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1 Introduction 

Ecology and Environment Engineering, P.C. (E & E), has prepared this post- 

remediation operation and maintenance manual (O&M Manual) for the New York State 

Department of Environmental Conservation (NYSDEC) for the Perfection Plating Company, 

Inc., site (No. 4-01-037) in Watervliet, Albany County, New York (see Figure 1-1). 

This section describes the Perfection Plating project and the purpose of this manual; 

Section 2 provides background information on the site; Section 3 discusses the monitoring 

process; Section 4 describes the groundwater monitoring system and how it is to be maintained 

and operated; Section 5 discusses the groundwater treatment system operation, maintenance, 

and monitoring; and Section 6 provides a contingency plan. 

1 . I  Project Description 

The construction phase of this project included the following major components: 

installation of a groundwater collection trench, providing a groundwater treatment system on 

site, excavation, and off-site disposal of contaminated soils. The major contaminants of 

concern are hexavalent chromium and total chromium. 

1.2 Purpose of the O&M Manual 

The main purpose of this O&M Manual is to evaluate the performance and 

effectiveness of the completed remedial action (source removal) by monitoring groundwater 

contamination. The manual is intended to guide individuals unfamiliar with the site through the 

processes of: 

Sampling; 

Analysis; 



Inspection of wells 

Inspection and ope::-ation ant l maintenance of the treatment system; 
and 

Maintenance. 
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Background Information 

2.1 Site Location and Description 

The Perfection Plating site is a 1.7-acre inactive plating facility located at 91 1 1 lth 

Street in the City of Watervliet, New York (see Figure 1-1). Watervliet is located approxi- 

mately 5 miles north of the City of Albany. The site is situated in an urban area approximately 

0.5 mile west of the Hudson River. It is bordered to the north and east by a residential area, to 

the south by commercial and residential properties, and to the west by the "Siberia Area" of the 

Watervliet Arsenal (arsenal). 

The Perfection Plating facility consists of two single-story buildings: the plating 

building on the west side of the property and a storage warehouse on the east side of the 

property (see Figure 2-1). The plating building, which has been abandoned since September 

1990, contains numerous plating tanks and other machinery used in the plating and finishing 

processes. The central portion of the warehouse is currently leased as a storage area. 

The area between the buildings is mostly unpaved, and the area to the north is an open 

field separating the buildings from the residential area. A fence is located along the northern, 

western, and eastern boundaries of the site. New fencing, constructed during the remedial 

investigation (RI), secured gaps along the perimeter of the site. The site is accessed by vehicles 

from the east along 1 lth Street or from the south along 9th Avenue. The site and the 

surrounding areas are serviced by a municipal water supply and sanitary sewer system. 

The soils beneath the site consist of 2 to 15 feet of sandy fill material underlain by 

dense clay. Bedrock underlying the soil is a highly fractured, steeply dipping shale. 

Groundwater beneath the site is approximately 5 to 8 feet below ground surface (BGS) and 

flows north-northwest. 



2.2 Site History 

The site was used as a plating fac;ility from 1965 to 1990. Prior to that, the site 

reportedly was undeveloped lanli. The opiginal plating operation was known as Watervliet 

Plating and was owned by John Robb from 1965 to 1973. At that time, the facility performed 

chrome and nickel bumper platiig. In 15'74, Peter Spiak and Vincent Ingenoso purchased the 

property and operated under the name of Perfection Plating Company, Inc. At first, the 

primary operation was zinc and cadmium plating, but it later changed to chrome and copper 

plating of brake parts. 

These plating processes, included the use of sulfuric acid, chromic acid flakes (in 

chromic acid tanks), potassium cyanide (w copper plating tanks), potassium hydroxide, sodium 

hypochlorite (in pretreatment systems), nuriatic acid (in parts strippinglcleaning processes), 

methyl ethyl ketone (in parts cleaning), p3wdered copper (in copper plating tanks), nitric acid, 

zinc cyanide (for zinc plating), caustic pqtash, caustic soda flake, copper and zinc brighteners, 

and other corrosive cleaning compounds. 

The plating tanks are underlain hy a containment system that consists of concrete 

troughs approximately 6 inches jeep. D~lring operations, wastewater was discharged from 

open plating rinse tanks to the containrneyt system and was pumped to a cyanide pretreatment 

system. The cyanide was converted to clanate by an alkaline chlorination process (i.e., a 

hypochlorite and hydroxide solution was ytdded to the wastewater to raise the pH and oxidize 

the cyanide to cyanate). Treated wastewater was then discharged to the sanitary sewer. 

Allegedly, no sludge was genersted fromlthis process; however, the pretreatment system had 

never been cleaned out. Parts from the cirome plating tank were rinsed over the tank, and no 

wastewater or other waste was generated @om the chrome plating process. However, a vapor 

collection system from the chrorpic acid tpnk was vented outside through the west wall of the 

plating building. 

On October 24, 1989, a consent order was issued to the owners of Perfection Plating 

requiring submission and implerrlentati~n~of a remedial investigationlfeasibility study (RIIFS). 

On September 1, 1989, the platilng facilip was leased to Mr. Norman Zielonko. It then 

operated under the name of Pinrracle Plat,pg until September 1, 1990, when it was abandoned. 

Pinnacle Plating predominantly ~performeqi copper and chromium plating with some zinc and 

cadmium plating. Containment systems were cleaned out and upgraded (i.e., piping was 

installed to connect each containment tro~,gh to the sump on the west side of the building). 



During operations, a significant leak in the chromic acid tank was noted. The tank was 

removed, and a new tank was installed adjacent to the former location. Chromic acid had 

apparently dissolved the concrete foundation beneath the tank. During Pinnacle Plating's 

operations, a second consent order was issued to Perfection Plating and Pinnacle Plating on 

December 12, 1989, requiring submission of an application for an air contamination source 

permit, submission of an industrial hazardous waste management plan, and construction of a 

fence to isolate the area on the west side of the plating building. The industrial hazardous 

waste management plan was submitted by Pinnacle Plating later that month, and the required 

fence was constructed. On May 4, 1990, Perfection Plating submitted, in compliance with the 

consent order (File No. R4-064.1-89-03), an RIIFS work plan prepared by Clough, Harbour, 

and Associates. The work plan was approved by NYSDEC on October 9, 1990; however, the 

plan was never implemented. 

On June 24, 1991, an emergency removal action was requested by the Bureau of 

Construction Services of NYSDEC1s Division of Hazardous Waste Remediation. Among other 

actions, NYSDEC wanted the plating and rinse tanks to be emptied and disposed of and at least 

six drums of plating waste stored in the warehouse to be removed and disposed of. On June 

26, 1991, NYSDEC sent a certified letter to McNamee, Lochner, Titus, and Williams, P.C., 

(Perfection Plating's consultant) requesting removal of the above-mentioned wastes. Because 

of the lack of response, an emergency removal action was performed by Clean Harbours under 

contract to NYSDEC in late 1991 and early 1992. 

