a basic indication that a serial link 
connection is established. 

(2) If ‘100’ flashes on the display continuously, this usually indicates a bus termination fault. 
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English 

8.3 Electra-Magnetic 

All manufacturers i assemblers 

8. SUPPLEMENTARY INFORMATION 

Compatibility (EMC) 

of electrical apparatus 
placed on the market as a single unit intended for 
EEC/89/336 after January 1996. There are three 
demonstrate compliance: 

which performs a complete intrinsic function which is 
the end user must comply with the EMC directive 
routes by which the manufacturer/assembler can 

1. Self-Cerfificafion 

This is a manufacturer’s declaration that the European standards applicable to the electrical 
environment for which the apparatus’is intended have been met. Only standards which have been 
officially published in the Official Journal of the European Community can be cited in the 
manufacturers declaration. 

2. Technical Construction File 

A technical construction file can be prepared for the apparatus describing its EMC characteristics. This 
file must be approved by a ‘Competent Body’ appointed by the appropriate European government 
organisation. This approach allows the use of standards which are still in preparation. 

3. EC Type- Examination Certificate 

This approach is only applicable to radio communication transmitting apparatus. 

The MICROMASTER units do not have an intrinsic function until connected with other components (e.g. a 
motor). Therefore, the basic units are not allowed to be CE marked for compliance with the EMC directive. 
However, full details are provided below of the EMC performance characteristics of the products when they are 
installed in accordance with the wiring recommendations in section 2.1. 

Three classes of EMC performance are available as detailed below. Note that these levels of performance are only 
achieved when using the default switching frequency (or less) and a maximum motor cable length of 25 m. 

Class 1: General Industrial 
Compliance with the EMC Product Standard for Power Drive Systems EN 68100-3 for use in Second 
Environment (Industrial) and Restricted Distribution. 

l Limits not required inside a p/ant 
where no other consumers are 
connected to the same elecfricrty 
supply transformer. 

G6513%H17swlo49-6 ‘!%$mm~lY37 
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8. SUPPLEMENTARY INFORMATION English 

Class 2: Filtered Industrial 
This level of performance will allow the manufacturer/assembler to self-certify their apparatus for compliance 
with the EMC directive for the industrial environment as regards the EMC performance characteristics of the 
power drive system. Performance limits are as specified in the Generic Industrial Emissions and Immunity 
standards EN 50081-2 and EN 50082-2. 

Class 3: Filtered - for residential, commercial and light industry 

This level of performance will allow the manufacturer / assembler to self-certify compliance of their apparatus 
with the EMC directive for the residential, commercial and light industrial environment as regards the EMC 
performance characteristics of the power drive system. Performance limits are as specified in the generic 
emissibn and immunity standards EN 50081-l and EN 50082-t. 

Note: 
The MICROMASTERS are intended exclusively for professional applications. Therefore, they do 
not fall within the scope of the harmonics emissions specification EN 61000-3-2. 

. 
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English 8. SUPPLEMENTARY INFORMATION 

Compliance Table: 

W12 - MM220 
1111212 - MM30012 

EMC Class 

Class 2 
Class 1 

W 15013 - MM750/3 
1 MM1 50/3 - MM750/3 with external filter (see table) 

I Class 1 
I Class 2’ 

l If the installation of the inverter reduces the radio frequency field’emissions (e.g. by installation in a 
steel enclosure), Class 3 limits will typicaily be met. 

i 

External Filters: 

MM22013 & MM300/3 

‘Class B filters are for use with l/3 AC 230; unfiltered units. 

8.4 Environmental Aspects 

Transport and Storage 
Protect the inverler against physical shocks and vibration during transport and storage. The unit must also be 
protected against water (rainfall) and excessive temperatures (see section 7). 

The inverter’s packaging is re-usable. Retain the packaging or return it to the manufacturer for future use. 

If the unit has been in storage (non-operational) for more than one year, you must re-form the DC-link 
capacitors before use. Refer to your local Siemens sales office for advice on the procedure. 

Dismantling and Disposal 
The unit can be broken-down to its component parts by means of easily-released screw and snap connectors. 

The component parts can be re-cycled, disposed of in accordance with local requirements or returned to the 
manufacturer. 

Documentation 
This handbook is printed on chlorine-free paper which has been produced from managed sustainable forests. 
No solvents have been used in the printing or binding process. 
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8. SUPPLEMEiVTARY INFORMATlON English 

8.5 User’s Parameter Settings 

Record your own parameter settings in the table below: 

Parlo I I - 

PO04 I 

PO62 1 I 0 

PO64 { 

( Siemm f 1597 G8S13PH17SWJO4PB I 
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PO73 I I 0 

P201 I I 0 

P930 I 1 - 

it ?i >k = Value depends on the 
rating of the invetter 
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ST,RAr"GY- ParrIs Ad . 
CHIART: Blower Ei Auto 
L)ATE: C~/l~/98 ?IKE: 10:23:i2 -, -4, PAGE : 1 of 1 COLmmJ: 1 R3W: 1 



ACTIONS 

Action Block: Block 0 (Id: 01 ' 
Exit to: Auto (Id: 30) 

There are no instructions in this action block. 

Action Block: Manual Chart IId: 33! 
This action block has no exit. 

s:ar;s the Manua; MO& of Operac2or: 3f 
Start Chart 

Char: Blower ai Manual 
Put Starus In Bl Manuai-Charr 

Clears the Blower Bl Auto char: status 
Move 

,(-mm 0 
TC gl-Auto-Chart 

Action Block: Manual Chart IId: 59) 
This action block has no exit. 

starts the Manuai Mode of Operation, of 
Start Chart 

Chart Blower-El-Manual 
PUT Status In Bl-Manual-Chart 

Clears the Blower Bl Auto chart status 
Move 

From 0 
To 81 Auto Char: - - 

the Biower BJ 

the Blobe: a: 

Action Block: ~IO~F (Id: 75) 
Exit to: T:me: (10: 3;s 

There are no instructions in thus action block. 

Action Bldck: Ser Time ilS: 530 
Exit to: Time? !ia: 34, 

Move 
Frorr 
Tc 

300 
Stop-Timer 

Action Block: Start IIa: 2) 
Exit to: Block C (Id: Oi 

star: rommand 

Turn On 

B1 start - 

Action Block: Stol: ;Id: Li) 
Exit to: Eiock G :Id: 0) 

1 '. 
StOF Command 



Turn Off 

CONDITIONS 

Condition Block: k:iYc, 113: 301 
TRUE Exit to: FRX;/T? (Id: 39j 
FALSE Exit to: Manual Cnarr ;ia: 33 

B;owrr ar ku:omar:c 
IS -i 

Equal to Table ElzXUent? 
At Inaex 4 
Of TaDi* AM status - 

Condition Block: iL:c iid: 701 
TRUE Exit to: ncae (Id: 751 
FALSE Exit to: Manuai CnaX IId: 691 

B:ower 3; Autcmdt~c 
is -1 

Equal to Table Element? 
.4t Inaer. 4 
Of Table Al-!-Starus 

Condition Block: PRW1/2? (Id: 39) 
TRUE Exit to: Tripped? (Id: 4) 
FUSE Exit to: PRW?? IId: 40) 

PRCL': or PRWZ RunKing? 
is PRWl-rur, 

OR? 
PRW2-run 

Condition Block: PRW1/2? (Id: 59: 
TmJE Exit to: Black 0 (Id: 0) 
FALSE Exit to: PRW31 (Id: 60) 

PRWl or PRWZ Running? 
1s PRWl-run 

OR? 
PRW2 rur. - 

Condition Block: PRW3? (Id: 40) 
TRUE Exit to: Tripped? IId: 4) 
FALSE Exit Ser Time IId: 53) 

is 
On? 

PRW3-Rur. 

Conditzon Block: PRW3? IId: 601 

TRUE Exit to: ELocv. t (Ia: Oi 
FALSE Exit to: Autc' (Ia: '0) 

:.c ?RWj Ru: - 
On? 

Condition Block: Running? 110: 5) 
TRUE Exit to: Block 0 iId: 0) 
FALSE Exit to: Start (Id: 2) 



On? 

Condition Block: Time7 iIc: 54i 
TRUE Exit to: Srop (Id: 11) 
FALSE,Exit to: PF(Wl/ZZ (Id: 56) 

Is 
Tuner E,qired? 

Condition Block: Tr:ppecY !Ic: 4 
This condition block has no TRUE exit. 
FALSE Exit to: i,!-.:.i!la4 I;: 5 

CONTINUE BLOCKS . 

There are no continue blocks in this flowchart. 
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TITLE: Chart Block Instruct;ons 
STRATEGY: Parzis45 
CBART: Biower El Yanual 
DATE: 35/13!:E -TIME: :TI:'4:06 

ACTIONS 

Action Block: Au:c 7nar: :Ia: 6: 
This action block has no exit. 

start.5 the Automatic Mode of 3peratior: af Blower Bi 
Start Chart 

Ehart Blower El A~ltc 
?I;: S'atus Ir. c B1 Au:: C6arr - - 

Clears the Slower 3: Manua? char: sfa:us 
Hove 

From G 
Tc a: Manua--alar: - 

-Action Block: 6iock C. :Id: 0: 
Exit to: Mantiai? lid: 9r 

There are no instructions in this action block. 

Action Block: Start (Id: 23) 
Exit to: Block 0 (Id: 0) 

Start Command 
Turn On 

Bi-start 

Action Block: Stop fIa: 161 
Exit to: Biock 0 (Id: 0) 

Srop Command 
Turn Off 

El start 

CONDITIONS 

Condition Block: Manual? (Id: 9) 
TRUE Exit to: Start PB? (Id: 24; 
FALSE Exit to: Aurc Charr: IId: 61 

Blower B! Manual 
is 0 

Equal to Table Element? 
At Index 4 
Of Table AM Status - 

Condition Block: Running? IId: 20) 
TR?JE Exit to: Block 0 (Id: 0) 
FALSE Exit to: Start (Id: 23) 

8: older B: Running: 
IS B: run 

On? 

Condition Block: Scar? PB? (Id: 24 
TRUE Exat to: Tr;pped? iId: Z1! 
FAtSE Exat to- 3:~; PEY ;:a: ,L" 



Equal to Table Element? 
At inaex 4 
Of 7aDle Manu;l_0zrpLzs 

Conditaon Block: Stqz 'SC: iI2: 2.:: 
TRUE Exit to: stop !:c: 16: 
FACSE Exit to: 51:'~~ :' '13: C. 

Mar.usl szc‘r 
IS c 

Equal to Table Element? 
A? Inaex 4 
0: Tat21e Manual-Ou:pc?s 

Condition Block: Tripped? (Zd: 21, 
TRUE Exit to: .8:q ;Id: 16) 
FALSE Exit to: Runr.:ng: [Id: 20) 

Mo,or Jverlsea ?r;pped 
Is 31 rrir - 

On? 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 
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TITLE: Cnart Block :nst:~~c:lons 
STRATEGY: Farr:s45 
CHART: Dlscnarge Totalizer 
DATE: OS/13198 -TIME: iO:25:39 

-- 

ACTI’ONS 

Action Block: B;sck C (id: 0) 
Exit to: Reset Ccunter (id: 1) 

There are no instructions in this action block. 

Action Block: Flow Rate (Id: 6) 
Exit to: Total (Id: 7) 

Multiply 
!Xscharge-Counter 

T;mes 5 
2Lir Result LT. Xlscnarge-Flowrare 

Action Block: Reaz Co~;n:er tid: 51 
Exit to: Flow Kate :;a: 6) 

Gee Counter 
From Point 
Put in 

FQIT3 
Discharge-Counter 

Action Block: Reset Counter (Id: 1; 
Exit to: Set Count Time /Id: 2) 

Clear Counter 
or. Pclnr FQIT3 

Action Block: Se: Count Time (Id: 2: 
Exit to: Start Counter iId: 3) 

Move 
F:on) 6C 
TG Discharge-Timer 

Action Block: Start Counter (Id: 31 
Exit to: Expired': (IO: 4) 

?ur::s ,->I:: Corncer for 50s 
Start Counter 

i)r Po:n: FQIT3 

Action Block: 7’3-81 ‘;d: -1 
Exit to: Siocr: C: ;;a: Oi 

Counrer Running Torais 
Add 

Discharge-CounTer 
Plus Tota; Dlscnarge Counts 
PUT Resdilt in To'a?lDlscharge-Counts 

Multiply 
Total Discharge Counts 

Times .005 - 
PU'; Resui: in Totai-Discharge-Flow 



.I@- 
CONDITIONS 

Condition Block: %c'-~+' __C_u. iIS: 4‘ 
TRUE Exit to: Zeac &2r.:er ,.:a: 5 
FALSE. Exit to: E:.:;:rec; ,:a: 4. 

CONTINUE BLOCKS 

There are no continue blocks in thus flowchart. 





ACTIONS 

Action Block: AKC Char? lid: 2: 
This action block has no exit. 

Gc Tc.kuromacic Mode 
Start Chart 

Zhar: FL'; Au:c 
P i: T S?aTclS in p"';IAa:o Cnar: - 

C?ears tne CL': Manual chart sca:us 
Move 

Fro.m 0 
TC TV:-Manual-Cnart 

faction Block: Block 0 (Id: 01 
Exit to: Manual (Id: 1; 

There are no instructions in this actron block. 

Action Block: 7iase Valve [IO: 13) 
Exit to: aiock 0 ‘Id: 0) 

Close Command 
Turn On 

FVlE 

Clear Open 
‘hlM Off 

Action Block: Open Valve (Id: 11) 
Exit to: Block 0 (IO: 0) 

open Command 
Turn On 

FVlA 

Cl ear C? ose 
Turn Off 

Fv'lB 

CONDITIONS 

Condition Block: Close PB? [Id: 201 
TRUE Exit to: Valve Closed? (Id: 8) 
FALSE Exit to: alock 0 !Id: Oi 

Condition Block: Manual (la: 11 
TRUE Exit to: Open P61 (Id: 19) 
FALSE Exit to: Aul-,c Cnart IId: 21 

-3': Auzoma:~c Mode 
IS C 

Equal to Table Element? 



Condition Block: Oper FE? ii<: 10’ 
TRUE Exit to: Va?ve Oper,: iIa: -, 
FALSE Exit to: close 2:: rid: 22, 

Equal to Table Element? 
Ar Inaex 5 
Of Table Manual-Ourpcrs 

Condition Block: L'alve c13seo: !:c: 3: 
TRUE Exit to: BiocE 5 ;Ia: 0) 
FALSE Exit to: Close Vaive lld: 131 

Fv1 Closed sta f? 
:.S ZSiE 

On? 

Condition Block: Valve Open? {IO: 71 
TRUE Exit to: ai0cK C (la: 0~ 
FALSE Exit to: Open Valve (Id: ii) 

FVl Open State 
IS 

On? 
ZSlA 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 
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TITLE : Chart Block Instructions 
STRATEGY: Parris 

Fd"? CEART: TV: Auto 
DATE : 05/73/98 TIME: 11:26:53 

ACTIOfiS 

Act%on Block: Slocv. f ::a: 3, 
Exit to: Ac:cl ,I=: 1' 

There are no instructaons in this action block. 

Action Block: 31cse 'in-'~e ,:a: 13; 
Exit to: Elocic 5 'Ia: i. 

c.l ose command 
!t’UM On 

PV’lE 

Clear oper. 
!hM Off 

EvlA 

Action Block: Manba; Zart ild: 2. 
This action block has no exit. 

Go To Manual Mode 
Start Chart 

Chart 
Put Status IR 

Clears the -FVl Auto 
Move 

FKOIC 
To 

FVl-Manual 
Nl-Manual-Charr 

chart stattis 

0 
FV1 Auto Chart - - 

Action Elock: Open Vaive ,[Id 
Exit to: Biock C (:d: 0: 

Oper Command 
Turn On 

Clear CI ose 
Turn Off 

NlB 

: 1 1) 

. . 

CONDITIONS 

Condition Block: Auto? (Id: 1) 
TRUE Exit to: Sump HI? (Id: 191 
FALSE Exit to: Manual Chart [id: 2: 

3’: Automa~~c Moae 
IS -1 

Equal to Table Element? 
Af Index 5 
Of Tabie AM Status 

Condition Block: Sump HI? (Id: 191 
TRUFS Exit to: Valve Closed? (Id: 8) 
FALSE Exit to: Valve Open? (Id: 7) 

IS 
Equal? 

-1.0 



Condition Block: \.aIve Closeal !I-: P 
TRUE Exit to: BlocK 0 (Ia: Qj 
FALSE Exit to: Ciose Vaive {Ia: 13: 

TV: Closed Scace 
+s 

On? 
ZSl6 

Condition Block: 'Jaive Open? IIa: 7; 
TRUE Exit to: Blccr. C iIa: 0) 
FALSE Exit to: Open Valve ;Id: ill 

FVI O?en Stare 
Is 

On? 
5SlA 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 
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TITLE: Chart Block Instructions 
STRATEGY: Parr:545 
CBART: PU",F Pi Manua: 
DATE : 05/1T/9; TIME: 12:25:51 

ACTIONS 

Action Block: AJ~Z Ct.arl- ;Ic: 6 
This action block has no exit. 

Szarrs :he Automatic Mode of Operarlnn of ?ump PI 
Start Chart 

char: Pump Pl Au-,c 
Put Status in P1-AkIlnar: 

Clears the Pump P: ManuaL chart sxtus 
Move 

F.K0m 0 
To ?i-ManLal Chazt 

Action Block: 213~~ C (Id: 3; 
Exit to: Manual: :Ic: 9! 

There are no instructions in thus action block 

Action Block: Start (Id: 23) 
Exit to: Block 0 [Id: 0) 

Start Command 
Turn On 

Pl-start 

Action Block: Stop (Id: 16) 
Exit to: Block 0 (Id: 0) 

Stop Command 
Turn Off 

P1 start - 

CONDITIONS 

Condztion Block: Manual? (Id: 9) 
TRUE Exit to: Start PB? (Id: 241 
FALSE Exit to: Auto Chart (Id: 6! 

Pump PI Manual 
IS 0 

Equal to Table Element? 
At: Index 3 
Of Table W-Status 

Condition Block: Running? (Id: 2C! 
TRUE Exzt to: Biock 0 (Ia: 3) 
FALSE Exit to: Start iId: 23) 

PUml;‘ P; Aunn:ng? 
ZS Pl-run 

On? 

Condition Block: Start PB? (Id: 24) 
TRUE Exit to: Tripped? (Id: 21i 
FALSE Exit to: .;?a~ PE? iId: 221 



Equal to Table Element? 
A: Incex _' 
:)f :aK.-E Mar,;al ;r i: -- '2 J -, c - 

Condition Block: Szop ?E? ii=: -Z, 

TRUE Exit to: 3top ,;a: 16: 

FAtSI!. Exit to: Biock 0 IId: 01 

Manual STOP 
IS c 

P&al to Table Element? 
AZ Index 3 
Of Tarie Manual -0utpu:s 

Condition Block: Tripped: Ii3: 2; 
TRUE Exit to: Crop ;ia: iF' 
FALSE Exit to: Runnir.g? :Id: 26) 

.%:or Overload Tripped 

Is Pl-T~lp 
On? 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 

. . 
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TITLE: Cnart Block Instructions 
STRATEGY: Parris 
CB?aRT: Wellpump-:-Auto 
DATE : 95/13/ 9e TIME: 13:?5:C? 

---. -- 

ACTI6NS 

Actaon Block: E--cr. : :Is: 3, 
Exit to: Ai:; ,i3: 3;' 

There are no anstructions in thas action block. 

Action Block: Manual Char: (Id: 33: 
This actaon block has no exit. 

Move to Table Element 
Fr0n; PRWi -TUT. 
?C InaeY. 3 
Of ';ar-e Manba;-Outputs 

Start Chart 
Cnart 
Pu-, status In 

Clears the Wellpump 
MOWS 

From 
To 

Wellpump 1 Manua; -- 
WeLlpump 1 Manual-chart -- 

i Auto chart status 

0 
Wellpump i -- Auto-Chart 

Action Block: Start IId: 2) 
Exit to: Block 0 (Id: 0) 

Se: Stop 'on' Latch 
Turn On 

PRWl Stor - . 

Scar: Comniand 
TUM On 

PRWl start - 

Delay (Set) 
l.C 

Turn Off 
PRWl-start 

Action Block: Stop (Id: 11) 
Exit to: Block 0 (Id: 01 

St3~ Command 
Turn Off 

PRh'l-StoF 

CONDITIONS 

Condition Block: Autc (id: 301 
TRUE Exit to: INTLKl (Id: 23) 
FALSE Exat to: Manual Chart (id: 33; 

!&ei;pump I ?Rh" ;iutomatlc . 
Is -1 

Equal to Table Element? 
At Index 0 
Of Tac;e AM status - 



Conditxon Block: IN:;;:? :Id: 23, 
TRUE Exit to: s-r>' i c !I-,: 11, 
FALSE Exit to: Level ii: !Ia: .1) 

:A Sump or Srr~pper K-Hj Leve;? 
is Stripper-Hi 

OR? 
SumpiHi . 

Condition Block: Level Hi? '[Id: 1; 
TRUE Exit to: Tripped? IId: 4) 
FALSE Exit to: Level icl (Ia: 3, 

ZT: :'se:pcint 
A-c 

Greater Than 
Tc 

LT1 
or Equal? 

-l.C 

Condition Block: Leve- Lo? (id: 3i 
TRUE Exit to: Stop (Id: il! 
FALSE Exit to: Block 0 (Id: 0) 

LTlisetpoinr 
Is LTl 

Less Than or Equal? 
To -6.0 

Condition Block: Running? iId: 5! 
TRUE EXlt to: Block (i (Ia: 0) 
FALSE Exit to: S?art !id: 2) 

Wellpump Running? 
Is PRWl r"n 

On? 

Condition Block: Tripped? (Id: 41 
TRUE Exit to: Stop (Id: 111 
FALSE Exit to: Running? (Id: 5) 

Motor Over1 oad Tripped 
is PRWl-trip 

OR? 
Bl-trip 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 
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TITLE: Chart BioCK instructions 
STRATEGY: Parris 
CBART: Welipump-l-Hanual 
DATE: 05/:3/98 TIME: 13:06:02 

ACTIONS 

Action Block: Aurc Char7 (Id: 6i 
This action block has no exit. 

Starts the Automatic Mode of Operat;ofi of the Weilpump 
Start Chart 

3ha r: Weilpump ; Aurc 
PG;t srar JS Ir Wellpump-l-Autc_.~nar~ -- 

Ciears be Wellpum-r : Manual charr statuz 
Move 

From c 
?c WellpumF 1 >XanLal-Ch,ar: -- 

Action Block: Biock C (Id: 0) 
Exit to: Manual? (10: 9; 

There are no instructions in this action block. 

Action Block: Start (Id: 23) 
Exit to: Block 0 [Id: 0) 

Set Stop 'on' Latch 
Turn On 

PRWl-Stop 

Start Command 
Turn On 

PRWl start 

Delay (Set) 
:. 0 

Turn Off 
PRW: start - 

Action Block: Stop (la: 16) 
Exit to: Biock C: iid: @i 

stop Command 
Turn Off 

PRWl STOF. - 

CONDITIONS 

Condition Block: Ih'TiK? IId: 131 
TRUE Exit to: StdF (Id: 161 
FALSE Exit to: Start PB? (id: 24; 

is Sump or Stripper Hi-Hi Level? 
Is Stripper-H: 

OR? 
Sump-Hi 

Condition Block: Manuai? :;d: 9! 
TRUE Exit to: INTLKZ iId: 131 
FALSE Exit to: 4.1t; Zhzrt :Id: 6, 



Wellpump ?RK: Manual 
Is ; 

Equal to Table Element? 
h-, Inaex c 
Of Tatlie AK-Status 

Condition Block: Running? (Id: 2C! 
TRUE Exit to: E;i,:,; I ::a: 9: 
FALSE Exit to: Xarr :Ic: 231 

Condition Block: Start PB? (Id: 24) 
TRUE Exit to: Tripped? [Id: 21) 
FALSE Exit to: Stop PB? (Id: 22: 

Manual .S:art 
Is -1 

Equal to Table El-t? 
Ai: Index 0 
Of Table Manual-OutpuTs 

Condition Block: 3C:op PB? 113: 22) 
TRUE Exit to: Stop (Id: 161 
FALSE Exit to: Block 0 (Id: 0) 

Manual Stop 
IS 0 

Equal to Table Element? 
A? Index 0 
Of Tabie Manual-Outputs 

Condition Block: Tripped? (Id: 21) 
TRUE Exit to: Stop (Id: 16) 
FALSE Exit to: Running? (Id: 201 

Motor Overioad Tripped 
iS PRWl-trip 

OR? 
B?-rrip 

CONTINUE BLOCKS 

There are no continue blocks in tlx~s flowchart. 





ACTIOiiS 

Action Block: Eilock 0 (Id: 01 

Exit to: Auto {Id: 30: 

There are no instructions in this action block. 

Action Block: 
This action block has no exit. 

Sianuai Chart (Id: 33, 

Move to Table Element 
Frorr, PRWS run - 
TG Inaex i 
Of Table Manuai-OuTpuTs 

Starts :he Manua? Mode of Operation of the Welipump 
Start Chart 

Char: Welipump 2 Manual 
PUY S:a?us Ir. Wellpum~-i-Manual_Charr -- 

Sears the Weiipump 2 Auto char: status 
Move 

From 0 
Tel WeLlpump 2 Au:c-Cnart -- 

Action Block: SKart iid: 2) 
Exit to: Block 0 110: 01 

Set StOF 'on' Latch 
Turn on 

PRW2-stop 

Start Command 
Turnon 

PRH2-star1 

Delay (Set) 
l.D 

Turn Off 
PRW' star7 -- 

Action Block: Stop (Ia: 111 
Exit to: Block 0 (Id: 0) 

StoF commana 
Turn Off 

CONDITIONS 

Condition Block: &urr (ia: 30; 
TRUE Exit to: :NTLK? (Ia: 23) 
FALSE Exit to: Manua; Chart (Ia: 33) 

We:lpumF PRW,? Auromatic 
IS -1 

Equal to Table Element? 
A? Inaex : 
Of Table AM-Status 



Condition Block: IN?;;:: .I;: 13 
TRUE Exit to: Zt;i~ 5:: 11 
FALSE Exit to: ;c:~Q- r::: ,I:: ; 

Condition Block: ievel Hi? (Id: 11 
TRUE Exit to: Trlppedl iIa: 4) 
FALSE Exit to: Level Lo? (Id: 3i 

L “2 .‘55 -pc: r: t 
1’ . T, 

IIL 

Greater Than or Equal? 
Tc -A. 3 

Condition Block: .Level Lo? iId: 31 

TRUE Exit to: SKoF iI3: il!, 
FALSE Exit to: Block C (Id: 0) 

LT2csetpoint 
Is LT2 

Less Than or Equal? 
To -6.5 

Condition Block: Running? (Id: 51 
TRUE Exit to: Block C (id: 0) 
FALSE Exit to: Starr (ia: 2) 

Wel:pump Running? 
Is PRW? rur. - 

On? 

Condition Block: Tripped? (Id: 41 
TRUE Exit to: Stop (Id: 11) 
FALSE Exit to: Running? (Id: 5) 

Motor Overload Tripped 
Is PRW2-trip 

OR? 
B1 trip - 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 



STRA?'EGY: Parr;s4= 
CFIART : Wellpuq 2 Manual 
ZATE: 05/;3/98 -?'fKE: 13:99:5: FA'ZE: 1 of :: ZOLUMK. 1 iiow: 1 
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TITLE: criart Siock Ins:rucKions 
STRATEGY: Parrls45 
CHART : we ;IpumF 2 Manual -- 
DATE: 05/13/96 TIHE: 13:115:5E 

- 

ACTIONS 

Action Block: Au~c Chart (Id: 6) 
This action block has no exit. 

Starts the Au:oma:;c Mode of 3perar:iqi: of iiie Weilpump 
Start Chart 

Cr,arr Wellpump-;_Au:c 
k27 5 x a : 'J 5 I .L WellpumF_~_Autc_Cnart 

Clears the i&l;pump 2 Maar;ua: chart status 
Move 

From ? 
Tc WellpumF ; Manuai-Char?. -- 

Actaon Block: Block 0 !:a: 0) 
Exit to: Manual? (Id: 9! 

There are no instructions in this action block. 

Action Block: Start IId: 23) 
Exit to: Block 0 (IO: 0) 

Set Stop 'on' Latch 
TUM0I-l 

PRW2-stop 

Start Command 
='UM on 

PRWZ-srarr 

Delay (See) 
1.0 

Turn Off 
PRW2-start 

Action Block: Stop (Id: 161 
Exit to: Biocr. C (Id: 0; 

SCO,K Csmmand 
Turn Off 

PRW; stop - 

CONDITIONS 

Condition Block: IbJTLK? (Id: 13) 
TRUE. Exit to: Slrop [Id: 16) 
FALSE Exit to: Start PB? (Id: 241 

I 5 Sum? or Stripper Hi-Hi Leve:? 
Is Stripper-H: 

OR? 
Sump-Hi 

Condition Block: Kanuai? (Id: 91 
TRUE Exit to: INTLK? {Id: 131 
FALSE Exit to: Autc Wart iId: 6! 



L+lIpum,r .?RQ Manual 
,s ,- i 

Equal to Table Element? 
At inaex 1 
Of Table westa-,us 

Condition Block: fcunnir.gl I;= 
TRUE Exit to: Slccv. i ,lc: ii 
F&SE Exit to: 3~s:: ,;cr: 23: 

Conditzon Block: Start OB? iId: 24) 
TRUB Exit to: Tripped? (Id: 211 
FALSE Exit to: Stop PBZ (Id: 221 

Manua: Start 
Is -1 

Equal to Table Element? 
At Inaer. ; 
Of TaDle Manual -outputs 

Condition Block: Szop OB? [Id: 221 
TRUE Exit to: Stay; ;Ia: 16) 
FALSE Exit to: 3iocK C [Id: 0) 

Manual Stop 
IS 0 

Equal to Table Element? 
At Index 1 
Of Table Manual-Outputs 

Condition Block: Tripped? (Id: 21) 
_ TRUE Exit to: Szop (Id: 161 

FALSE Exit to: Running? IId: 20) ' 

Motor Overload Tripped 
Is PRWZ-trip 

OR? 
Bl-trip 

CONTINUE BLOCKS 

There are no continue blocks in this flow&art. 
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TITLE: Cnart ilesi: Ins:rL~:lan.s 
STRATEGY: Parris 
CNART: we?~pU,nF-~-AL,tO 
DATE : 05/13/9E TIMe: 13:10:24 

ACTIONi 

Action Block: slack C :Id: 3; 
Exit to: ,4ucc ;Ic: 30; 

There are no uxztructions in thu action block. 

Action Block: Yar~ial Tnarr 13: 3> 

This action block has no exit. 