E & E was tasked by NYSDEC to conduct an RI of the site and prepare an FS later in 

1992. 

The final RI and FS reports were completed in August 1994 and August 1995, 

respectively. Based on the FS, a Record of Decision (ROD) was issued in December 1995. 

The ROD called for: 

Excavation of contaminated soils and off-site disposal; 

Construction of a groundwater cutoff trench to intercept and collect 
the plume of contaminated groundwater; 

Operation and maintenance of a groundwater treatment system on site; 
and 

Discharge of treated wastewater to a local storm drain. 



Bidding documents for remedialiactivities were completed by E & E in July 1997. 

Philip Services Corporation (PSC) was aflarded the construction contract in November 1997. *lal 

Construction was initiated in Dccember 1997 and completed in June 1998. After conclusion of 

the demonstration period in Seprtember 1998, the groundwater treatment system was turned 

over to NYSDEC for operation 
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Groundwater Monitoring, Testing, 
and Records 

This section describes the processes by which groundwater at the Perfection Plating 

site will be monitored. For the first year, the wells and a nearby residence's (912 12" Street) 

basement will be sampled and analyzed quarterly for hexavalent chromium and total chromium. 

3.1 Monitoring Plan Elements 

3.1 .I Monitoring Wells 

The initial groundwater monitoring network will consist of nine of the existing 

monitoring wells at the site (see Figure 3-1): MW-CTM-4, MW-EE-4D, MW-EE-SD, MW- 

EE-SS, MW-EE-6S, MW-EE-6D, MW-EA-7, MW-EA-8, and MW-ESE-9, and a nearby 

residence's basement (912 12' Street). The groundwater monitoring network is intended to be 

dynamic, and a periodic (i.e., annual) evaluation should be made of the usefulness of the data 

derived from the network. If it is determined that the water quality data from a well do not 

change significantly from one sampling event to another, that well could be considered for 

removal from the network. 

A summary of the physical characteristics of the monitoring wells is provided in Table 

3-1. Appendix A contains the construction logs for all of the monitoring wells. 

3.1.2 Sampling Schedule 

Groundwater samples from the monitoring network will be collected and analyzed 

quarterly for a period of one year beginning at substantial completion of the groundwater 

treatment and disposal separable part of the work. After the first year's results have been 

analyzed and evaluated by NYSDEC and the New York State Department of Health 



(NYSDOH), a determination will be maqle to either continue sampling at the same or a different 

frequency. 

3.1.3 Groundwater Analyses 

Analytical parameters for the fir$ year of sampling will include total chromium 

(including metals digestion) and hexavalent chromium. These parameters will be analyzed by 

NYSDEC's Analytical Services Protocol (ASP) Methods 6010B and 7196, respectively. A 

standard 28-day turnaround wil::, be provged on all analyses from the verified time of sample 

receipt (VTSR) at the laboratory. 

3.1.4 Laboratory Qualifigations 

The analytical laboratony to be qsed for the analyses must maintain NYSDOH 

Environmental Laboratory Appi.ova1 Prosram (ELAP) certification for all subcategories of 

solid and hazardous waste. Centification is also required for ASP Contract Laboratory Program 

(CLP) metals, since this categony is part :sf the ELAP program. The ELAP quality assurance 

objectives should be met for all analyses. 

3.1.5 Data Reporting and Recorql Keeping 

Data collected during g;roundwa@r sampling activities should be reported in letter 

report format to both NYSDEC and NY5:DOH. Reports should be sent to: 

Gerald Rider, P.E. 
Chief, Operation & Maintenpnce Section 
Bureau of Hazard01~1is Site Control 
DHWR 
NYSDEC 
50 Wolf Road 
Albany, NY 12233.7010 

Eric Hamilton 
RHWE 
NYSDEC, Region 4 
1150 N. Wescott Rpad 
Schenectady , NY 1,2306 

Michael Rivara 
Environmental EXPI. Invest. 
NYSDOH 
2 University Place 
Albany, NY 12203-,3399 



The reports should include a brief introduction and discussions of the field activities, 

sampling results, and quality assurancelquality control (QAIQC) results. 

Field activities should be documented in a field sampling log book, a copy of which 

should be submitted with the data report. The full analytical data packages should also be 

submitted with their respective data reports. 

A summary report of groundwater quality and flow direction will be provided at the 

end of the one-year O&M period. 

3.2 Groundwater Sampling and Procedures 

Sampling of the monitoring wells will consist of: 

Measurement of depth to water level and total depth of the well (to 
calculate well volume); 

Evacuation of static water (purging); and 

Sample collection. 

These activities are described below. Sampling of the nearby residence's basement will be 

collected from a floor sump. 

3.2.1 Water Level Measurement and Well Volume Calculation 

Water level measurements will be collected from each of the nine monitoring wells 

prior to purging and sampling. Water level measurements will also be collected from eight 

monitoring wells on site that are not being sampled (MW-CTM-1, MW-EE-IS, MW-CTM-2, 

MW-EE-2D, MW-CTM-3, MW-EA-5, MW-EA-6, and MW-ESE-8) and the groundwater 

collection sump. The measurements will be recorded using the following procedures: 

Record date, time, weather conditions, and any other well-specific 
pertinent information; 

Locate reference mark at the top of the well casing; 

Lower electronic water level indicator probe into well, making sure 
the cord attached to the probe does not scrape the sides of the well 
casing; 

When an audible signal is detected, stop lowering the probe; 



Pull on the probe u:.ltil the audible signal ceases; 

Lower probe slowly again, $topping as soon as an audible signal is detected; 

Hold cord to side of well caqing where reference mark is etched; 

Record measureme::lt (to thecearest 0.01 foot) as depth to water in 
field logbook; 

Repeat procedure three time;; for consistency; measurement should 
remain constant; 

Record the total depth of the, well (to the nearest 0.01 foot) by lower- 
ing the probe to the bottom of the well and positioning the cord next 
to the reference mark on the well casing and measuring; and 

After completing bvth measL,rements at each well, decontaminate the 
probe to avoid any possible c,:ross-contamination. 

3.2.2 Purging 

Before a groundwater sample is c::ollected, the static water must be purged from the 

well to ensure that a representat:lve grouqdwater sample is obtained. Three to five well 

volumes must be purged before collect in^: a sample. Prior to sampling each well, the bailers or 1 

pump must be properly decontallninated t!) prevent contamination from previous sampling 

events (see Section 3.2.5). Watrr remov~d during purging should be drummed and treated by 

the groundwater treatment system. 