Move to Table Element 
Fron PRW3-Run 
Tc Index i 
Of Table Manual Outputs 

S-Cdl-CS the Manual Moue of Operarion of the We:lpump 
Start Chart 

Cnar: Wellpump 3 Manual 
PUT StaTus Ir. Wellpump3-Manual-Charr -- 

Clears :he We:?pump 2 Aucc &a.-: SiaT2s 
Move 

From C 
TG Wellpump 3 Aurc-Chart: -- 

I Action Block: Start (Id 
Exit to: Block 0 (Ia: 0 

2) 

Set Stop 'on' Latch 
TuMon 

PRW3-Stop 

Start Command 
TUMOn 

PRW3-Siart 

Delay (S-1 

Turn Off 
PRW3 Start - 

Actfon Block: Stop (Id: 11) 
Exit to: alock C (Id: 0) 

Stop Command 
Turn Off 

PRW3-Stop 

CONDITIONS 

Condition Block: Aut@ iId: 30) 
TRUE Exit to: INTLK? (Id: 23) 
FALSE Exit to: Manual Chart (Id: 331 

Wellpump PRW? Auzomatic 
IS -1 

Equal to Table El-t? 
At Index i 
Of TaDle AM Status - 

. . 



ConUttron Block: ;t:'~x? ;:d: 13, 
TRUE Exit to: .Ti 1.C ,5a: >-. --, 
F&SE Exit to: ~~~~~ tii;? ;:a: .:. 

Is' Sump or Str;pper Xi-& Level? 
is Stripper-Hi 

OR? 
Sump-k . 

Condition Block: i~vel Hi? (Id: 1) 
TRW?, Exit to: Tripped? !ia: 4) 
FALSE Exit to: Level Lo? (ia: 3i 

LT3isetpoinr 
IS LT3 

Greater Than or Equal? 

TC -1.0 

Condition Block:. Levei Lo? (Id: 3) 
TRUE Exit to: stop (Id: 11,l 
FALSE Exit to: Block 0 (Id: 0) 

LT3csetpoint 
IS LT3 

Less Than or Equal? 
Tc -0.0 

Condition Block: Running? (Id: 5; 
TRUE Exit to: Block C (Id: 0) 
FALSE Exit to: Start iId: 2) 

Wellpump Running? 
Is PRW3-Run 

On? 

Condition Block: Tripped? [Id: 4) 
TRUE Exit to: Stop (Id: 12) 
FALSE Exit to: Running? (Id: 5) 

Mofor Overload Tripped 
Is PRW3-Trlr; 

OR? 
Bi-trip 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 
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TITLE: Char? Block Instructions 
STRATEGY: Parr;s45 
CBART: bieilpump 3 Manual 
DATE: 05/;3/96- TIME: 13::0:5' 

ACPIONS 

Action Block: Aurc Zhart i Id: 6! 
This action block has no exit. 

Starts the Auroma ric Mode of Operation of the Wellpump 
Start Chart 

Z^tarc. Wellwml; 3 Auzc 
PLL: S:ati;s in WellpumF-3-;\u~c_Char- -- 

Ci ears the Wellpump 3 Manuai chart scafus 
Move 

From 0 
TO Weiipump 3 Manual-Chart -- 

Actzon Block: Block 0 IId: OJ 
Exit to: Manuai? (Ia: 91 

There are no instructions in this actaon block. 

Action Block: Start (id: 23) 
Exit to: Block 0 (Id: 01 

Set stop 'OR' Latch 
Turn On 

PRW3-Stop 

star: Command 
Turn On 

PRW3 Start 

Delay (See) 
i.0 

Turn Off 
PRW3-Starr 

ktion Block: Stop (Id: 16) 
Exit to: alock 0 (Id: 3) 

Stop Command 
'i'UM Off 

PRW3-Stop 

CONDITIONS 

Condition Block: INTLK? IId: 131 
TRm Exit to: St+ (Id: 16) 
FALSE Exit to: Start PB? (Id: 241 

I s Sump or Sfrlpper Hl-Hi Leve:? 
Is Stripper-H1 

OR? 
Sump-Hi 

Condition Block: Manual? (Icl: 9) 
TRUE Exit to: INTiKl (Ia: 131 
FALSE Exit to: Aura Zr,arT !id: 61 



Wellpumi~ PRK3 Mansa: 
1s C 

Equal to Table Element? 
At InaeX 2 
Of ?aDle AM-Status 

Condition Block: Kunning? (Idi 201 
TRUE Exit to: Biock C: (id: 0: 
FALSE Exit to: Start ;;d: 23: 

Condition Block: Start PB7 (Id: 241 
TRUE Exit to: .Tripped? (Id: 21) 
FALSE Exit to: Stop PB? (Id: 22) 

Manual Start 
IS 

Equal to Table Elemeit? 
At Index 2 
Of Tabie Manual-Outputs 

Condition Block: Scap PB? IId: 22: 
TRUE Exit to: Stop !ia: 16; 
FALSE Exit to: Block C (id: 0) 

Manual Stop 
IS G 

Equal to Table Element? 
At Index 2 
Of Table Manual-Outputs 

Condition Block: Tripped? (Id: 21) 
TRUE Exit to: Stop (Id: 16) 
FALSE Exit to: Running? (Id: 201 

Motor Overload Tripped 
Is PRW3.-Trip 

OR? 
B:-trip 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 
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STRATEGY: Parris 
CBART: 'kiel.; Fiow Toralizer 

DATE : 35/15/9E -TIME: ;::34:?G 

Action Block: /constant (Id: 41 
Exit to: Totai IIa: 5) 

DIvlde by conszanr 

Divide 

BY 
Put Result 

Divide 

BY 
Pur: Result 

?a:a?: 
6COG.i 
Tozaiia 

Totaii 
60000 

in TozalZa 

Total3 
6000C 

in Tota13.a 

Action Block: Biock 0 (Id: 0) 
Exit to: Set Rate :;a: IJ 

There are no instnptions in this action block. 

Action Block: Read b Ciear (Id: 31 
Exit to: /constant (Id: 4) 

Reads the 60s sample and clears totalizer 
Get L Clear Analog Totalizer Value 

Fror? FIT1 
Put in Total1 

Get h Clear Analog Totalizer Value 
From FIT3 
Fur ir. Total3 

Get h Clear Analog Totalizer Value 
From 

Put In 

Action Block: Sample Time IId: 21 
Exit to: Read s Ciear IId: 3) 

Totalizer Sample Time 
Delay (Set) 

60.0 

FIT2 
Total2 

Action Block: Se: Rare IId: :i 
Exit to: Sampie Time ild: 2) 

Set Analog Totalizer Rate 
To (Seconas) 1 
Or. Point FIT1 

Set Analog Totaliter Rate 
To (Seconds1 1 



Or. Pc:r.t r-3: ---- 

Set Analog Totalizer Rate 
Tz :- 3econas i 
or ?o;r-.: CTli' +-A- 

Action Block: Total {Ia: 5) 
Exit to: Blocs C !iti: Si 

Running Flow Totalizers For Wells 
Add 

Toralia 
?ius FIT1 Total 
Put Resti?: 1~' FIT:-Total - 

Add 
Total3a \ 

Plus FIT3-Total 
Put ResuLt in FIT3-Total 

Add 
TotaiZa 

Plus FIT2 To-a: L - 
?ut Result in FIT2~Total 

CONDITIONS 

There are no condition blocks in this flowchart. 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 





TITLE :, Chart g;ock Instructions 
STRATEGY: Earrls45 
CBART: In:t:ali ze Modem 
DATE : 05/13/OE TIME: :2:25::1 

ACTIONS 

Action Block: BLOCK 0 (Id: Oi 
Exit to: IN:? ;Ia: 76: 

There are no instructions in this action block. 

Action Block:. 
Exit to: IF;:? 

Conment (Single Line) 
"INIT FOR ZYPCOM 232 SLAVE RTti MODEW 

Move String 
From 

Tc 
"ATLFO" 
MODEM Th'-T ' -* - -- 

Move String 
From 

To 
"AT&EO&C;SO=~S~CJ=~O" 
MODEM-INiT- 

Configure Port 
Configuration "COM2::15200,N,8,1,CTS" 
Put Status in PORT-STATUS 

Configure Port Timeout Delay 
Delay (Seconds) 5 
On Port MODEM PORT' - 

Action Block: INIT-MODEM-1 (Id: 1) 
Exit to: IN;? MODEK-2 (Id: 24) - 

Transmit String via Serial Port 
From MODEM INI" ' 1-A 
on Port MODEK-PORT 
Put StaTus in PORT STATUS - 

Transmit Character via Serial Port 
From 13 
On Port MODEM-PORT 
Put Status in PORT-STATUS 

Delay (Set) 
1.0 

Move String 
From 
To 

"INITl" 
SLAVE-STEP 

Action Block: INIT-MODEM-2 IId: 24) 
Exit to: OUT-GOOD [Id: 25) 

Transmit String via Serial Port 
'rorr. MODE!-! IK;IT 2 
or: For MODEMIPORT- 



2.l: StarJs ;r. PORT -STATLS 

Transmit Character via Serial Port 
FI-OK. :i 

On Par: MODER-PORT 
?Ut Status in PORT-STATUS 

Hove String 
Frolr 

TG 

“IIU‘ITZ” 
SLAVE STSF - 

Action Block: OL'T GOO:. !ia: 25, 
Thas action block-has no exit. 

Set Variable True 
MODEM ONLINE - 

Clear Receive Buffer 
On Parr. MODEM PORT 
Put Resulr in PORT ZTATUS - 

Start Host Task (ASCII) 
Or. Port 2 
Put Sratus ;n SCRAP 

CONDITIONS 

There are no condition blocks in this flpwchart. 

CONTINUZ BLOCKS 

There are no continue blocks in this flowchart. 





TITLE: cnar: Block I!2SKL-UCKiOI-lS 

STRATEGY: Parris 
CBART: Powerup 
DATE: 05/13/ 9E TIHE: :2:i::37 

ACTIbNS 

Action Block: ~:CCK C Ia: c; 
Exit to: Star' C!it:~s iCi: li 

There are no instructions in thas actaon block. 

Action Block: Start Charts (Id: li 
This action block has no exit. 

Start Chart 
Chart 
Put StaTus In 

Starr MLSC. Chart 
Start Chart 

Chart 
Put status in 

Start Chart 
Char: 
Put Status 

Start Chart 
Chart 
Put status 

Start Chart 
Chart 
PUK status 

Start Chart 
Charr 
Put status 

Start Chart 
Chart 
Put Status 

Start Chart 
Chart 
Put Status 

Start Chart 
C!.drr 
i'LY .:r,:us 

Start Chart 
Char: 
Pur, Status 

CONDITIONS 

In 

In 

I I? 

In 

In 

In 

Initialize-Modem 
SCRAP 

Miscellaneous 
Miscelianecus 

Blower-B: Auto 
Bl-Auto-Chart 

Discharge-Totalizer 
Discharge-Totallzer-Chart 

FVl Auto 
N1-Autc Chart - - 

Pump-Pl-Auto 
Pl Auto Chart - - 

Well -Flow-Totalizer 
Well -Flow-Totallzer Chart - 

Weilpump 1 Auto -- 
Wellpump-L-Auto-Char: 

Wellpump-3-Autc 
Welipump 3 .Auto Chart -- - 

There are no condition blocks in this flowchart. 



CONTINUE BLOCKS 

There are no continue blocks in thus flowchart. 
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TITLE: G-.arr B;cck Ins:zuc:lons 
STRATEGY: Parrls45 
CBART: Miscelianeocs 
DATE: 55/13/9E TIME: 12:23:@5 

ACTIONS 

Action Block: alock G !id: Oi 
Exit to: LSHHl? lia: 1, 

There are no instructions in this action block. 

Actlon Block: Lg?.: tiff ,;a: 26: 
Exit to: 51;~~: : Id: ;. 

Turn Off 
Low Air - - Press-Alarm Lignt - 

Action Block: Light On (Id: 251 
Exit to: Biock 0 110: 01 

NM On 

Action Block: Sf,rrpper Hi (Id: 2) 
Exit to: Sump Hi? IId: 15) 

Turn On 
Stripper High~Level~Alarm~Light - 

If LSHE: is off Level is Hi 
Move 

From -1 
TC Stripper-Hi 

Action Block: Stripper not Hi (Id: 3) 
Exit to: Sump Hi? iid: 2.5; 

Turn Off 

If LSHFi! i I ON Stripper Level Is Normal 
MOW3 

F.KOP, 0 
TC Stripper-H* 

Actaon Block: Sump Hi (Id: 16! 
Exit to: Biower Pres? (Id: 24) 

If LSHW is off Level Is Hi 
Move 

Frorr. -1 
Tc Sump-Hi 

Action Block: Sumi; Nor iii {Id: :" 
Exit to: Blower Pres? (IO: 241 

If LSHH- IZS ON Sump Level Is Norma; 
nave 

From 0 
TC Sump-Hi 



P 
CONDITIONS 

Con&tion Block: b,oxer 5resl \I=: -4 
TRUE Exit to: 2.:;~: irr. .;a: 25: 
FALSE Exit to: L;g:;? Zif ;iO: 26 

AC PS,1 
On? 

Condition Block: LSHH:? (Id: 1; 
TRUE Exit to: Stripper Hi (Id: 2) 
FALSE Exit to: Stripper not Hi (Id: 3) 

LSIE: msved tc Variabie Stripper Ei 

IS LSHH: 
Off? 

Condition Block: SumF iii? IId: 15) 
TRUE Exit to: Sump P.1 r1a: 163 
FALSE Exit to: Sump Nor: Hi (Ia: 17: 

LSxii2 moved to Variabie Sump HJ 
IS LSHHZ 

Off? 

CONTINUE BLOCKS 

There are no continue blocks in this flowchart. 

P 





TITLE : Char: 6iocr. Il-lStrtiC?lCnS 

STRATEGY: Parr1s45 
CHART: Interrupt 
DATE: 05/'3/4F . * TIME: li:Z3:3, 

- 

ACXIONS 

Action Block: Z.lc-~6 C :Ia: 0; 
Thm action block has no exit. 

There are no instructions in this action block. 

CONDITIONS 

There are no condition blocks in thas flowchart. 