The volume of water in the well iis calculated using the formula: 

Where: 

V = Volume of water in the, well (gallons); 

T = Water c o l u w  height (f2et); 

r = Inside radius o,f the well casing (inches); and 

2 
0.163 = A constjnt convqrsion factor that compensates for the xr x T well- 

volume calculati('~n and converts the volume from cubic feet to gallons. 



3.2.3 Sampling 

Groundwater temperature, pH, specific conductance, and turbidity will be measured 

during sampling. Sample collection procedures are as follows: 

Place polyethylene sheeting (or similar covering) on the ground to 
avoid surface contamination, if necessary; 

When transferring water from the bottom loading bailer to sample 
containers, care will be taken to avoid agitating the sample; 

All observable physical characteristics (e.g., color, sheen, odor, 
turbidity) of the groundwater at the time of sampling will be recorded; 
and 

Weather conditions (i.e., air temperature, sky conditions, recent 
precipitation, drought conditions) at the time of sampling will be 
recorded. 

Required sample volumes and containers are presented in Table 3-2. Required sample 

preservation and holding times are presented in Table 3-3. Please note that hexavalent 

chromium samples require analysis within 24 hours. Analysis for metals will be performed on 

unfiltered samples only. 

3.2.4 QAIQC Samples 

Field QAIQC samples will include one trip blank per daily sample shipment, which 

will be analyzed for hexavalent chromium. In addition, one field duplicate and one matrix 

spikelmatrix spike duplicate (MSIMSD) sample set will be collected and analyzed for the same 

parameters as the groundwater samples. 

3.2.5 Decontamination 

Sampling methods and equipment have been chosen to minimize decontamination 

requirements and prevent the possibility of cross-contamination. Sampling equipment used at 

more than one location (including the water level indicator) will be decontaminated between 

locations using the following procedure: 

Washing in a trisodium phosphate (TSP) solution; 

Rinsing with potable water; and 

Air drying. 



All waters generated by deconta::nination procedures will be disposed of with well 

purge waters, and all expendable materizils (e.g., Tyvek, gloves, etc.) generated during 

sampling will be bagged and pr(,~perly disposed of as solid waste. 

3.3 Evaluation of Monitoring Reports 

The nine wells and nea.:by residttnce's basement that make up the initial groundwater 

monitoring network and the analyses of vmples from these locations will provide 

comprehensive data about the qllality of p e  groundwater at the Perfection Plating site. After 

the fourth quarter sampling datz have bevn received, NYSDEC and NYSDOH should perform 

an evaluation of the usefulness of the da4i derived from the network. This evaluation should 

review the data on an analyticall level as 'well as from a location point of view. If it is apparent 

that an analyte or group of analytes consistently meets the cleanup goals (groundwater 

standards), then these analytes should be,removed from future sampling efforts. If it is 

determined that the water qualitty data frqm a well do not change significantly from one 

sampling event to another, and d the wat;r quality meets the cleanup goals, that well could be 

considered for removal from the network. 

NYSDEC and NYSDOH should make a determination from the monitoring well data 

to either continue sampling at tke same or a different frequency. If monitoring is continued at 

the site past the initial year, an annual evaluation of the data should be conducted, as described 

above. 

Once the site is delisted] completc:ly, the monitoring wells should be properly 

decommissioned following appropriate dh:commissioning procedures to prevent possible future 

groundwater degradation due to vandalishn of the wells. The NYSDEC Groundwater Site 

Monitoring Well Decommissionwlg Procedures, 1996, is available for guidance in 

decommissioning method select on. 
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Table 3-1 

WELL CONSTRUCTION INFORMATION 
PERFECTION PLATING SITE 

Outer Cubon 
std CEldIq h l e r  c d n g  screea 

TOIC Ground T b i c I m ~  of 
E3evatlon Elevelion Bedrock Bmtonite 

(feet (feet Totnl Depth Depth to Cored or ID Depth Well Sand Pack seal 
Well above above of Well Bedrock Drilled Sicc (feet ID s h e  m t h  ID 8icc Mmnl Conslrudlon Interval Interval 

Number mu MsL) (feet BGS) (feet BGS) (feet) (lnchea) BGS) (inchea) (feet) ( i n h )  (feet BGS) MoteriP1 (feetBGS) (feetBGS) 

MW-CTM-1 56.72 54.18 14.5 14.5 - - - 2 12 2 9.5 - 14.5 W C  8.0 - 14.5 6 -  8 

MW-EE1S 52.02 49.90 17.0 10.8 6.2 - - 2 9.0 2 6.5 - 16.5 Stainlean steel 4.5 - 17.0 2.5 - 4.5 

MW-CTM-2 56.79 57.00 15.0 3.8 11.2 - - 2 6 2 6 -14 W C  4 - 15 2 - 4  

MW-EE-2D 58.87 56.93 50.8 3.0 38.3 5 12.5 2 41 2 39 - 49 W C  37 - 50.8 33.5 - 37 

MW-CTM-3 58.07 54.81 14.0 4.0 10.0 - - 2 6.25 2 3 -  13 W C  2 -  14 1.5 - 2 
. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  . \  ........................................................................................................... .. ........................... ..................................... ..j .... :.j ............................ .. .................. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....................... ,:: ......................................................................... . . . . . . . . . . . . . . . .  ::... :...: ::, ........................... . . . . . . . . . . . . . . . . . . . . . . . . .  ........................................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..............., ..:.:.::.. ..:.: .:...:::.;:,;: :>:. ::'".c:i.::. .:. :.:...::::::::::; .: .:.:,: ::..:: .:. ............................................ 

;:pmjliili' :~,;:~;i$#24::~ :j:;j.i:iiii$,ii$tqs.! ;j:i;iii;'z;s;*c;@:! iiiiii;.ii'::i:lii;~jj.(;~&: : i ~ , $ l i : j ~ f P : " $ i j C  .i:iiii;i'::.$!iiii:-;;, @2<2i:Wiii iiiiij:.iij;mg, si$2$z$;$*z gG$!gz;iii;$ sjEw@:-;j&:: ;;v$$:;;,;~;.;:,;~~:<: $;>;.<;F-;.16;{ ?:;:;%;;;;;;:[$;-;$:;: .:: . . . . . . . . . . . . . .  . . . . . .  .,. ....................... 1. .: ... ...................... ................................. .;, ........ ...,.. ................ ?.:..:::: . ........>... ........... 3...:: .................................................................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....;: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  ..................... .. ......................................... i... .................... 

MW-EA-5 54.21 52.01 5.80 5.8 - - - 2 5.33 2 3 - 5.5 W C  3 - 5.8 2.5 - 3 

MW-EA-6 53.23 51.30 8.30 8.3 - - - 2 4.88 2 3 - 8  W C  3 - 8.3 2.5 - 3 

49.23 46.89 15.0 7.0 8.0 - - 2 11.0 2 8.5 - 13.5 7.0 - 15.0 5 - 7  W C  
p-.".. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .................................................................................. - . . . . . . . . . . . . . . . . . . . . . . . . . .  -.- ................................ .:.::..:.:.:. :.. ....:........-:- ....................... :...:. .: :::.... ....................................................................................................................... :: ............................. - - ................................................... i. : ..:-:-:.: . ..:.:-:. 

;iiiiiiiiiggw.$: .......... ................................ ........................................................ :... ............. :+?g;iggtjj.b -..... >. ........................... : ;;~$$iii:xqm % : ? ~ 4 i j : ~ j ' .  ...................................................................... ..liij.'l;::j::sggj;j; : ......... ~ ~ 3 % ~ .  ; ................................................................. 5 ~ - i ' :  g,jli.i:B,$i: :.:.:.:.: ...................................................... z.i.il..;i,ifi:ii;Si:jj : ......... ~ : ~ ~ ~ * j : ~ ~ ~ @ ~  : .....: ...:: :.:.+j:: ....... y...::::.: ................. @i/$i:ii.iii,;i +... :.:.*.:: ... r ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

Key at end of table. 
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a 
Holding time is based on verified time of sample receipt (VTSR). 

Table 3-2 

SAMPLE CONTAINERS, VOLUMES, AND PRESERVATION AND 
HOLDING TIMES FOR WATER SAMPLES 

Holding time is based on time of sample collection. 

Source: NYSDEC Analytical Services Protocol, December 1994. 

Type of Analysis 

Total chromium 
(metals digestion) 

Hexavalent 
chromium 

Type and Size of Container 

1-liter polyethylene bottle with 
polyethylene-lined cap 

I-liter polyethylene bottle with 
polyethylene-lined cap 

Number of Containers and 
Sample Volume (per sample) 

One; fill 718 full 

One; fill 718 full 

Preservative 

HNO, to pH <2,  cool to 4OC 

HNO, to pH <2,  cool to 4°C 

Maximum Holding Time 

6 monthsa 

24 hoursb 



MONITORING WELL ELEVATIONS 

DESCRIPTION 

MW-CTM-1 
MW-EE-IS 
MW-CTM-2 
MW-EE-2D 
MW-CTM-3 
MW-CTM-4 
MW-EE-4D 
MW-EA-5 
MW-EE-5D 
MW-EE-5s 
MW-EA-6 
MW-EE-6D 
MW-EE-6s 
MW-€A-7 
MW-ESE-8 
MW-€A-8 
MW-ESE-9 

OF4S0048 

ALL COORDINATES ARE ON AN ASSUMED SYSTEM. - ELEVATIONS BASED ON USGS 7.5 MINUTE SERIES 
QUADRANGLE 'TROY SOUTH NY. 1983. 
CONTOUR 5 0  THAT CROSSES JUST WEST OF EIGHTH 
AVENUE AND TWELFTH STREET INTERSECTION. 

GROUND ELEVATION 
(Feet AMSL) 

54.18 
49.90 
57.00 
56.93 
54.81 
52.46 
51.82 
52.01 
55.89 
55.90 
51.30 
46.85 
46.77 
51.13 
46.89 
49.88 
51.20 

4$? 2, 

@L/~-c~( 
*? A 

L E G E N D  

INTERFACE AQUIFER POTENTIOMETRIC 
SURFACE CONTOUR % a -$ DIRECTION PHASE EXISTING I RI MONITORING OF MONITORING GROUNDWATER WELL WELL FLOW 

SCALE IN FEET 

1 0 0  2 0 0  0 

ecology and environment 

0 UTILITY POLE 

If APPROX. PROPERTY LINE 

-X- CHAIN LINK FENCE 

-0-m- STOCKADE FENCE 

CTM = WELLS INSTALLED BY C.T. MALE 
ASSOCIATES. P.C. IN 1 9 8 8  

EA = WELLS INSTALLED BY E.A. SCIENCE 
AND TECHNOLOGY IN 1988. 

EE = WELLS INSTALLED BY ECOLOGY 
AND ENVIRONMENT. INC. IN 1 9 9 3  

ESE = WELLS INSTALLED BY ENVIRONMENTAL 
SCIENCE AND ENGINEERING, INC. 
IN 1990. 

re 3-1 INTERFACE AQUIFER POTENTIOMETRIC 
SURFACE MAP - JANUARY 11, 1994 
PERFECTION PLATING SITE 
WATERVLIET, NEW YORK 



Groundwater Monitoring System 
Maintenance 

4.1 Maintenance 

Maintenance of the groundwater monitoring system will occur each time the wells are 

sampled. These inspections will consist of the following: 

Assessing the condition of each well for all items listed on the Well 
Inspection Checklist (see section 4.1.1); 

Note all problems for each well, detailing all discrepancies and items 
requiring maintenance; and 

Ensuring each well is labeled properly with a paint stick to aid crews 
in identifying the wells. 

4.1 .1 Physical Inspection 

The inspection of all wells should note the following criteria, which should be recorded 

on Table 4-1 : 

Which, if any, wells require painting; 

Which, if any, wells require new locks; 

Which, if any, wells require protective casings; 

Which, if any, wells require new well caps; 

Which, if any, wells have an obstruction inside the well (may need 
replacing); 

Which, if any, wells have water in the annulus (need drainage hole); 

Which, if any, wells require new concrete pads; and 

Which, if any, wells require protective posts to be installed. 



4.2 Monitoring Report 

This letter report shall be produqed each time a round of sampling is performed. It 

will contain a concise summary of all findings of the sampling event. The Well Inspection 

Checklist table shall be filled out completely and all discrepancies/comments regarding the 

condition of each well should be properlj noted. This checklist will be part of the monitoring 

report. 
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Treatment Facility Operation 
and Maintenance 

5.1 Groundwater Treatment System Description 

The groundwater treatment system is designed to be operated continuously, without 

attendance of an operator, for approximately two weeks or longer before routine maintenance 

(e.g., cleaning or replacing filter plates, replacing ion-exchange units, replenishing chemicals). 

The system has the capability to notify the operator, through the automatic dialing alarm unit 

system, when predetermined alarm conditions exist. These alarms indicate that there may be 

malfunctions in the groundwater treatment system or that maintenance of the system may be 

required. 

The groundwater treatment system includes a collection trench, a collection sump, and 

the active treatment system. The system includes the following major components: 

Submersible groundwater pump; 
Aerator with blower; 
Iron removal filter; 
Acidic pH adjustment accessories; 
Base mounted transfer pump; 
Three-stage ion exchange units (plus one spare unit); 
Alkaline pH adjustment accessories; 
Treatment building; 
Utilities connection; and 
Control systems. 