CONTINUE BLOCKS 

There are no continue blocks In this flowchart 



TITLE : s:rateay Datatjase -_ STRATEGY: Parrisl; 
DATE : 05/13i9E TIME: OE:45:iC 

NmBR1cvzIR1ABLEs 

REF. TYPE INIT. VA;, JE ---.- - SECURITY 

; 

i 

: 

c: 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

,- 

G 

0 

0 

0 

G 

0 

0 

5 

0 

IN’I RUN 

IN? RUK 

i  ̂

_L 

51 &U?C rviarr: - 
AUtC Chart Srarils 

c 4 

Ih;’ RUIU' 

INT RUK 

IK’: R"N 

Discharge Toyallzer Char: 

Dsch-Totalizer 

INT 3: r 

INT RUN 

FLOAT DWNLD FIT;-Total 
Running Total For Well 1 Discharge Flow 

FIT2 Total FiOAT DWNLD 
Running Total For Weli 2 Discharge Fiow 

FLOAT DWNLD FIT3 Total 
Running Total For Well 3 Discharge Flow 

i-J: -kJr:V Chart 
<!tomat:c Moae 

IN? RUN 

E'V1 Manual Cnart - 
Ma&al Mode 

dlstoric-Log-On 
Trigger t3 rur, MM: log 

INT RUN 

INT RUN 

INIT COUNT IElT RUN 

TIMER RUN Initialize-Cycle Timer 
Runs Initialize Modem Chart every 30 minutes if not on!inr 

0 

0 

MODEP ONLINE 

F‘: Au?-; Char: - 
-g, ump ?1 Auto Status 

'?1_Manu~;-3~art 
Manual Chart Starus 

2 

c 

6 

2 - 

2 



'Gl;pump 1 Manual Ci:arr -- 
Manual Chart status 

Wellpump 2 Auto Chart 
Fiut: Chart status 

Weilpump 2 Manuai Chart 
b?ir%al Chart Status 

Wellpump 3 Auto Chart 
66 Ch& S'atus 

Wellpump 3 Manual Char: -- 
Manual - Charr: Status 

F- OA- d _ RUN ; 

IN" DWfZiD 

FLOAT !mN;z 

IN? RUN c 

IN? RUIQ c 

IN7 RUN C 

INT RUN 0 

IN? RUN II 

INT RL':4 i: 

IN? RI.!‘; 0 

i 

I? 

i 

0 

, 

3 

0 

c 

0 

c 

2 

0 

0 

0 

c 

0 

C 

0 

1c 

.: 

2 

L 

3 

: 

3 

2 

3 

2 

STRINGVARIABLES 

NAME INIT. WIDTE SECURITY REF. COUNT -- 

MODEM INIT 1 RUN 20 ( 2 - - 

YODFX INIT .’ - -- RUN 2c 2 

":ODEM-RESE'ONSE Rc'ti 126 0 

NUMERICTABLES 

NAUE TYPE IZWGTH SNIT . SECURITY REF. COUNT w-- 

AK status INT 10 RJN 0 1:: 
Auto Or %anuaL Moue of Operation 

r4anua; 0utpii:s - 
SrarriS:op~OpenlC1 ose Manual Commands 

INT 10 RUN 0 1 -1 



I/O UNITS 

PORT: Remc.r . 
WATCHDOG : Er.at i e,j 

ENABLE: E7lhLlP3 
REFERENCE COUNT: I- 

SECURITY: 12 

CHANNEL x: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATCEDOG : 
SECURITY: 

?+‘I Oper L;mi: ;wixcr. 
I nl;,7 MODULE: 
p; c .? '-- DEFAULT: 
;Isasled ENABLE: 
r REFEFJZNCE COUNT: 

CHANNEL #: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURFS : 
WATCHDOG : 
SECURITY: 

zs ; E 
rdl Closed Llrriir Switch 
Inpu: MODULE: 
None DEFAULT: 
Disaolea ENABLE: 
c REFERENCE COUNT: 

CIiANNEL n: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATCHDOG : 
SECURITY: 

Flil Open Command 
9utpx MODULE: 
None DEFAULT: 
Of f ENABLE: 

REFERENCE COUNT : 

CHANNEL #: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATCHDOG : 
SECURITY: 

3 
-r-L’; 2 

FVl Close Command 
CJutpc~ MODULE: 
None DEFAULT: 
on ENABLE: 
c REZERENCE COUNT: 

CHANNEL t: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATuREs : 
WATCHDOG : 
SECURITY: 

CHANNEL #: 
NAME: 
DESCRIPTION: 
TYPE : 
FEATURES : 
WATCHDOG : 
SECURITY: 

4 
PRW3 Run 
Running Statils Concscr 
Inpb: MODULE : 
None DEFAULT: 
D:sar:iea ENABLE: 
0 REFERENCE COUNT: 

5 
PRW'Trlp 
Overload Status Contacr: 
Input MOD-: 
None DEFAULT: 
5isabled ENABLE : 

REFERENCE COUNT: 

CHANi?EL n: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURES: 
WATCHDOG: 
SECURITY: 

c 
?Rh'? Scar: - 
.;r 3r: Csi-mand 
: ,.I< 0;' . MODuLE : 
:; ;I : : t DEFAULT: 
!f f ENABLE: 

REFEREiNCE 

CHANNEL #: 
NAME: 
DESCRIPTION: 
TYPE: 
.FEATvRE.s : - * 
WATCHDOG : 
SECURITY: 

3Qh’.’ c-0.. 
.I _I ,L 

ST00 -Zommana 

COUNT : 

Oil’pUt MODULE: 
None DEFAULT: 
Off ENABLE: 
/- v REFERENCE 

Enabiec 
COUNT: 5 

G.*;2.75: 9i 
7,3.S? 
Znaoiea 

G4OAC5MA: : 
Off 
Enablea 
5 

G4OACSMA: 1 
Off 
Lnaoied 
5 

G4IAC5: 90 
..ast 
En:r;led 

;4oi.c5MA: : 
c-J'5 
Ena;lea 
5 

'3C V::C/VA'- L i 

,:O VAC 

; 4 c L SC /VAC 

140 VOC/VAC 

.- 4 VAC 

G4OAC5MA: 2 - ii: VAC 
Off 



czmNNFsL#: E 
NAME: Piw2~ TUT. 
DESCRIPTION: Ru?r,;Rg s:atLls ,ccr.zat: 
TYPE : IrL.2:;: . . MODULE: SiI,L .'. __ z- - 14,. . '?C / v4; 
FEATURES : 4 ; !Y! L DEFAULT: 2 .3 .s 
WATCHDOG: zlsacle;: ENABLE : z:.l?: -2 
SECURITY: : REFERENCE COIJNT: 5 

CHANNEL t: 
NAME: 
DESCRIPTION: 
TYPE:. 
FEATURES : 
WATCHDOG : 
SECURITY: 

C?IAN?aL#: 
NAnz: 
DESCRIPTION: 
TYPE: 
FEATURES: 
WATCHDOG: 
SECURITY : 

LO 
P.QW.2 sta.?~ 
SrarT Commano 
OGKPS 
&one 
;.:: f 
c, 

--LX: Li 

NAME: PRW2 stop 
DESCRIPTION: Stop-Command 
TYPE : outpur: 
FlwlvREs : None 
WATCHDOG : Off 
SECURITY: c 

CXANNEL #: 
NAME: 
DESCRIPTION: 
TYPE : 
FEATURES: 
WATCHDOG : 
SECURITY: 

12 
PRWl run 
RunnTng Status Contact 
Input M0DDI.E: 
None DEFAULT: 
Disabled ENABLE: 
0 REFERENCE 

CHANNEL f: 13 
NAME: PRWi-trip 
DESCRIPTION: Overload Status 
TYPE : input 
FEATURES : None 
WATCEDOG : Disabled 
SECURITY: 0 

cHANN?zL t: 1; 
NAME: ?Rh': -s:art 
DESCRIPTION: star: Command 
TYPE: OU? put 
FEATURES : N"1-l" 
WATCHDOG : Off 
SECURITY: 3 

CEANNEL w: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATCEDOG: 
SECURITY : 

0 

PRW2 trip 
T Ove~Loaa status Conr.3~: 

Input MODULE: G4IAC5: 9(‘ - 145 VDC/VAC 
None DEFAULT: Last 
Dlsabiea ENABLE: Enaoiea 
C RJD?ERENCE COUNT: 2 

MODULE: G40ACSMA: .: - -4 WC 

DEFAULT: Of f 
ENABLE: EnaLle2 
REFERENCE COUNT: 5 

MODULE: G4OAC5Fu-r: 1: - Ii‘ VAC 
DEFAULT: Off 
ENABLE: EnaDi cc 
REFERENCE COUNT: 5 

G4TAr5: 90 - i4C VX/VAC 
La;c 

15 
PRW:-Stop 
Stop Command 
Output 
None 
Off 

Contact 
MODULE: G4iAC5: 90 - 140 VX/VAC 
,DEFAULT: Last 
ENABLE: Enabled 
REFERENCE COUNT: 2 

MODULE: G4OAC5MA: 2 .. , , 3 VAC 
DEFAULT: off 
ENABLE : Enablec 
RJWERENCE COUNT: 5 

MODULE: G4OAC'hIi.. 12 - ! 1:' VAC 
DEFAULT: Off 
ENABLE: Enat: :,A 
RILFERENCE COUNT: 5 

NAME: R”‘: ai 
DESCRIPTION: Controller Dlgita? 
TYPE : G4 Digital Mult'func'ior i CI 
ADDRESS: c 
ENABLE: Enahied 
REFERENCE COUNT: 14 

-- ----- 

PORT: Local 
WATCHDOG: Enabled 
SECURITY: 0 

CHANNEL t: 0 
NAME: PJ rui: 
DESCRIPTION: Run Status Contact 
TYPE : Input MODULE: G4IAC5: 90 - 140 i’Z/VAC 



FEATURES : “;;ne 
WATCEDOG: Z;SaLlX 

SECURITY: C 

DEFAULT: -as: 
EkLE: Znaoies 
REFERENCE COUNT: 3 

cEIANNEL#: 
NAME: 
DESCRIPTION 
TYPE: 
FEATVRES : 
WATCHDOG : 
SECURITY:. 

CHANNEL n: 
NAME: 
DESCRIPTION 
TYPE: 
FEATURES: 
WATCHDOG: 
SECURITY: 

CHANNEL #: 4 
NAME: El-rur 
DESCRIPTION: Run StaYus Corrtact 
TYPE: 
FEATURES : 
WATCHDOG: 
SECURITY: 

:npur 
None 
L'isablea 
0 

CEANNEL It: 5 

NAME: B< rr,- c-d.’ 

DESCRIPTION: Overload Status 
TYPE: Input 
FEAwREs: None 
WATCRDOG: Disabled 
SECURITY: 0 

CIiANNEL t: 
NAME: 
DESCRIPTION: 
TYPE: 

6 
BJ star: 
st.art Command 
ourput 

FEAms : 
WATCHDOG: 
SECURITY: 

cHAN?JEL It: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATDFJZS : 
WATCIDOG : 
SECURITY: 

CHANNEL t: 
NAME: 
DESCRIPTION; 
TYPE: 
FEATDRES : 
WATCEDOG : 
SECURITY : 

CHAN??EL #: 
NAl.as: 
DESCRIPTION: 
TYPE: 
FEATURES: 
WATCHDOG : 
SECURITY: 

CIimNEL #: 
NAME: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATCBDOG: 
SECURITY: 

MODDIJZ: i.;IAC5: 90 - i4C VfC/VAC 
DEFAULT: wast 
ENABLE: En?t:ed 
REFERENCE COUNT: 3 

COl?tJC 

MODULE: G4IAC5: 9C - ir i ..DC/VAC 
DEFAULT: Last 
ENABLE: Enabled 
REFERENCE COUNT: E 

MODULE: G4OACSMP: .2 - 1‘ 1 VAC 
None DEFAULT: 
Off ENABLE: 
c REFERENCE COUNT: 

Off 
Znablec' 
5 

0 
LSHHI 
Stripper H:-Hi Level 
Input MODULE: 
None DEFAULT: 
Disabled ENABLE : 
0 REFERJZNCE CODNT: 

10 
L sm2 
Sump Hi-Hi Level 
Inpur MODULE: 
None DEFAULT: 
Disabied ENAEZE: 
. . REFERENCE COUNT: 

' : _* 
. ^._. ^ I A-L- 
":'"J&!Y?' .-j:-.tr:;, ;*.*Ie;s HI-;: 
: !ipL;T MODULE' 
N '0 ,? c DEFAULT: 
DlSdK.ieZ ENABLE: 

REFERENCE COUNT: 

1 

G4iriC5: 9c 
Last 

Enabied 
.t 

G4IAC5: 9c 
Last 

Enabied 

MODULE: G4IAC5: 9; - 
DEFAULT: Lasr 
ENABLE: En,aole J 
REFERENCE COUNT:' 1 . 

14C: VLX/VAC 

140 VDC/VAC 

_ bX/VAC 



NAME: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATCHDOG: 
SECURITY: 

CHANNEL n: 
,NAMZ: 
DESCRIPTION: 
TYPE: 
FEATURES : 
WATC?IDOG: 
SECURITY: 

cwUiNEL#: 
NAME: 
DESCRIPTION: 
TYPE : 
EEATURES: 
WATCHDOG: 
SECURITY: 

i7 

Strlpper_.iTig.~-Level-klam-,lgj?c 
Stripper ,ight 
output MODULE: G4OAC5t"lA: 
None DEFAULT : ACC L,L - 
3isarlec ENABLE : Ezakiea 

3 RD’ERJZNCE COUNT: 3 

NAME: RTL’X 
DESCRIPTION: Controiier Analog 
TYPE: G4 Anaioq Mulzifunctlon 
ADDRESS: - 
ENABLE: Enabied 
REFERENCE COUNT: : 

-.--- - 

PORT: Ll,.:al 
WATCHDOG : Clljblefl 
SECURITY: 

CXANNEL w: :. 
NAME: PT3 
DESCRIPTION: 91 Dlscharqe Pressure 

TYPE : Input MODULE: G4AD3: 4 - 20 mA 
DEFAULT: NC 

UNITS: Pslq ENABLE: Enabled 
LOWER REAL READING: 4.000 VptiER REAL READING: 20.000 
LOWER SCALED READING:O.OOO UPPER SCALED READING: 15.000 
ZERO-SCALE VALUE: 0.000 FULL-SCACE VALUE: 15.000 
WATCHDOG : Disabied 
SECURITY: 0 ReFERZNCE COUNT: 0 

CHANNEL t: 1 
NAME: LT! 
DESCRIPTION: Well RWl Level 
TYPE: Input HODULE: G4 -.D : 3 20 ITA 
DEFAULT: Ni 
UNITS: Fee: ENABLE: El- ic LC? 
LOWER R?QU READING: 4.300 UPPER REAL READING: 2'2. c, 
LOWER SCALED READING:-E.8'C UPPER SCALED READING: .'4.I+ 
ZERO-SCACE VALUE: -&.620 FoLL-s~~~~m: 14 2ti 
WATCEDOG : Dlsaolea 
SECURITY: 0 RXJ?ERENCE COUNT: 2 

CHANNEL t: 2 
NAME: LT,? 
DESCRIPTION: Well RW2 Level 
TYPE: Input MODULE: G4AC3: 4-2omA 
DEFAULT: No 
UNITS: Feet ENAELE: Enartled 
LOWER REAL READING: 4. ooc UPPER RJ?.AL READIN&: 20. :100 
LOWER SCALED READING:-9.2-J" UPPER SCALED RJZADIy.1: 13.330 
ZERO-SCALE VALUE: -0.170 FULL-SCALE VALUE: i3.330 
WATCSDOG: Disabied 
SECURITY: c REFERENCE COUNT 2 

CHMJNEL t: 3 
NAME: z-3 
DESCRIPTION: Well RW3 Level 
TYPE: input MODULE: G4Li'3: 4 - :O mA 
DEFAULT: NC 

UNITS: Feet ENABLE: Enr!.A ?d 
LOWER REAL READING: 4.ooc UPPER R2AL READING: zc. : '1 
LOWER SCALED RXADING:-E.860 UPPER SCALED READING: 14.x1? 
ZERO-SCALZ VALUE : -6.660 FULL-SCALE VALUE: 14 :i 
WATCHDOG: i);sablea 



SECURITY: REFERENCE COUNT: 

CEANNEL #: 4 
NAME: mr-. Le.. 
DESCRIPTION: ice11 RW:l s-1;;. 
TYPE: ;!+L' MODULE: :;;,&y >: 4 - ;‘; mA 
DEFAULT: NI 
UNITS.: CPh: EHABLE : Znar .ec 
LOWER REXL READING: 4.305 UPPER REAL READING: 20. C!.?i 
LOWER SCALED READING:b.OOC UPPER SCALED READING: :.Oi:i 
ZERO-SCALE VALUE: O.OOG FULL-SCALE VALUE: y .'O"C 
WATCEDOG : 2isaLied 
SECURITY: 0 REFERENCE COUNT: 

CHANNEL n: 5 
NAKE: F-7 TZ 
DESCRIPTION: .Keil RW2 F~SW 
TYPE : :nptir MODULE: G4)yZ3: i - 2; m;, 
DEFAULT: NC 

UNITS : G ?.?4 ENABLE: Enablea 
LOWER REAL READING: 4.000 UPPER REAL READING: 2c.000 
LOWER SCALED READING:C.OOC UPPER SCALED READING: T.\,GO 
ZERO-SCALE VALUE: G.OGC FULL-SCALE VALUE: 7 . : :> ; 
WATCHDOG : Cisatiea 
SECURITY: i REFERENCE COUNT: ;: 

CBANNEL t: 6 
NAME: F?-Tl _A__ 

DESCRIPTION: Well RW3 Flow 
TYPE : IInput MODULE : G4f. 1-2crrk4 
DEFAULT: NC 

UNITS: G PM ENABLE: E,,c:bi : ., 
LOWER REAL READING: 4.000 UPPER REAL READING: 20. ‘)ci, 
LOWER SCALED X?XADING:O.OOO UPPER SCALED READING: :.'O( 
ZERO-SW VALUE: 0. ooc FULL-SCALE VALUE: -. 301 
WATCHDOG : Dxablea 
SECURITY: c RJPERBNCE COUNT: 6' 

EVENT/REACTIONS 

NAM?.: Wa t&dog1 

DESCRIPTION: Shutdown on communication loss 
I/O UNIT: Diqi?GA 
SCAN ONRUN: Yes 
INTERRUPT ONEVENT: NC 

EVENT TYPE: Watchdog Timeout 
REACTION TYPE: Set YOM0 Outpurs 
MUST ON MASK: 6 
MUST OFF MASK: 5242c 
ENABLE: Enabled 
SECURITY: c 
REFERENCE COUNT: c 

SAME: Wa t chdog.2 

DESCRIPTION: Shutdown on communlca:ions loss 
I/O UNIT: ST:' 
XAN ON RUN: >'PS 
INTERRUPT ON EVENT: h i 
.WENT TYPE: Wa:chdoo Timeout 

i?ZACTION TYPE: Se: VOMC: C)L~~ULL;~S 
MUST ON MASK: ; 
VST OFF MASK: GE 
ENABLE : EnacLoa 
SECURITY: c 
REFERENCE COUNT: c 



STRATEGY: Parris 
DATE: 05i 13/9E TIME: ,.A3 i6:L?~ .. 

CBAUTS 

Blower 81 Auto 

CharK RefTrenced 
Slower 3: Manual - - 
POWerUD 

Blower-Bl-Manual 
Cnar: heferenced 
iio*~ei B1-Auto 
ZiowerIE?-Auto 

BiccK Referenced Instruc~lon - 
Autc Cnarr 'SKarK Cnal-K 
Start Char-,s srart Char? 

Biock Referenced ' InsTzuctioc -. 
Manual Char- S'C'Z :!->a:-, 
Manual Char: Starr Chart ' 

Discharge-Totalizer 
Chart Referenced 
Powerup 

Block Referenced Instruction --- 
Start Charts Start Chart 

FVl-Auto 
Chart Referenced 
FK-Manuai 
Powerup 

FV1-Manual 
Chart Referenced 
F.'l Auto 

Biock Referenced 
Autc Chart 
Start Charts 

Block Referenced 
Manuai Chart 

Instruction 
Start Chart 
Start Chart 

Instruction - 
Start Chart 

Initialize_Modem 
(3 13 Referenced - .- 
F',:..:. -up 

InLErNpt - NOK referenced. 

Block Referenced 
Start Charts 

Instruction -- 
Start Chart 

Miscellaneous 
Cnart Referenced 
Powerup 

Powerup - Not referenced. 

Block Referenced 
Start Charts 

- Instruction 
Start Chart 

Pump-Pl-Auto 
Chart Referenced 
Powerup 
Pump Pl Manual - - 

-Block Referenced Instruction 
Start Charts Start Chart 
Auto Chart Start,Chart 

Punp-Pl-Manual 
Chart Referenced 
Pump-Pl-Auto 

Well-Flow-Totalizer 
Cnart Referenced 
Powerup 

Block Referenced 
Manual Chart 

Block Referenced 
Start Charts 

..-- Instruction 
Start Chart 

-Instruction 
Start Chart 

Wellpump 1 Auto -- 
Cl-,a;-: Referenced 
Fuwerut; 
Wellpump 1 Manuai -- 

Block Referencea 
Star: Charts 
Auto Chart 

Instruction -- -.- 
Start Chart 
Start Chart 

Wellpump 1 Manual 
,- a:~ RE;Te?entied 
i.11 pump-:-Auto 

Block Referenced 
Manual Cnart 

Instruction -.-_ 
Start Chart 

Wollpump 2 Auto 
- - c:: r Referenced --_ 

.,,-vr'- rur 
llel-pump-'-Manual 

Wellpump 2 Manual 
: n d r t Re~ec?nceo 
We:-pump-:-Autc 

Elock Referenced 
Start Charts 
Autc Chart 

alock Referencec 
Manual Cnar: 

Instruction - -.. 
Start Chart 
Start Chart 

InstrucTlon ----. 
Start Chart 

Wellpump 3 Auto 
Thdrt Re?e?enced 
F1c)weruc 

Block Referenced 
Star: Charts 

Instructlon 
Star': Chart 



Wellpump 3 Manual 
Chart Re?e&ced 
Wellpump 3 Auto -- 

Block Referenced 
Manual Cnart 

BVBNT/REAcpIONS 

Watchdog1 - Not referencec. 

Watchdog2 - No: referencea. 

ANALOG POINTS 

FIT1 
'Jnart Referenced 
Well FioL: Totaiizer 
Totallzer-Vaiue 
Well-Flow Totailzer - 

Biock Referenced 
Reaa 6 Ciear 

Instruction -- 
Get h Ciear 

Set Rate Set Analog Total;zer hat- 

Analog 

FIT2 
Char: Referenced 
Wei. Flow TcthL:zer 
?cYari zer-Value 

Block Referenced 
keau s 3-e?.: 

Weil -Flow-Totalizer Set Rate Set Analog Total,:zer Rate 

FIT3' 
Cnart Referenced 
Well Flow Totaiizer 
Totailzer-Value 
Well Flow Totalizer - - 

Block Referenced instruction _..._ 
Read & Clear Get L Clear Analog 

Set Rate Set Analog Totalizer Rate 

LTI 
Cnart Referenced 
Wellpump-l_Autc 
Wellpump 1 Auto -- 

LT2 
rr -z - Referenced 
h$l .pump 2 Auto 
b.e ' pw- -Z-Auto -- 

LT3 
(3:: ': --: Referenced 
l%f - hump 3 Autc. 
'9ei DUmF-3-&.X0 -- 

PT3 - Not referenced. 

Block Referenced 
Levei Lo? 
Level. Hi? 

Block Referencec? 
Level HI: 
Level Lcl 

Block Referenced 
Levei Lo? 
ieve; Hi? 

Instruction -.___ 
Less Than or 
Greater Than 

Instruction - -.._ 
Greater Than 
Less Than or 

Instruction -.-- 
Less Than or 
Greater Than 

DIGITAL POINTS 

Bl-run 

Equal? 
or Equal-, 

or Equaif 
Equal? 

Equal? 
or Equal? 

Bl-start 
Chd rt Referenced 
Blower Bl Auto 
Biower-El-Auto 
Biower-Bl-Manual 
Blower-Bl-Manual - - 

Bl-trap 
':!.art Referenced 
5:o\.wr B1 Au:> 
E' si;*:-$:-Map.~ai 
kc' pJLl~-I-Aut? 

Block Reference- 
StOF 

Start 
Start 
stop 

Block Referenced 
Tripped? 
Tripped? 
Tripped: 

Instruction --~ 

Turn Off 
Turn On 
Turn On 
Turn Off 

Instruction --- 
On? 
On? 
OR? 



FQIT3 
,r,al-t Referencec 
Discnarge-Totaiizer 
Zlscharqe Tctalizer 
?:scharqe-Totrlizer - 

FVlA 
'3!-.ar: Referenced 
?"il AU?-, 
r?i?-A.tc 
n'l-Manual 
r?':-Manual 

21ccK F;efe:er.cea -nst:,:r ;; :: --.- 
Reaa Counter Get ccL117ter 

.Start Counter Start Counter 
Reset Colunter Ciear co u !, 7 e '" 

Blcck Referenced Instruction 
Cl-se Valve 

-.- _ 
Turr. Off 

Oper. Valve Turn On 
Ooer. Valve 
Ciose Valve 

Turn On 
Turn Off 

FVlB 
'Xart Referenced 
?v.l Autc 
F-W-Auto - 
PJI-Manual 
p.'l .Manual 

Block Referenced 
Close Valve 
ODen Valve 
Open Valve 
Close Valve 

Instruction --- 
Turn On 
Turn Off 
Turn dff 
Turn On 

~~.~Air~Press_Alarm_light 
'L;_:t Referencea 
h 1 -1;aneous 
t+ : aiianeous 

Block Referencec 
L:qht Off 
Light On 

Instruction -.---- 
Turn Off 
Turn On 

LSHI?l 
‘<hc ‘-t Referenced 
>.JGelianeous 

Eiock Referencea 
LSHHl? 

Instruction --. 
Off? 

LSHHP 
Cndrt Referenced 
Miscellaneous 

Block Referenced 
Sump Hi: 

--- -_- ins:ruc<ion 
Off? 

LS?iLP 
Chart Referenced 
Pump-PI-Auto 
Pump-PI-Auto 

Block Referenced 
Level .Hi? 
Level. Lo? 

-. Instructl,,r: 
On? 
Off? 

P1~rul-l 
Chart Referenced 
Pump-Pl-Auto 
Pump-Pi Auto 
Pump-FlIManual 

Block Referenced Instruction 
Running? 

. --___ 
On? 

Manual Chart Move to Table Elemenl 
Running? On? 

Pl start 
Chart Referenced 
Puma E’; Auto 
PUlTlp-F:-AUt~ - 
E’U!.,U Pl -Manual '- - 
P-Imp Fl Manual - - 

Block .Referencea 
Start 
stop 
stop 
Start 

Instruction ----- 
Turn On 
Turn Off 
Turn Off 
Turn On 

PI-Tnp 
; _* 

_. -:- Referenced 
': ; F; - -Auti. 
:- rt F: Manual 

Biock Referencea 
Tripped? 
Trippea: 

Instruction -.--- 
On?' 
On? 

PRWl-start 
Char? Referenced 
hel :p;lmc 

lipurn; 
-1-AU:C 

'he 1 Auto 
Wellpump-l-Manual 
tielipump~;~Manual 

PRwl-stop 

Block Referencea 
start 

- --__ Instruction 
Turr. On 

Start Turr. Off 
Start Turn On 
Start . . Turn Off 



Chart Referenced 
Wellpump -;-Autc 
ir'ellpump ,-Autc 
W+llpump-l-Yanual 
'&G1-.;,Jm.-- .---Manua; 

.Biock References 
STOp 
31, a r- _ 
ST a Z-T 
S-,21: 

Insrruction -- _ 
OR? 
OR? 

PF.JI run 
'., .A c .f Reference0 Biocy Referencea -._ _ Instr,xcticn 
B;Lv.e: B: Autc 

- ---- 

-Bl-Autc 
PRh‘l;ll OR? 

I. -;,*r PRW: '2? 
“'ei pui$ --Auto 

OR7 

Nellpump- Aiito 
Running? On? 
Manual Char7 

Wellpump~2~Manua: 
Move tc Table Element 

Running? On? 

PRw2-stop 
Chart Referenced 
Wellpump 2 Auto 
Wellpump-2-Auto -- 
Wellpump 2 Manual 
Weilpump-2-Manual -- 

Block Referenced 
Start 
stop 
stop 
Start 

Instruction 
Turn On 
Turn Off 
Turn Off 
Turn On 

PRW2 trip 
Chart Referenced 
Wellpump 2 Auto 
We,?pump -2-Manual - -' 

Block Referenced 
Tripped? 
Tripped? 

Instruction _-- _ 
OR? 
OR? 

PRW3 Run 
c: a:- Referenced -_-- 
E.oicr 91 Auto 
: . . >'..e:--B1-Aut; 
Wr- 'pu$ 3 Auto 
h:;_pump-?uto 
W--.*aump'3-Manual -- 

Biock Referenced 
PRW3? 
PRW3? 
Manual Char: 
Running? 
Running? 

Instruction 
On? 
On? 
Move to Table Element 
On? 
On? 

PRW3-Start 
Chart Referenced 
Weilpump 3 Auto 
Welipump-'-Auto 
Welipump-3-Manual 
Welipump-3-Manual -- 

Block Referenced 
Starr 
Star? 
Start 
stas 

Instruction ----_ 
Turn On 
Turn Off 
Turn On 
Turn 3ff 

PRW3-Stop 
Chart Referenced 
Wrilpump 3 Auto 
W*iiprimp-3-Auto 
Weli@ump-3-Manual 
Wellpump-3-Manuai -- 

PRW3-Trip 
Char? Referencea 
Welipump 3 .4utc 
Wellpump-- -3-Manual 

Elock Referencrc InstrucKlol-, -- --_-. 
stop Turl-, 3:: 
star: Turn On 
Start Turn On 
stop Turn Off 

Biock Referenced Instruction ._-_____ 
Tripped? OR? 
Tripped? OR? 

Biccv, Referencec 
Blcwer Dres? 

Instruction -- -._ 
On? 

51c.c~ Refers;-.rec 
~:~~cccI' -,'- ?-'l 
str:ppr: '1 

Blcck Referencec * 
Valve Open? . 
Vaive Open? 

Instruction .- 
Turn Off 
Turn On 

Instruction -- - --. 
On? 
On? 



I/O UNITS 

Digi16A - Net referenced. 

RTU - Not referencea. 

RTUX - Not referenced. 

NUMERIC TABLES 

AM-Status - Integer 

i.. :_ * R.%fe-~!-,:-3 
E ~ .‘r’ 2: ;rL:Tk 
E, ,.cr-E:-AuK; 
.EiL 9er-Bl~Manbai 
'u'; Au;o 
_ Jl Manuai 
Pum;-Pl-Auto 
Pump-Pi-Manual 
Wellpump-i-Auto 
Wellpump i Manual 
Wellpump-Z-Auto 
WeilpumpIiIManuai 
Wellpump 3 Auto 
Wellpump-3-Manual -- 

510~~ ?eferencec 
MU:‘.. 
AUK; 
Mantial? 
AUtGl 
Manuai 
Autc 
Manual? 
Auto 
Manual? 
Autc 
Manual: 
Autc 
Manual? 

--._ -.- 

Manual_Outputs - Integer 
Chart Referenced 
Blower Bi Auto 
Blower-BlrManuai 
Blower-B1 Manual 
pv'l Manual 
ml-Manual 
FumF-Pi-Auto 
Pump Pl-Manual 
Pump-P? Manual 
Wellpump 1 Auto 
Wellpump-l-Manuai 
Wellpump-l-Manual 
W:l.pump-Z-Auto 
hti [jump-Z-Manuai 
b; 1 :pumrI.L~Manuai 
h y>ump 3 Auto 
W ._ oump-3-Ma:nua- 
h: ,2urnp-.- -'-Manual 

Block Referencea 
Manual Chart 
SKart PB? 
Stop PB? 
Ciose PB? 
Open PB? 
Manual Chart 
Stop PB? 
SKarK PI31 
Manuai Chart 
Start PB? 
Stop PB? 
Manual Chart 
SKOF PE? 
stat PE? 
Manual Chart 
Start PB? 
Srop PB? 

-_-. 

;nstr~uc~lo" 
EqLAl :, 7aL-e 
Equal tc Table 
Equ2.i KC Table 
Equ.3; Kc Taoie 
Equal to Table 
Equal to Tabie 
Equal to Taoie 
Equal to Table 
Equal to Table 

Equal tc, Tahie 
Equal to Table 

5:lemer.c; 
Eiement? 
Eiemenr? 
Eiement? 
Eiement? 
Element? 
Eiemeti:: 
Element7 
Eiemen?: 
5: ?!"" _ y 
El eme!:' : 
Element: 
Elemen?: 

Instruction 
Move to Table Element 
Egual to 'Table Element? 
Equal to Table Element? 
Equal to Table Element? 
Equal to Table Element? 
Move to Table Element 
Equal to Table Element? 
Equal to Table Element? 
Move tc Table Element 
Equal to Table Eleme. ? 
Equal to Table Elemer:. ! 
Move to Tabie Element 
Equal to Table Elemel;t? 
Equai to Table Eleme: ? 
Move to Table Elemen 
Equal to Table EiemenL? 
Equai to Table Element? 