Contaminated groundwater collected in the trench is pumped from the collection sump 

to an aerator followed by a plate filter unit for removal of suspended solids and oxidized iron. 

As a preparation for the ion-exchange process, the water is adjusted to a pH of 4.5 to 5.0. 

W Three ion-exchange units containing disposable anionic exchange resin are then used to remove 

hexavalent chromium from solution. The first two units provide the primary treatment, and the 



third unit is used for polishing 2nd as a safety factor. The treated water then flows to a pH 

adjustment tank to raise the pH to betwechn 6.2 and 6.5 prior to final disposal, by gravity, to a 

storm water catch basin located on 12th qtreet. 

The effluent of the firstt stage ior -exchange unit is monitored by a specific conductivity 

meter/controller. When the specific conqluctivity readings reach a preset level, which 

correlates to 80% of the dischange criterion for hexavalent chromium concentrations (i.e., 0.4 

mg/L), the first stage ion-excha~ge unit qould be removed and disposed and a new unused unit 

should be added as the third stage unit ( s ~ e  Table 5-1 for the correlation of conductivity 

readings to hexavalent chromiu~n concen:rations). The original second and third stage units 

should be reconfigured as the fi-st and th.2 second stage units, respectively. The specific 

conductivity meter/controller shall be regonfigured to always monitor the effluent of the second 

stage ion-exchange unit. The spent ion-exchange unit must be kept wet until final disposal, 

otherwise the strong oxidizing nature of \he chrome could cause the resin to smolder. 

Manufacturer operating instructips for the equipment listed below are included in 

Appendix C. The PSC Operatiumal Manpal includes the following: 

Chapter 1, Submer:sible P u v ,  
Chapter 2, Water hleter, 
Chapter 3, Air Diffuser, 
Chapter 4, Iron Fill~er, 
Chapter 5, pH Adjurst (Acid gnd Alkaline), 
Chapter 6, Transfer Pump, 
Chapter 7, Ion Exc::~angers, 
Chapter 8, Building Sump q m p ,  and 
Chapter 9, Control'~ane1 (in::ludes pH and conductivity meter). 

5.2 Groundwater Treatmen1 System Performance Requirements 

5.2.1 Groundwater Influent Chargcteristics and Effluent Criteria 

The influent flow rate silould be ;5 gallons per minute. The anticipated contaminant 

concentrations for the recovered groundyater in the trench are approximately 4 to 25 

milligrams per liter (mg/L) of tctal chron~ium and 7 mg/L of total iron. The groundwater 

treatment is designed to remove hexavale 1t chromium and iron from the groundwater and have 

an effluent quality meeting the criteria spbxified in Figure 5-1. According to PSC, the effluent 

quality met the criteria throughqut the deqnonstration period. 

5.2.2 Normal Control and Monitc~ring System Operation 

See Figure 5-2 for the t::.eatment system layout. 



Collection Sump 

Groundwater flow from the treatment system is regulated by activating the submersible 

pump at a rate of 5 gpm in the collection sump. In the automatic mode, the submersible pump 

will run unless it receives a low current signal (CL-102) from current switch CS-102 (indicating 

a low water level in the collection sump) or the interlock signal (see Table 5-2. Alarms and 

Interlocks). If the submersible pump is deactivated by CL-102, it will restart after receiving a 

signal from timing switch TS-103. TS-103 has been programmed to allow a sufficient interval 

(5 minutes) for the collection trench to recharge. Groundwater flow rate from the collection 

sump will be measured by a rotameter and total volume of groundwater by flow totalizer FQ- 

201. 

Aerator and Blower 

The groundwater flows into an aerator that operates unless it receives an interlock 

signal caused by low air flow or water in the blower, indicating blower failure (see Table 5-1). 

The aerator discharge is vented through a flexible air duct to the outside of the treatment 

building. 

Iron Removal Filter 

From the aerator, the groundwater flows through six 50-micron filter plates to remove 

iron that has been oxidized in the aerator. Water flows through the filter plates until the plates 

become clogged. A clogged filter plate can be identified by the sign of overflowing or 

submergence (as opposed to flow-through pattern for clean filter plates). Clogging of the six 

filter plates should occur sequentially from the first plate to the sixth plate. When water 

overflows all six filter plates, the system shall be shut off for replacing or cleaning the filter 

fabric in these plates. High level alarm LAH-203 will trigger when the water level is at bottom 

of inflow from aerator sump, indicating clogged filters or a downstream backup. The filter 

plates were replaced approximately once per week during the demonstration period. Maintain 

spare fabric in the treatment building for future filter replacements. 

If the filter plates are clogging too frequently, are not removing sufficient suspended 

solids, or if the transfer pump is cavitating, filter modifications may be necessary. A finer 

mesh can be installed in the filter plates and a bag filter can be placed after the transfer pump if 

this does not cause too much increase to the head on the pump. Tees and ball valves are set up 



for future bag filter installation. Obtain qpproval from NYSDEC prior to making any changes 

to the system. 

The spent filter fabric nlust be cliaracterized by TCLP methods. The proper disposal 

method shall then be followed fu)r the spent filter fabric according to the results of the TCLP 

analysis. 

Sludge from bottom of :?lter tank should also be removed when changing filter, if 

necessary. Characterize the sludge by T(::LP methods and dispose accordingly. 

Acidifying pH Adjustment System 

The pH must be lowere i to allow effective chromium removal in the ion-exchange 

units. The pH level in the ion-a~change ynit influent will be maintained between 4.5 and 5.0 

by adding acid to the pH adjustnent tank pH controller OIC-205 monitors the pH level in the 

tank and automatically activates the meteling pump (M-206) as necessary to add sufficient acid 

to bring the pH within the desig 1 limits n,3ted above. In the automatic mode, the metering 

pump is controlled by a pH indicating co~ltroller OIC-205 while the mixer (M-212) runs 

continuously. The metering pump and mixer are de-energized by the interlock signal. Switch 

LS-204 in the acidifying pH adjustment tank controls the operation of Pump No. 1 as described 

below. Float switches in the pH adjusm:nt tank were installed during construction to regulate 

the flow balance in Pump No. 1 The fluat switches are within the limits of the level sensors 

and do not tie into the interlock signal. 'Ilhe low pH alarm can be tripped when the water level 

is low in the acid pH adjustmenti tank. S e  float switches can be adjusted to remedy this 

problem. However, the distance: betweer the upper and lower float switches is fixed. 

Ion-exchange Systems 

Groundwater flow from the acidifying pH adjustment tank to the effluent discharge 

point through the ion-exchange unit will ire regulated by Pump No. 1. In the automatic mode, 

Pump No. 1 will run unless it rweives a 40w level signal (LL-204) from level switch LS-204 

(indicating low level in the acidifying adjpstment tank) or the interlock signal. After receiving 

an LL-204 signal, Pump No. 1 will remap off until it receives a high level (LH-204) signal. 