STRING VARIABLES 

MODEM INIT_ 
,Chdrt-Referenced 
Inltiailze Modem 
Znitiallze Modem 
p.2rT 

Biock Referencec 
INIT 
INIT MODEK-1 

MODEM-INIT- 
Chart Referencea 
I,,>*. .---ail-e Moderr. 
?ort 
:n;rlailze Moaem 

IODBM_RESPONSE- - Not referenced. 

Block Referenced 
INIT-MODEM ' -- 

INIT 

Instruction 
Transmit String via Serial 

Move String 

SLAVE STEP 



NlJmRIcvAR1ABLEs 

A-DELAY - Integer - NC; rcfercncr5. 

El Auto Chart - Integer 
7!zr: RTferencPo 
3;ower 31 h'atz 
E?-ower-31IAu?c 
E,&Jel-31-Ya",;c; 

c ?dwcru 

Bl Manual Chart - Integer 
Ch=ZC Referenced 
Biower Bl Auto 
Biower-BlAuto 
Blower~Bl~Manuai 

Bicck Rcfe:er.cez 
Manual Cnarr 
Mania; ?-.a:-: 
A i; z '- 7nc.-: 
St a " L',-,a 't s 

BiocK fieferencec 
Manuai Char: 
Manuai Chart 
Auto Chart 

-.-_ 

v..v+ 
i- ,.- .i+ ..TX‘ 
Ir ., ;- .'.,. ?. . - 

Instruction 
start Chart 
Start Chart 
Move 

DischargeiCounter - Integer 
Chart Referenced 
Dls,~narge_Tota?;zer 
Discnarge Totaiizer - 
D~s~harge~Totaiizer 

Discharge-Flowrate - Integer 
c a-: Referencea -.-_ 
c. 3, :.arge Totallzer 

Block Referenced 
Total 
Flow Rate 
Read Counter 

Block Referenced 
Flow Rate 

,_ Instruction 
Add 
Multiply 
Get Counter 

Instruction -.- _ 
Multiply 

L" -charge-Timer - Timer 
C! t Referenced 
f.;:narge Totalizer 
DA. >arge-Totalizer - 

Block Referenced 
Expired? 
Set Count Time 

Instruction ---I -_ 
Timer Expired? 
Move 

Cischarge-Totalizer-Chart - Integer 
Chart Referenced 
Powerup 

Block Referencea 
Start Charts 

a---- _ Instruction 
Start Chart 

Dsch-Totalizer - Integer - NOK referenced. 

FITl-Total - Float 
Chart References 
Weli Fiok. Tctalicer 
Well-Flow-Total~zer 

-. - 

Block Referenced 
TOtal 
Total 

FIT2 Total - Float - 
C” a rt Referenced 
Weil- Flow-Totalizer 
Wel.. - Flow-Toralizer 

Block Referenced Instruction -____ 
Total Add 
Total Add 

FIT3-Total - Float 
Chart Referenced 
Well Flow Totalizer --, - Wril-:i ow-Totaiizer 

Block Referenced 
Torai 
Total 

Instruction 
Add 
Add 

Instruction . _ , __ 
Move 
Start Chart 
SKarK Chart 

FVA-Manual-Chart - Integer 
c‘ ? 4 : Referenced 
F-F; .iuri 

BiccK Referenced 
Manual Chart 

-- -.-_ Instruction 
Start Chart 

I .  : i .+dnual Auto Chart 

Bistoric_log-On - Integer - Not referenced. 

Move 

INIT-COUNT -.Integer - got referenced. 

Initialize_Cycle-Timer - Timer - Not referenced. 



Mrscellaneous - Integer 
7narz iieferer;ze?c 
?OWr;~ 

MODEM-ONLINE - Integer 
Chart RefeKenceG 
Initiaiize Modem - 

Elcck Referenced 
OUT-GOOC 

.- - Instruction 
Set Variable True 

MODEM-PORT - Integer 
Chart Referenced 
In:r:a lire Moaem 
Initlailze Modem 
;,vv I-. 

6icck Referenced 
OUT GOOF 
INI? M23E.Y 2 

instructlcr. .-- 
Ciear Receive‘ Buffer 
?ransm;c. St::no via 5+:;di- 

I, 1: laiize Moaem 
S'6.r' 31 Pori 

INIT ?IODEM '7 Transmit Character I'-. 

MODEM-TIMER - Timer - Not referencea. 

PI-Auto-Chart - Integer 
Chart Referenced 
eowerup 
Pump-Pl-Auto 
Pump-PI-Manual 

Pl-Manual-Chart - Integer 
Charr Referenced 
Bump-Pi-Auto 
Pump-P: Manuai - 

Biock Referenced 
Start Cnarxs 
Mantis: Chart 
Autc Charr 

Block Referenced 
Manual -hart 
Aurc Char: 

Instructlcn --- -_ 
s t a r r rr d r : 
Mzve 
start 31art 

Instruc-ion --.. 
Start Chart 
Move 

PaSsCheck - Integer - Nor. referenced. 

PORT-STATUS - Integer 
Chart Referenced 
Initialize Modem 
Initialize-Modem - 
Port 
in:tialize Modem 
Se.-:ai Port 
I.i*ialize Moaem 
1, i ialize-Modem 
F. r 
-; lalizt Moaem 

; ;i- .:I SC;!- _ 

Block Referenced 
OUT GOOD 
INIT-MODEM 2 - 

INIT MODE!-! I - 

INIT 
INIT MODEI? 1 

IN:: MOLE!". 1 - 

Instruction 
Clear Receive Buffer 
Transmit String via Serial 

Transmit Character vi i 

Configure Port 
Transmit String via .Cerla! 

Transmlr: Character X. 

S.L^‘P.P - Integer 
rt- ,, r: Referencea -- _. 
Ini.ial;ze Moaem 
rowrrul; - 

Eloc~ Referer;cea 
OU'7 GOOr 
Stab Charts 

Instruc7lon --___. 
Start Host Task (ASCII) 
Start Chart 

Stop-Timer - Timer 
Chart Referenced 
Biower Bl-Auto 
Blowef~ai Auto 

Biock Referenced 
Time? 
Ser Time 

Instruction -- ---- 
Timer Expired? 
MC ve 

stripper-Hi - Integer 
Chart Referenced 
Misceii.ane0u.s 
M:sce;,aneous 
FwmL-Pl-.iirti, 
WsiipumF-l-Aut<. 
Wel;pump-l-Y.ac;a: 
Weilpump-Z-Auto 
Wellpump-Z-Manual 
We lipump 3 Auto 
Welipump-3-Manua; -- 

Blbci; 'Reference= 
Strippe: not Hi 
Strlopel- ki 

-_ 

Move 
OR? 
OR? 
OR? 
OR? 
OR? 
OR? 
OR? 

SW-JJi - Integer 
Cndr: Referencea 
9': Autc 
!?:sYellaneous 
M,%'-=ilaneous 

Block Referencea -- - _ Insrructlon _ 
Sump HI? Equal? 
Sump No: 51 Move 
Sump H1 Move 



Totalla - Float 
Cl'lart Referencea 
Well Flow Tota;;zer 
Well~Fiow~Totallzer 

Total2 - Float 
Chart Referenced 
Well Flow Tcralizer 

-Flow-Totallzer Well 
Tc:arlzer-Va?ue 

Bloce: Refe'rencea Insrruct:2:: -. - --. 
Total Add 
/ constan: Divide 

Block Referenced Instruction - 
/cOnstant Divide 
Read 6 Clear Get s Zlear 

TotalZa - Float 
Cnizt Referencea 
W-1: Flow Totalizer 

1FlowITotallzer W:i 

n (' +.a13 - Float 
5 .'r_ Referenced 
K. . i Flow Tota'izer / 

-FlowITotaiizer b-45 
T’t siizer Value 

Biock Referenced 
Total 
/constant 

Block Referenced 
/constant 
Read 6 Clear 

Insiruct:Oc _.. -- 
Add 
Divide 

InstructIon - - .-- 
Divide 
Get S Clear 

TotalBa - Float 
Chart Referenced 
Well Flow Totallzer 
WP11-- - FlowlTotailzer 

Total-Discharge-Counts - Integer 
Chart Referenced 
Discharge-Totalizer 
Discharge-Totalizer 
Discharge-Totalizer 

Blocic Referencea 
Total 
/constan: 

Block Referencea 
TotaL 
Total 
Total 

Instruction - - -.-._- 
Ada 
3lvide 

I n s t r u c T, i 3 I? .---_-_ 
Aac 
Add 
Multiply 

Total-Discharge-Flow - Float 
Chart Referenced 
Discharge-Totallzer 

Well Flow Totallzer_Chart - Integer 
Char7 Referenced 
Powerup 

Block Referenced 
Total 

Block Referencec 
Start Charts 

.- Instruction 
Multiply 

_ Instruction 
Start Char: 

Wellpump 1 Auto Chart - Integer 
?linrt ReTeTenceT 
Ed'!,-:rup 
Wc.i'.uump : A&t: 

,>umF-: -Ma:;uaL -fi:. J -- 
Manl;a; Char: 
Aut:: '3har: 

Block Referencea 
Start Charts 

Instruction -.- _ - 
St i) r-t r-n.2 rt - - - - I -. . - - 
Move 
Start Chart 

h'Ipunp~l~Manua1 Chart - Integer 
L'; Referencec - 
127 i JUT& i Aut? 
W.. -'-Yanual s"m~-*-. 

BiocK Referencec 
Manual Ctiar: 
Auto Cnart 

Instruction -- -.__ _ 
Start Charr 
Move 

WelLpump 2 Auto Chart - Integer 
:.:>a rt ReYeTenceZ 
Fcwrrup 
Welipumc 2 Autc I- - 
Wellpump 2 Manual -- 

Blccv. Referer.ceo 
Star: Charts 
Manual C.Clart 
Auto Cliart 

Instruction ---.--. 
Start Chary 
Move 
3tar.t Chart 

Wellpump 2 Manual-Chart - Integer 
Char: Re?e';enceO 
W*lLpumF-:-Aurc 
Wellpump-:-Mania: 

Wellpump 3 Auto-Chart - Integer -- 

An a 1 c g 

Analog 



*T-6 . ;"d *', 
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1.0 SYSTEM STARTUP AND SHUT-DOWN INSTRUCTIONS 

1.1 GENERAL 

There are site specific parameters and standard pre-startup, startup, normal operations, 
shutdown, and emergency shutdown procedures for the Pan-is Isknd Site 45 treatment 
system. The following subsections address all the site specific parameters and 
procedures. 

1.2 SITE 45, DRY CLEANERS FACILITY 

The Site 45 pump and treatment system consists of three wells and wellpumps, air 
stripper with positive displacement blower, discharge pump, floor sump with sump and 
various flow, pressure and level indicators and transmitters. 

1.2.1 Design Parameters 

Site 45 System Design Parameters Value 

Max. Well Flow 
Min. Well Flow 
Norm. Well Flow 
Max. Blower Discharge Pressure 
Min. Blower Discharge Pressure 
Norm. Blower Discharge Pressure 
Max. Stripper Discharge Flow 
Min. Stripper Discharge Flow 
Norm. Stripper Discharge Flow 

@Pm 
0.75 gpm 
l-3 gpm 

17 in. WC 
10 in. WC 

12-14 in. WC 
25 gpm 
10gpm 
25 gpm 

1.2.2 System Alarm Limits 

Alarm limits for the system are electronically accessible through the OPT0 22 control 
system. 
No present alarm limits are established : 

Site 45 System Alarm Limits Low Value High Units 
Value 

1 
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1.2.3 Initial-Startup Procedures 

Site 45 Initial-Startup Procedures 
- 

Expected Response/Remarks 

1. Ensure proper personal protective equipment is 
available and worn correctly. 

2. Obtain system startup approval. 2. 

3. Verify that electrical power is ON and that the 
following circuit breakers located in panel LP 1 
areoN;main, 1,7,9, 19, 23,2, 14,&26and 
that 2 1, &25 are.OFF 

4. Visually inspect equipment. 

5. Visually inspect process lines for leaks or 
damage. 

6. Visually inspect position of system influent 
valves Vl, V2, & V3 

7. Visually inspect position of well head valves 
Vll ) v12, & v13. 

8. Verify cord connection to power outlet for well 
pumps PRW 1, PRW2, & PRW3. 

9. Inspect position of valves V14 and V15 of air 
stripper. 

10. Inspect position of valves V16 and Vl8 10. Valves should be open. 

11. Inspect position of valves V17 and V 19 

12. Inspect position of floor sump vaive V4. 

13. Bump test sump pump. 

14. Inspect water level in the stripper sump. 

15. .Inspect all gages. 15. None. 

1. Hearing protection, hard hat, safety 

3. 

4. 

5. 

glasses and study work boots are 
required. 
Direction from Bechtel Project 
Engineer. The PE has key to building 
and well guards. 
If room light will not turn on assume that 
power to the building is deenergized at 
the pole or that circuit breaker 26 in LPI 
is tripped. CB 21 & 25 are for the control 
computer and in the off position the 
computer will not run the control 
program. 
None. 

None. 

6. 

7. 

8. 

9. 

Valves should be open to their throttle 
position. If not, place valves 
approximately 25% open. 
Valves should be open. 

None. 

Valves should be open. 

11. Valves should be closed. 

12. Valve should be closed. 

13. Wall switch above sump pump operates 
the pump. 

14. If level in stripper sump is above high - 
high level switch, coordinate with 
Operations Manager to empty sump. 

2 
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16. Verify that all motor starters are in the MJT’O 
position. 

16. None. 

17. Verify that the following circuit breakers 
located in panel LP 1 are ON ; 2 1 & 25. 

procedure complete. 

17. Computer should initialize the 
promani and system will operate. 

3 
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1.2.4 Startup Procedures 

Site 45 Startup Procedures Expected Response/Remarks 

1. Perform Initial-Startup Procedures listed in 1. Notify Bechtel Project Engineer of any non 
Section 1.2.3. functioning equipment., 

2. Establish computer communication as outlined 2. Start OPT0 Display Runtime program for Site 
in 2.0 System Control and Monitoring 45 and select Treatment System window. 

3. Verify flow control valve FV-1 is 100% OPEN. 3a. FV-1 should already be open in response to the 
control system power-up. If Not perform 3b-3d. 

3b. Locate FV-1 symbol and click on the actuator 
,e 

?G”‘E 
portion of the symbol. 

3c. 
the 

AL mode by clicking on 

3d. Click on the button to open the 
valve. 

3e. -1 to Auto mode by clicking on the 
button. 

IF the well flow rates have been previously set at the desired rate and downtime was minimal, no flow 
adjustments are needed; skip to step 5, otherwise proceed to step 4. 

4. Manually adjust valves V- 1 through V-3 to 4. Well 193-l-RW @ 1.0-2.0 gpm 
operating flowrates with well pump Well 193-2-RW @ 2.0-3.0 gpm 
running. Well 193-3-RW @ 1.5-2.5 gpm 

5. Check treatment system screen for alarm 5. Acknowledge alarms if any. 
indications. 

Operator is responsible for responding to alarm conditions when operating valves, blower, and pumps, in 
MANUAJ mode. In MANUAL mode, system alarms will not, automatically generate the designed response. 
SYSTEM MUST NEVER BE LEFT UNSUPERVISED IN MANUAL MODE. 