Operation of the interlock systerrn is descriibed in "Alarms and Interlock" below. 

The conductivity of the groundwpter leaving the second stage ion-exchange unit will be 

monitored by conductivity contre3ller KIC-301. KIC-301 will activate interlock alarm 

KAH-301 if conductivity readings equal the equivalent of 0.4 mg/L for hexavalent chromium. 

The resin replacement operation consists 3f the following steps: 



When the specific conductivity reading of the second stage ion- 
exchange effluent corresponds to a concentration of 0.4 mg/L for 
hexavalent chromium or a laboratory analytical result indicates that 
the second stage ion-exchange effluent exceeded the discharge 
criterion for hexavalent chromium (0.5 mg/L), the first stage ion- 
exchange unit needs to be replaced. 

Shut off the system and disconnect piping or hose from the first stage 
unit. Use the spare unit stored on site in the building to replace the 
original first stage unit. 

Close and open appropriate valves to make the original second and the 
third stage units new first and the second stage units, respectively (see 
Table 5-3). The new unit becomes the third stage unit. Identify the 
new first, second, and third stage unit with a placard, magnet, or 
other means. (Note: The physical locations of the units do not 
change .) 

Disconnect the specific conductivity meter probe from the original 
second stage unit effluent and connect to the new second stage 
effluent. 

Restart the system. Check and record all pressure gauges to make 
sure the valves are opened and closed correctly. 

Keep the spent ion-exchange unit wet, otherwise the strong oxidizing 
nature of chrome could smolder the dried resin. 

Arrange for a new resin unit to be delivered to the building and to 
dispose of the spent unit properly. 

Alkaline pH Adjustment System 

The pH level in the groundwater treatment system effluent is increased to between 6.2 

and 6.5 by adding alkali to the pH adjustment tank. pH controller 01C-402 monitors the pH 

level in the tank and automatically activates the metering pump (M-403) as necessary to add 

sufficient alkali to bring the pH within the design limits noted above. In the automatic mode, 

the metering pump is controlled by 01C-402 while the mixer (M-405) runs continuously. The 

metering pump and mixer are de-energized by the interlock signal. Effluent flows, by gravity, 

from the pH adjustment tank to a discharge point at the catch basin. Level switch LS-401 

activates interlock alarm LAH-401 if groundwater levels in the alkaline pH adjustment tank rise 

above the overflow invert. The pH controller 01C-404 monitors the pH level in the effluent 

line and guards against high or low pH levels in the alkaline adjustment tank. 



Motor Control 

The submersible pump, blower, pixers, metering pumps, and Pump No. 1 are 

controlled by three-way hand-oa'f-automafic switches (HOA- 103, 21 1, 2 13, 406, 2 14, 407, and 

208, respectively) on the contrd panel. :Each motor has a green "run" pilot light and a red 

"stop" pilot light on the control panel. 11.1 the automatic mode, the pumps, blower, and mixers 

are controlled as described in earlier pari~graphs and deactivated by interlock UC-01. In the 

hand mode, the pumps, blower,, and rnixtp are energized and any automatic control or 

interlock signals are overridden The ha:pd or manual mode is intended for start-up or 

debugging operations when alarm conditions or control signals may be present, but can be 

safely ignored. 

Alarms and Interlock 

Alarm conditions in the groundyater treatment system are monitored by flow switches, 

level switches, or probes. The signals ar; transmitted to a programmable logic controller or 

other control system in the control panel. The control system activates the interlock, an alarm 

pilot light on the control panel R)r each a,arm condition, and sends signals for each interlock 

alarm to the automatic telephone dialing ynit. The interlock alarms are combined into four W 

groups to correspond to the foua input chpnnels for the alarm unit. Interlock UC-01 deactivates 

the submersible pump, Pump No. 1, the blower, and both mixers and metering pumps. The 

alarm conditions for the interlock systemYremain latched until the alarm condition is relieved 

and an acknowledge button on tbe contro panel is activated. The alarm conditions for 

interlock UC-01 are as follows (see Tablc 5-2): 

High current at M-::.01 indici~tes clogging of the submersible pump 
(CAH-102). The current is gneasured by current sensor CS-102; 

Low air flow at the aerator as measured by air flow switch FSA-202 
(FAL-202) ; 

Water in the blowea hose (blpwer failure) as measured by LS-215 
(LAH-215); 

High level in the fil1:er unit a:; measured by LS-203 (LAH-203); 

High or low pH 1evl:l in the effluent from the acidic adjustment tank 
(OAH-209 and 0A4,-209) as,measured by OIC-209; 

High conductivity ~III groundyater leaving the second stage ion- 
exchange unit as m~asured b:ir KIC-301 (KAH-301); 



High level in the alkaline pH adjustment tank as measured by level 
switch LS-401 (LAH-401); 

High or low pH level in the effluent from the alkaline adjustment tank 
(OAH-404 and 0AL-404) as measured by OIC-404; and 

High level in the building sump as measured by level switch LS-501 
(LAH-50 1). 

Automatic Dialer 

A microprocessor-based automatic telephone dialing alarm unit is installed at the 

treatment building. Upon sensing an alarm or alarms, the system will dial the first of a 

maximum of eight user-selected telephone numbers. The dialer should be checked occasionally 

to see if it is in proper operation. Contact New York Telephone if necessary. Update the 

following eight contact numbers as necessary: 

Contact #I  : TBA 

Contact #2: TBA 

Contact #3: TBA 

Contact #4: TBA 

Contact #5: TBA 

Contact #6: TBA 

Contact #7: TBA 

Contact #8: TBA 

Building Sump 

A sump with a submersible sump pump is installed in the treatment building. The 

building sump is connected to the aladinterlock system with level switch (LS-501). An alarm 

condition with this level switch would indicate a high level of water in the building sump and a 

possible release of water in the building. 

Discharge from the building sump feeds into the groundwater treatment system at a 

point upstream of the iron removal filter. 



5.3 System Operation and Maintenance 

During normal operation, collec. grab samples from the effluent discharge point 

weekly and have them analyzed for: pH, total suspended solids, oil and grease, amenable 

cyanide, total arsenic, total cadanium, heeavalent chromium, total chromium, total copper, total 

iron, total lead, total nickel, total seleniu:~, total zinc, total 1,2-dichloroethylene, and vinyl 

chloride (see Figure 5-1). Recording syqtem inspection data is presented in Table 5-4. 

Additional inspection/operationa requirements are as follows: 

Record flow rates ('collectior: sump rotameter) and the cumulative total 
volume of water treated (totrdizer FQ-201) whenever a maintenance 
visit to the facility ijs conducied. 