6. Verify Blower Bl is in AUTO mode. 6a. Locate Blower symbol and click on the motor to displa 
the mode pop-up window. The display should read “IN 
AUTO”. If not perform step 6b. 

6b. Click on the button . 
6c. The display should read YN AUTO”. 

4 
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7. Verify stripper drain Pump Pl’ is in AUTO 
mode. 

8. Check wellpump system screen for alarm 
indications. 

9.. Verify Wellpump PRWl is in AUTO 
mode. 

10. Verify Wellpump PRW 1 is in AIJ’TO 
mode. 

11. Verify Wellpump PRW 1 is in Ap 
mode. 

12. Remove laptop from control system 

7a. Locate Pump Pl symbol and click on the motor to 
display the mode pop-up window. The display should 
read “IN AUTO”. If not perform step 7b. 

7b. Click on the button . 
7c. The display should read “IN AUTO”. 

7. Acknowledge alarms if any. 

9a. Locate Wellpump PRWl symbol and click on the moto 
to display the mode pop-up window. The display shoulc 
read “IN AUTO”. If not perform step 9b. 

9b. Click on.the button . 
9c. The display should read YN AUTO”. 

10a. Locate Wellpump PRW 1 symbol and click on the 
motor to display the mode POP-UP window. The displav 
should read “IN AUTO”. If not perform step lob. 

1 Ob. ‘Click on button . 
1 oc. The display should read “IN AUTO”. 

lla. Locate Wellpump PRW 1 symbol and click on the 
motor to display the mode pop-up window. The display 
should read “IN AUTO”. If not perform step 4b. 

Ilb. Click on the button . 
llc. * The display should read “IN AUTO”. 

12a. Close open display windows. 
12b. Exit OPT0 Display Runtime. 
12c. Disconnect communication cabling. 
12d. Perform normal windows shutdown. 

procedure complete. 

5 . 
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1.2.5 Normal Local Operating Procedures 

Site 45 Normal Local Operating Procedures Expected Response/Remarks 

1. Ensure proper personal protective 
equipment is available and worn correctly. 

2. Visually inspect piping and equipment. 2. 

3. Establish computer communication as 
_ outlined in 2.0 System Control and 

Monitorinn. 

4. Verify blowers and pumps are.operating in 
the AUTO mode. 

5. Inspect system flow, pressure and levels. 5a. 

6. Record data points 6a. 

7. Inspect water level in stripper sump and in 
floor sump. 

8. Conduct routine system sampling. 

9. Conduct a visual inspection of the site. 

1. 

3. 

4a. 

4b. 
4c. 

Sb. 

6b. 

13. 

12. 

Hearing protection, hard hat, safety glasses and study 
work boots are required. 

Look for leaks in piping or obstructions to 
equipment. 

Start OPT0 Display Runtime program for Site 45 
and select Treatment System window. 

Locate device symbol and click on the motor to display 
the mode pop-up window. The display should read “Ifi 
AUTO”. If not perform step 4b. 

Click on the button . 
The display should read “IN AUTO”. 

Parameters found on the treatment system screen and 
on the wellpump screen. 

Notify Bechtel Project Engineer of any unusually 
low/high flows : 

Click the 0N button for the historic log located at 
the bottom of the Wellpump System screen. 

Notify the Bechtel Project Engineer of any unusually 
low/high flows or trends in daily log. 

If level in floor sump is close to floating the level 
sensor, coordinate with Bechtel Project Engineer to 
empty sump. 

Samples to be taken at influent and effluent sampling 
ports SP 1, SP2, SP3, & SP5 once a month. 

13. Note and report any damage to building or pump 
guards to the Bechtel Project Engineer. 

6 
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10. Proceed with field sampling activities 
as required. 

10. None 

11. Secure premises prior to leaving. 1 la. Lock doors and turn off lights. 
1 lb. During winter months set unit heater ON at 

40F. 

procedure complete. 

7/2/98 



ATTACHMENT5 

1.2.6 Shut Down Procedures With Laptop (Shod Duration) 

Site 45 Shut Down Procedures Expected Response/Remarks 

1. Inform Bechtel Project Engineer that the system 1.. Record time of notification and shut down 
is being shut down. action. 

2. Establish remote or local computer connection 2. Start OPT0 Display Program for Site 45 and 
as stated in 2.0 Svstem Control and open the Wellpump system screen. 
Monitorinq. 

3. Stop Wellpump PRW 1. 3a. Locate wellpump symbol and click on the mot 
to pop-up the Auto/Manual-Start/Stop window. 

3b. Click on the button 

3c. Click on the button. 

4. Stop Wellpump PRW2. 4a. Locate wellpump symbol and click on the mot 
to pop-up the Auto/Manual-Start/Stop window. 

4b. Click on the button 

4c. Click on the button. 

5. Stop Wellpump PRW3. 5a. Locate wellpump symbol and click on the mot 
to pop-up the Auto/Manual-Start/Stop window. 

5b. Click on the 

5~~. Click on th 

button 

button. 

6. Stop blower B-l. 6 Blower will automatically shutdown after five 
minutes wellpump delay. 

7. Stop Stripper drain pump P-l 7. Allow drain pump to cycle automatically to 
remove water draining from trays. 

Operator is responsible in re!ponding to alarm conditions when operating valves, blower,and 
pumps in MANUAL mode. In MANUAL mode, system alarms will not automatically generate 
thedesignedresponse. SYSTEMMUSTNE~ERBELEFTUNSUPER~SEDIN MANUAL MODE.& 
A POWERFAILUREOCCURSDURINGTHISCOMPUTERSHUTDOWN, THERTUWILLREINITIALIZE 
INTHEAUTOMATIC MODEANDTHESYSTEMWILLSTART. 
procedure complete. * 

8 
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1.2.7 Local Shut Down Procedures(Short Duration) 

Site 45 Emergency Shut Down Procedures Expected Response/Remarks 

1. Inform Bechtel Project Engineer that the 1. Record time of notification and shut 
system is being shut down. down action. 

2. Locate the motor starter cabinet MSP for 2. Place starters 1,2, and 3 in the OFF 
the wellpump. position. 

3. Stripper Blower shutdown. 

4. Stripper Drain Pump Pl Shutdown. 

3. Allow blower to shutdown automatically 
following a five minute time-out. 

4. Allow drain pump to cycle automatically 
to remove water from the trays. 

procedure complete. 
Note the RTU computer is still energized and running the automatic program. When the starters for the 
wellpumps are returned to normal they will run ifcailedfor by the program. 

1.2.7 Emergency Shut Down Procedures (also Long Term Outage) 

Site 45 Emergency Shut Down Procedures Expected Response/Remarks 

For Emergency 
I I Locate the main power supply disconnect 1: None 

switch on the utility pole outside of the 
building and turn the main disconnect 
OFF. 

For Long term outage 
2. Locate the main power distribution panel 2. None 

LPl inside the building and turn the main 
circuit breaker OFF. 

3. Inform Bechtel Project Engineer and 3. Record time of notification and shut 
Operator who conducts normal operating down action. 
rounds that the system is being shut 
down. 

procedure complete. 

9 
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2.0 SYSTEM CONTROL AND MONITORING 

The control and monitoring of Paris Island’s Site45 treatment facility is accomplished through the 
supervisory control and data acquisition (SCADA) system. The SCADA system is an integrated concept 
using a remote telemetry unit (RTU), analog and digital input/output (I./O) modules, and a remote laptop 
personal computer (PC). The facility can be controlled and monitored from remote locations or locally 
at the treatment site. 

2.1 SUPERVISORY CONTROL AND DATA ACQUISITION SYSTEM 

The SCADA system integrates the treatment facility by providing for local and remote control of 
treatment system equipment status, including start/stop and open/close control functions. The system 
also provides indication of operating parameters such as pressure, flow, and level. In addition the system 
allows for local and remote alarming, trending, and logging functions for treatment system equipment. 

The treatment facility contains an OPT0 22 RTU and OPT0 22 digital and analog I/O hardware housed 
in a paneled enclosure equipped with a modem and telephone line. 

Any Windows 95 based laptop computer having l&megabytes of random access memory (RAM), 
loaded with the application software for the site, may be used for local control and local logging. 

Remote control and logging may be performed using any Windows 95 based computer having a 
minimum of 16-megabytes of RAM, loaded with the application software for the site, equipped with 
internal modem, and with access to a standard voice telephone line. 

2.1.1 System Attributes 

The SCADA system consists of the following components: 

l Laptop PC monitor for.treatment site control and logging functions. The operator can access the 
sites one at a time for monitoring, logging, changing control set points, or changing modes of 
operation. The supervisor control computer (SCC) is connected to the site with modems using the 
alternate host port function of the site RTU. The connection can be maintained for as long as 
needed. 

l The RTU is a modular electronic control device.consisting of solid-state functional components. It 
addresses digital and analog inputs and consists of a central processing unit, an I/O processing unit, 
ports for expandable I/O unit, and operator interfaces. The RTU performs logical decision making 
for control application and control of field devices without the use of mechanical relays. 

l The RTU processor uses a flow charting software called “OPT0 Control” for visual control logic 
programming and point ID control and addressing. The operator graphical interface is accomplished 
with “OPT0 Display ” software. Both software operate in a Microsoft Windows 95 operating 
system. 

The RTU programming provides the.following functions: 

l . Scans inputs. 

l Controls outputs. 
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,f-: l Responds to operator commands, local or remote. 

l Maintains real time and accepts real time updates from the local operator interface or from the 
remote supervisory PC. 

l Communicates with local or remote operator interfaces. 

Programming the OPT0 22 control system is done by the Bechtel Project Engineer. Any programming 
modffications shall be referred to the Bechtel Project Engineer. 

2.1.2 System Functions 

The SCADA system performs the operations: 

l The system provides remote and local graphical interfaces for an operator to change modes of 
operation, or monitoring of treatment system components. 

l 

l 

P . . 

l 

l 

l 

The system communicates directly to a locally connected laptop PC. 

The RTU analog input function monitors each analog input, performs analog/digital conversion on 
4-20 MADC input signals, and holds the digital value in a buffer for RTU processing. Each analog 
input is capable of having high and low limitsassignable for alarm initiation triggers. Setting of the 
analog point zero and span input levels is accomplished using OPT0 Control software. 

The RTU analog output function accepts digital data, performs digital/analog conversion, and 
‘outputs a 4-20 MADC signal to field devices for each analog output. Setting of zero and span output 
levels is accomplished using OPT0 Control software. 

The RTU digital input function monitors each digital input and processes two-state data from field 
contact sources. 

The RTU digital output function monitors digital outputs and provides equivalent contact (form A) 
output signals for momentary and maintained operation of field devices such as motor starters and 
motor operated valve. Each output module is equipped with a manual on/off/automatic switch to 
allow manual control of the output status. 

The RTU is provided with fault indication diagnostics that will allow the operator to rapidly 
recognize a system malfunction and localize the fault using a laptop PC. 

Interactive color graphic displays of the process or sections of the process have been prepared to 
resemble the system P&IDS for use on the laptop PC. The following features are available: 

- Indication of process variables, outputs, set points, and mode of operation are included in the 
displays. 

- Alarms are indicated on the displays by a flashing alarm symbol. 

- Motor status (running or stopped) is indicated on the displays by changing symbol color 
(red = running, green = stopped). 
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- Motor operated valve position (open or closed) are indicated on the displays by changing symbol 
color (red = open, green = closed). 

- Displays are multicolored, interactive, and dynamic. 

- OPT0 Display software was used to build the displays and assign the various symbol attributes. 

2.1.3 RTU and I/O System Components 

The RTU is a microprocessor-based, completely solid-state unit capable of program storage and 
performing all logical functions and scanning sequences, with external and internal control functions for 
implementing the intended design. It uses two microprocessors, a 32-bit control and communication 
processor and a 16-bit I/O processor for I/O interfacing. The unit contains a clock/calendar real-time 
clock with a lithium battery capable of protecting memory data. The RTU includes power and watchdog 
timer monitoring functions. Other features include the following: 

l 

l 

l 

The RTU, power supply, I/O modules, drivers, and interconnecting cabling are mounted on a single 
control panel installed in a NEMA 4x rated enclosure, Control Panel CP- 1. 

Analog input modules accept standard 4-20 MADC input signals with input impedance of 250 ohms 
and have 12 bits of resolution. Loop current is supplied by the module. Modules are OPT0 22 
Mystic 200, G4 series, installed on the RTU/RTUX in any of the 4-channel analog slots. 

Analog output modules output standard 4-20 MADC signals into a loop impedance of 600-ohms 
with 12 bits of resolution. Loop current is supplied by the module. Modules are OPT0 22 Mystic 
200, G4 series, installed on the RTUiRTUX in any of the 4-channel analog slots. 

Digital input modules have externally powered switched 120 VAC input signals with input 
impedance of 2 K-ohms minimum. Each module provides 4,000 Vrms optical isolation. Input status 
is displayed on module front with a red LED (on = energized state). Modules are OPT0 22 
Mystic 200, G4 series installed in any channel of a 16-channel brick,,.model G4D16RS or as part of 
the digital section of the RTWRTUX units. 

Digital output modules are equivalent contact Form A output signals capable of a-amp continuous 
loads supplied by an external 120 VAC source. Each module provides 4,000 Vrms optical isolation. 
Output status is displayed on module front with a red LED (on = energized). Each module is 
equipped with a manual on/off/automatic switch. Modules are OPT0 22 Mystic 200, G40AC5MA 
series installed in any channel of a 16-channel brick, model G4D16RS or as part of the digital section 
of the RTWRTUX units. 

RTU programming software is capable of programming off-line, downloading off-line developed 
programs to the RTU processor, and on/off-line debugging. Software allows programming in 
flowchart format with control terminology expressed as state logic. Programming is accomplished 
using pull-down menus and text entry. Programming software is OPT0 22, model OPT0 Control. 

The power supply for the RTU has an input voltage range of 100 to 135 VAC and a regulated output 
voltage range of 22.5 to 24.5 VDC. The power supply is capable of supplying the RTU processor 
and all I/O requiring 24 VDC loop power. Power supply ,i.s fully encased in metal and operable in a 
nonventilated hazardous environment. 
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l The modem has selectable line speeds in the range of .3 to 21.6 KBPS with adaptive connect speed 
monitoring that selects line speeds based on line quality. Modem protocols are Hayes AT with 
bi-directional flow control. Modem operates on 120 VAC, ,60 Hz power with full surge protection 
on power and phone lines. Modem is a Zypcom model Z32t-SE. 

2.2 REMOTE MONITORING AND CONTROL 

2.2.1 Remote Control and Monitoring of Treatment Facility 

The treatment facility is remotely controlled and monitored via the laptop PC. A modem is provided 
internal to the PC and configured to allow communication between the treatment site RTU and the PC. 
The PC provides the remote control, data acquisition, logging, and,trending features of the SCADA 
system. 

Data acquisition occurs whenever the site is connected to the PC. Data is transferred from the site RTU 
to the PC. The data transfer occurs approximately every 2 seconds until hang-up. The transfer rate will 
depend on the telephone line condition and noise. 

Historical logging of each site’s data is initiated by the operator by selection of the historic log “On” 
button on the site graphic display. The data is stored as a log file in the laptop PC for use with any third 
party database software for interrogation and reporting. 

2.3 LOCAL MONITORING 

Local control and monitoring of treatment facility are primarily via the laptop PC at the site location. 
Connection to the site must be established first (see Section 2.4). 
Local gauges and meters are also provided to allow visual verification of process conditions and local 
switches provide a means of starting and stopping pumps should a computer fail or not be available. 

2.4 COMMUNICATION 

The first step in controlling and monitoring the treatment systems is to establish computer-to-RTU 
communication. The following subsections state how to locally and remotely connect the computer to 
each system. 

2.4.1 Local Laptop Computer Communication 

2.4.1.1 Setup at the Site 

1. Position laptop securely on designated platform. 

2. Insert the computer/RTU patch cable into the nine pen serial computer port COM 1 and connect the 
cannon plug to the RTU cabinet cannon bulkhead connector. The internal portion of the connection 
has already been made to the RTLJ communications port COM 0. 

3. Turn the computer on and boot up computer. 
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4. The Windows 95 Program Manager screen should be displayed. 

2.4.1.2 Setting Up Site-Specific Programs 

To ensure the’laptop is set to the specific site program, perform the following: 

For OPT0 CONTROL CONFIGIJRATOR: 
1. Double click on the OPT0 22 Program Group icon. 
2. Double click on the OPT0 Control icon. 
3. Pull down the OPT0 Control menu option. 
4. Highlight Configurator and click to access OPT0 Control Configurator. 
5. Pull down the File menu option. 
6. Highlight Load and click. 
7. Locate and click on Directory. 
8. For local connection a site-specific folder is to be chosen. Highlight the desired file and click. 
9. Highlight Accept and click. 
10. Locate and click on the File menu option. 
11. Highlight Quit and click to quit OPT0 Control Configurator. 
12. Highlight Yes and click. 

For OPT0 CONTROL DEBUGGER: 
1. Pull down the OPT0 Control menu option. 
2. Highlight Debugger and click to access OPT0 Control Debugger. 
3. Pull down the File menu option. 
4. Highlight Load and click. 
5. Locate and click on Directory. 
6. For local connection a site-specific folder is to be chosen. Highlight the desired file and click. 
7. Highlight Accept and click. 

At this time the laptop actually connects to the running logic program in the RW. The screen will 
display the home page of the logic program. At the top of the screen the program status is displayed 
and should show “Running. ” This proves that the connection is good and that the laptop is 
communicating with the RTU. To exit debugger, perform the following: 

1. Locate and click on the File menu option. 
2. Highlight Quit and click to quit OPT0 Control Debugger. 
3. Highlight Yes and click. 

The OPT0 Control Debugger mode is the normal way to troubIeshoot a logic problem of the system or 
monitor the I/Opoints for signal values or check the enable/disable status of the point. To exit OPT0 
Control, perform the following: 

1. Locate and click on the File menu option. 
2. Highlight Quit and click to quit OPT0 Control. 

For the graphic interface display OPT0 Display Configurator and OPT0 Display Ruutime: 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

For OPT0 DISPLAY CONFIGURATOR: 
Double click on the OPT0 Display Configurator icon. 
At the new project screen click on Cancel. 
Locate and click on the File menu option. 
Highlight Open Project and click. 
Highlight and chck on the desired folder (Site No.). 
Click on OK to select the project folder. 
Click on OK again to open the project file. 
Locate and click on the File menu option. 
Highlight Quit and click to quit OPT0 Display Configurator. 

For OPT0 DISPLAY RUNTIME: 
Double click on the OPT0 Display Configurator icon. 
At the new project screen click on Cancel. 
Open the desired Project File OPT0 Display Runtime screen. 
Locate and click on the File menu option. 
Highlight and click on the desired folder (Site No.) 
Click on OK. 
Click on OK: 

At this time the laptop and the RTU will connect and assemble all the programmed attributes with the 
site logic controlfile. Upon connection orfailure to connect an event log viewer will be displayed. 

8. Click on Cancel at the event log viewer window upon successful attachment and writing of the Site 
Historic Log File. 

The Event Log Viewer dialog window displays the Runtime system event log. This log contains errors 
and messages received during Runtime. Each message consists of a date and time stamp and message 
text. The message text describes events such as communications errors and I/O errors. Scroll bars may 
be used to view prior messages. This window should appear upon entrance into OPT0 Display Runtime. 
The message “Attached to Scanner” indicates that there was successful attachment with theflle and the 
RTU. Other messages may be displayed, such as the successful writing of a logpie. 

Click on the windows menu selection a list of windows that may be opened is displayed. 

9. Highlight the Wellpump System window and while holding the shift button on the PC highlight the 
Treatment System window. 

10. Click OK to open both windows (overlaid) 

The Wellpump System screen will be visible and after 3-5 seconds the screen will actively attach to the 
RTUprogram and the display will be active with real time data. 

11. Use the Windows menu selection to switch between the System screens. 

2.4.2 Disconnecting Computer Communication 

p Once all local control and monitoring are complete and it is desired to disconnect the computer. 
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1. Close all system windows to get back to the blank project system menu screen. 
2. Locate File on the menu bar; locate and click on exit OPT0 Display Runtime. 
3. Disconnect the cable from the PC and the bulkhead connector on the control cabinet. 

2.4.3 Remote Computer Communication 

2.4.3.1 Setup at a Remote Location 

1. Insert the phone cable into the phone jack and connect the other end to the modem connector on the 
computer. 

2. Turn the computer on and boot up computer. 
3. The Windows 95 Program Manager screen should be displayed. 

2.4.3.2 For OPT0 Display Runtime 

1. Select the OptoDial icon on the Windows 95 Program Manager screen. A pop-up window will 
appear. 

2. Enter the project telephone number into the dial string “ATDT84352525 19”. 
3. Enter COM port #2 into port selection. 
4. Enter a baud rate of 115,200 BPS. 
5. Select the Dial button. 

This button will execute a Visual BasicJile that initializes the modem, diaIs the selected site and will 
show a connection status in the message section of the window. 

6. Minimize the OptoDial pop-up window. 

For OPT0 DISPLAY RUNTIME: 
7. Double click on the OPT0 Display Configurator icon. 
8. At the new project screen click on Cancel. 
9. Open the desired Project File OPT0 Display Runtime screen. 
10. Locate and click on the File menu option. 
Il. Highlight and click on the desired folder (Site No.) 
12. Click on OK. 
13. Click on OK. 
14. Click on Cancel at the event log viewer window upon successful attachment and writing of the Site 

Historic Log File. 

The Event Log Viewer dialog window displays the Runtime system event log. This log contains errors 
and messages received during Runtime. Each message consists of a date and time stamp and message 
text. The message text describes events such as communications errors and I/O errors. Scroll bars may 
be used to view prior messages. This window should appear upon entrance into OPT0 Display Runtime. 
The message ‘Wtached to Scanner” indicates that there was successful attachment with the fire and the 
RTU Other messages may be displayed, such as the successful writing of a IogjZe. 

Click on the windows menu selection a list of windows that may be opened is displayed. 

15. Highlight the Wellpump System window and while holding the shift button on the PC highlight the 
‘Treatment System window. 



ATTACHMENT 5 

16. Click OK to open both windows (overlaid) 

The Weilpump System screen wiii be visible and after 5-l 0 seconds the screen will actively attach to the 
RTUprogram and the display will be active with real time data. 

17. Use the Windows menu selection to’switch between the System screens. 

2.4.4 Disconnecting Remote Communicatiori 

Once all remote control and monitoring are complete and it is desired to disconnect the computer. 

1. Close all system windows to get back to the blank project system menu screen. 
2. Locate File on the menu bar; locate and click on exit OPT0 Display Runtime. 
3. Maximize the OptoDial window and click the Hang-up button. 

The operator may remain on the OptoDial window indefinitely or close out the batch$le. 

4. Close the OptoDial window. 
5. Disconnect the phone cable from the PC and the wall connector . 



ATTACHMENT 5 

3.0 RECOVERY WELL PUMP SERVICING 

The following describes the sequence of tasks for removing and servicing submersible pumps from a 
recovery well. 

1. Turn starter switch for subject well pump OFF at Motor Starter Panel (MSP-I). 
2. Remove upper portion of the Hot Box cover at subject well head. 
3. Unplug pump power cord from power outlet. 2 
4. Remove well cap and close ball valve. 
5. Carefully lift down well piping approximately 12” from well casing using support cable. 
6. Unscrew bottom union at ball valve to separate down-well piping from the ball valve and %-inch 

discharge tubing. Care should be taken not to lose the ‘0’ ring from the union. 
7. Carefully lift down-well piping from well casing using support cable. 
8. Lift piping to union and disconnect union, allow for water within the pipe to drain into the well casing 

before complete disconnection. Care should be taken not to loose the ‘0’ ring from the union. 
9. Place all down-well piping/materials on plastic sheeting. 
10. Remove remainder of piping and pump from the well. 
11. See Grundfos pump manual (Attachment 3) for disassembly and servicing the pump. 
12. Reinstall pump and down well materials by reversing the sequence for removal. 



MAINTENANCE SCHEDULE 

FREQUENCY CATALOG 

ITEM DESCRIPTION MAINTENANCE ACTIVITY 
MONTHLY QUARTERLY AS REWIRED PAGE 

;OULDS SUBMERSIBLE SUMP PUMP 
COMMENTS 

ELECTRICAL BUMP TEST 
X me 

N-SITU PRESSURE TRANSDUCER, CLEAN NOSECONE & FILTER 
IECOVERY WELLS X 15 

lEEP AIR STRIPPER ASSEMBLY CLEAN TRAYS 
X 4-l 

CHECK TIGHTNESS OF BOLTS AND 
FITTINGS X 7-4 

ILOWER GREASE BLOWER BEARING 
X 7-4 

,WYER PRESSURE SWITCH REMOVE DEPOSITS FROM VENT 
DRAIN PLUG X E-57 

IWYER MAGNEHELIC GAGE RE-ZERO GAGE 
X A-27 

IARLEY UNIT HEATER CHECK SETTINGS FOR WINTER 
TEMPERATURE CONTROL X -- 

iAYWARD BASKET STRAINER CLEAN STRAINER BASKET 
x -- 

;REENHECK EXHAUST FAN CHECK FAN OPERATION FOR 
SUMMER TEMPERATURE CONTROL X 

CHECK LOUVER OPERATION FOR 
OBSTRUCTIONS X 

;REENHECK ADJUSTABLE BLADE CHECK LOUVER SETTING FOR 
.OUVER OBSTRUCTIONS .X 

iEAHORSE FIBERGLASS BUILDING CHECK WATER LEVEL IN SUMP 
X es 

VACUUM BUILDING FLOOR 
X -- 

CHECK BUILDING EXTERIOR FOR 
DAMAGE X -- 



PI-DA-006 O&M LOGSHEET 
MCRD PARRIS ISLAND, SC 

Inspector’s Name: 

Time Arrived at Site: Time Departed Site: 

Date: 

Weather Conditions: 

Materials/Supplies Used: 

Item 

1.0 Recovery Pump House 

Open the cover and inspect the pump housing, pumps, piping, and 
elecJrical connections. Note any problem areas, leaks, etc. 

1 .I Clean Transducer Nose Cone and Filter 

1.2 Pump Control Elevations 

2.0 Air Sample Readings 

PID reading from treatment building 

3.0 Flow Readings 

3.1 FIT-1 readina 

3.2 FIT-2 reading 

3.3 FIT-3 readina 

4.0 Air Stripper 

4.1 PI-5 reading 

4.2 FQIT 3 reading 

4.3 Blower insoection/maintenance 

4.4 Blower grease bearing 

4.5 Discharge pump inspection/maintenance 

4.6 Inspect/clean air stripper trays and refill wiers 

4.7 Check tightness of bolts and fittings 

4.8 Remove deposits from vent drain plug on pressure switch 

4.9 Re-zero magnehelic gauge 

5.0 Building and Miscellaneous Equipment 

5.1 Unit heater - check temperature setting 

5.2 Clean strainer basket 

5.3 Exhaust fan inspection and maintenance 

5.4 Check/clean building door louvers 

5.5 Clean sump and bump test pump 

5.6 Clean building floor 

Readings/Results 

Are conditions acceptable? 

RW 1 c] Yes [7 No 

RW 2 c] Yes 0 No 
RW 3 [7 Yes q No 

RW 1 0 Yes q No 
Rw 2 0 Yes q No 

RW 3 0 Yes c] No 

RW 1 0 Yes q No 

RW 2 q Yes 0 No 
RW 3 0 Yes q No 

rwm 

wm 
aom 

gm 

inches of water 

gallons 

0 Yes c) No 

q Yes 0 No 
0 Yes q No 
q Yes 0 No 
0 Yes 0 No 
0 Yes q No 
q Yes q No 
0 Yes q No 
0 Yes q No 
q Yes q No 

O&MLOGl 



PI-DA-006 

Collected by: 
Treatment System Water Sampling Log 

1 Date: 1 SEIR No.: 

Sample Location SP-1 SP-2 SP-3 SP-4 
Analytes Container Presv. Cont. ID Cont. ID Cont. ID Cont. ID 
vocs 40 mL vials HCI 
TOC 250 mL amber H2S04 NA 
Alkalinity 1,000 mL amber none NA 
Sulfate 250 mL poly none NA 
Chloride 250 mLpoly none . NA 
Nitrate 250 mL poly none NA 
Iron 250 IT& poly mo3 NA 
BOD 5-day 1,000 n-L poly none NA NA NA 

Treatment System Water Field Data 
Cdllected by: 1 Date: 
Equipment used and Serial Numbers: 

I I 

I 1 

Sample Locations 
Parameter SP-1 SP-2 SP-3 SP-4 
pH 
Temperature NA 
Conductivity NA 
Dissolved O2 NA 
Turbidity NA 
Redox Potential NA 

Notes: 

O&MLOGZ 



Parris Island Former Dry Cleaners Facility 
Groundwater Sampling Schedule 

Sample 
Event 

Baseline & 
Quarterly 

Field Paraineters Chemical Analysis 
Temp Turbidity Alkalin. Chloride ’ x ; C; ; x R; V’ T;~ x SF x N; 1; BOD 

Groundwater 
Sampling at 16 
Wells 

System 
Operation x x x x x x x x x x.x x x 

Monthly 
Sampling 
(Influent) from 
RW- I ,2,3 

System 
Operation 
Monthly 
Sampling 
(Effluent) to 
FOTW 

X X. X X 



SAMPLING STATION 

Station ID 1 Station Type 

SAMPLE 

Sample ID Sample Matrix Sample Type Collection Method Date . Time BY 
GWT ENV 

Weather Conditioils: 
Field Logbook(s) Pages ES&H Jml(s) Pgs SEIR No.:’ 

Flush Mount Well Inspection 

Is the concrete pad cracked or, Is the water-tight cover damaged? Is water in the interior of the casing? Is the bentonite seal cracked or 
unstable? 0 Y.es q No c]Yes q No OYeSUNo damaged? c] Yes a No 

Remarks: 

Instruments Manufacturer/Mode 1 Serial No. 1 Func. Ck. [ Calib. Due Reference 

Conductivity/Te.mp 

Dissolved Oxygen 

Turbidity 

Water LEVEL DATA (before purging) 

Well Variables 
Depth of water = (TD - H) = h (ft) [H = depth to top of water] 
Inside diam. of casing = d(in.); 1/2(d) = r(in.) 
e = R(J) ; r/.48 gallft3 co&ant] 

Casing Volume Calculatioris 

.V = x(R)~ hx(7.48 gal@) 
v= 3x 

.v = gal 

WELL PURGE INFORMATION 
Purge equipment: ( S/N: 

I 

Purge method: Pump type: 

newgwfml 



Sampling Event: 

GROUNDWATER SAMPLING RECORD 

Logbook ID: Sheet2 of21 

f-. 
Container Information 

1 

Analytes Container Preservative Container ID Comment 

vocs 40 mL vials HCL 

TOC 250 mL amber . t-k604 

Aikalinity 1000 mL poly none 

Sulfate 250 mL poly none 

Chloride 250 mL poly none 

Nitrate 250 mL poly none 

Iron 250 ml poly HNOJ 

I I I ’ I I I I 
Remarks: 

Recorded by: Date Reviewed by 

1 

newgwfm2.doc 
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