Collect grab samplvs of the influent monthly and have them analyzed 
for the same parameters as t$e effluent samples. 

Monthly, collect a ,jample frjm the effluent of the second ion 
exchanger drum, aalalyze f o ~  hexavalent chromium, and make sure the 
hexavalent chromium concertration and its corresponding reading fit 
the correlation cun,e; othervise, update the curve as necessary. 

Follow the maintenance pro~edures specified in the manufacturer's 
manuals for all equ lpment. 

Replenish all spare parts or qupplies with the same type of parts and 
amounts of chemicals as tho~e used. 

Empty the sump pump as necessary. 

Replace iron removial filter fdbric and remove filter sludge as 
necessary. 

Replace ion exchange vessel!; as necessary including resequencing of 
groundwater flow viia valve 2,djustments. 

Inspect catch basin at intersepion of 9" Avenue and 12" Street 
monthly for sedimelnt buildup. 

Inspect collection sump monply and record condition of lock, 
concrete pad, and qverall sump appearance in logbook. 

Test the eye-wash scation evqry six months. 

Test the fire exting~,.isher onqe each year. 

Replenish first-aid Pit suppliqs after use. 



Have a NYSDOH-certified backflow prevention device tester test the 
backflow prevention device in the treatment building once a year. 
Report results to the Latham Water District 

5.4 Miscellaneous Items 

Lockout/Tagout 

There are multiple electrical supplies to the groundwater treatment system. Complete 

electrical shutdown cannot be achieved with only one switch. Deactivate the power in the 

electrical panel on the wall (located adjacent to door) and then deactivate the power in the 

alarm control panel (located across from the electrical panel) to achieve electrical lockout. 

Sink 

The sink may be used for hand washing and general cleaning. Do not dump anything 

into the sink for disposal because the sink is connected to the treatment system by way of the 

building sump. 

Building Sump 

The building sump is used to collect any spillage/leakage in the treatment building and 

waste from the sink, and the liquid is fed back through the system (see Figure 5-3). 



Table 5-1 Conductivity to Concentration Correlation Table (landscape) 

Note: Table to be developed byO&M ccyntractor. 
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Table 5-2 

Treatment System 
Unit 

Submersible Pump 
Motor (M101) 

AeratorlBlower 

Iron Removal Filter 

Acid Adjustment Tank 

Ion-exchange Unit 
(second s t a ~ e )  

SET POINTS, AND 

Set Point 

80 to 90% (field adjusted) rated 
full load current 

110 to 125% (field adjusted) rated 
full load current 

100 CFM 

Installed at 3 o'clock or 9 o'clock 
on rigid portion of blower tube 

Bottom of inflow from aerator 
sump 

3 inches above top of bulkhead 
fitting for Pump No. 1 (float level 
low) 

3 inches below bottom of 
overflow invert from iron 
removal filter (float level high) 

3.5 

5.2 

Equivalent of 0.4 mglL 
hexavalent chromium 

TREATMENT 

Measurement 

Current (CS- 102) 

Air Flow (FSA-202) 

Water Level (LS-215) 

Water Level (LS-203) 

Water Level (LS-204) 

Effluent pH (OIC-209) 

Conductivity (KIC-301) 

SYSTEM ALARMS, 

Alarm 

Low (CL- 102) 

High (CAH-102) 

Low FAL-202 

High (LAH-215) 

High (LAH-203) 

Low (LL-204) 

High (LH-204) 

Low (OAL-209) 

High (OAH-209) 

High (KAH-301) 

INTERLOCKS 

Interlock 
Connection 

(YIN) 

N 

Y 

Y 

Y 

Y 

N 

N 

Y 

Y 

Y 

Indicates 

Low groundwater level in the 
collect ion sump 

Clogging of submersible pump 

Blower failure 

Blower failure or water backup 

Clogged filters or downstream 
backup 

Deactivate Pump No. I 

Reactivate Pump No. I 

pH level in tank effluent too 
low 

pH level in tank effluent too 
low 

Resin change required 





Table 5-3 

ANION EXCHANGER VALVE SEQUENCING CHART* 

VALILl.t3, 
V15 
vs @ 
V16 

. V28 (Probe) 
V28 (Sample) 

V31 (pal) 
v2  1 
V23 
V17 

V28 (Probe), 
V29 (Sample) 

v3a ( p ~ )  
v22 
V24 
V l  8 

V27 (Prbbe) 
V30 (Sample) 

.wa,(~d) 
v20 

Open 
claecr:: 
Closed 
';c],@d4a ,. 

Closed 
; ' (Jp;b" .': 

Open 
Clijsbd i 
Closed 

: . Opmn (Prbb4)' 
Closed 
'&iifi 
Open clcia'd 

. . 
Open ,c&B! 

Closed 
;- oi>cq. .;:; 
Closed 

Closed 
@je":, 

Open 
Ql&A 
Closed 
apall 

Closed 
< 

Closed 
, ~ i&gd  ' , 

Closed 
' . O,j@,na'-, 

Open 
': Qldied 
Closed 

. ' . ,OPQS~'(pt~). ,  

Closed 
Q$&";' 

. . 

Open 

.. ~to , . l - ' : [h tb  $ 
Closed o.,.jgi 
Closed opd,j (Probe) 

Closed ;op6;n 

Open clbwd 

Open 
,Cliie'ba, 
Closed 7oPCn.,, . 

Closed 
. .,6prl: ,- 

Closed C,&Sd 
Closed 

' :'blba 
Open 

Note: The probe is always placed after the second unit in series 
1 .  # I  - #2 - #3: Probe after the #2 unit. When conductivity indicates remove #1 and put a fresh exchanger in its 

place. Now #2 will become the primary and #3 is the secondary and #1 is the final. 
2. #2 - #3 - # 1 : Probe after the #3 unit. When conductivity indicates remove #2 and put a fresh exchanger in its 

place. Now #3 is the primary. 
3. #3 - # 1 - #2: Probe after the #l unit. When conductivity indicates remove #3  and put a fresh exchanger in its 

place. The flow is now back to the original # I  into #2 into #3. 
* From Philip Services Corporation 
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QUARTERLY TREATMENT SYSTEM OPERATIONAL CHECKLIST 

Key: 

gal = Gallon. 
gpm = Gallons per minute. 

mslcm = Millisecondslcentimeter. 



Figure 5-1 

DERSiteNo.: 4 - 0 1 - 0 3 7  

Partl, P a g e 2  of 2 

'cr EFFLUENT UMlTATlONS AND MONITORING REQUIREMENTS 

f remekal act1 Startup o . . .  
During the period beginning vltles 

and lasting until Com~letion of treated wastewater discharqe 

the discharges from the treatment facility to the Hudson Rlver vh  the Watediet storm sewer shall be limited and 
monitored by the operator as specified below 

Minimum 
Monitoring Requirements 

Outfall Number 8, Discharge Limitations Measurement Sample 
Effluent Parameter Daay AVQ. Dally Max. Unlts Frequency - Type 
Outfan 001: Remediation Svstem Discharae 
Flw Monitor Monhor GPM WeeMy Meter 
PH (Range) NA 6.0 - 9.0 SU Weekly Grab 
Sdids, Total Suspended Moottor 50 mg /I Weekly Grab 
Oil 8 Grease Monitor 15 mg/l Weekly Grab 
Cyanide, Amenable Monlbr 1 .I mg/l Weeldy Grab 
Arsenic. Total Monitor 0.15 mg/l Weekly Grab 
Cadmium. Total Monitor 0.03 mg/l Weeldy Grab 
Chromium, Hexavalent Monitor 2.7 mg/l W m Y  Grab 
Chromium, Total Monitor 0.5 mg/l weekly Grab 
Copper. Total Monitor 0.5 mg/l Weeldy Grab 
Iron. Total Monttor 4 mg/l W ~ Y  Grab 
Lead. T m l  Monitor 0.4 mg/l Wemy Grab 
Nickel, Total Monitor 1.3 mg/l Weekly Grab * Selenium. TOW Monitor 0.07 mg/l Weekly Grab 
Zinc. Total Monitor 0.4 mg/l Weekly Grab 
7 2-Dkhlotoerhylene, total Monitor 0.003 W/l WeeMY Grab 
Vinyl chloride Monitor 0.005 mg/l Weekly Grab 

S~ecial Conditions: 
(1) Discharge is not authorized until such time as an engineering submission showing the method of treatment is 

approved by the Department. The discharge rate may not exceed the dectii treatment system capacity. All 
monitoring data, engineering submissions and modification requests must be submiied to the following DER contact 
person: Craig Lap insk i  

(2) Only site generated wastewater is authorized for treatment and discharge. 

(3) Authoritation to discharge is valid only for the period noted above but may be renewed if appropriate. A request 
for renewal must be recelved 6 months prlor to the expiration date to allow for a revlew of monitoring data and 
reassessment of monitoring requirements. 

(4) Both concentration (mg/l or ~ g / l )  and mass loadings (Ibslday) must be reported to the Department for all 
parameters except Flow and pH . 

(5) Samples and measurements, to comply with the monitoring requirements specified above, shall be taken from the 
treatment system eCRuent prior to discharge to the Hudson Rlver. Class C. 

(6) The minimum measurement frequency for all the parameters (except Row) sha4 be monthly following a perlad of 24 

w consecutive weekly sampling events showing no exceedances of the stated discharge limitations. If a discharge 
limitation for any parameter is exceeded the measurement frequency for all parameters shall again be weekly. until 
a period of 8 consecuthre sampling events shows no exceedances at which point monthly monitoring may resume. 



Short- t m  high Intensity monHoW (STHIM) rywmm 

DER ID No.: 441-037 

Part 1, Page 2 of 2 

,-- 

a) me opemtor shall comply with the falowing mpnitoring schedule: 
I I Y I -7 

w, 

The operator shall conduct a shon ' ? e n  high intensity monitoring progam for 
the following parameter. using the i#TA Method and optimal MDL indicated in 
parentheses: PCBs. Arudor 1242 (EPA Method 608, 0.065 pgjl). The 
program shall consist of lath grab pnd composite samples taken on three (3) 
separate operating days The omrator shall report both the results of the 
analysis as well as the MDL achiyd during the adysls. The results shall 
be forwarded to the contact p m o r  listed in Special Condition 1 on Page 1 of 
this discharge authorizatkm. 

O u w l  
Number (s) 

I i Start of 
, discharge + 
1 -*days 

5-16 

SKCTIOM ,15485 Page A2 

Sw" W ' P m  -. 9ue -1 Date 
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6 Contingency Plan 

6.1 Emergency Contacts 

The following phone numbers are provided for use in the event of an emergency at the 

site: 

Fire: City of Watervliet (5 18) 270-3826 (Headquarters) 

(518) 273-6622 (to report a fire) 

Police: City of Watervliet (518) 270-3833 

Hospital: Samaritan Hospital (518) 271-3300 

NYSDEC: Ben Loredo (5 18) 457-0927 (Office) 

NYSDOH: Richard Fedigan (5 18) 458-6306 

6.2 Hospital Route 

From the site, proceed east on 12' Street; turn left onto Troy Shaker Road (Route 

155); turn left onto Broadway (Route 32); turn right onto 19" Street (Route 2E); proceed across 

the Hudson River. Continue straight until the intersection with 15" Street; turn left onto 15' 

Street (past Rensselaer Polytechnic Institute P I ] ) .  Follow signs for hospital. Samaritan 

Hospital is on right side, at 2215 Burdett Avenue. 

6.3 Safety Equipment 

Various pieces of safety equipment are present in the treatment building. A first-aid kit 

is attached to the wall near the sink. A fire extinguisher and eye-wash station are to be kept 

and maintained in the building. Material Safety Data Sheets (MSDS) are attached to the wall 

next to the electrical panel. 



6.4 Utilities 

Contact utility providers in the ebent of a service outage or problem. 



A Well Construction Logs 
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/- I~D~LLINGLOGFOR NJ-ck - I s  

Project Name AL 412 4 - h  Water Level FOIC) 

) ,J,)/ Slte Location 

Das StamdnTnished I 2/6 15 3 /, 2 /I' 4 9 1 I 

Drilling Company 

Driller's Name 

t+logisrs Name 

c* 
-. . 
- .  

Giologist's Signature 
C 

Rig Type ( 4  1: -- . 
Drilling Method 6) 4.5s 

Bit Size (s) - Auger Sue (s) 4 v ?/ 
AugerISplit Spoon Retusal i f?. 7 ' 513- 04 1 

, j r  Total Depth of Borehole Is . - 
Total Depth of Corehole Is i 14 

~ . p * ( ~ e n )  

r 

Well Location Sketch - -- - - -j-..--,-&r - - - - - - - 
L S L '  

6 A G - z E L ~  , 

: Lo-a.e 
I 

eann- @ 
.. -. - - . 

____ .__ _ __ - 
-'-1 - \2.9&Le).t7 - - -  - 

-'----.~-~ '_. '.. 

-.reh 
f ~ !  M ~ . E = .  IS H 

i 1 I - 
I 1 /by/-- 1 

1 ! I 

I i 
I - 
I ! 
I / ' - .  

14 
I 
I 
I 

I 
I 

Sal 
cornponeno 

CL SL S GR 

R o d  Prom 
Number 

rUa On 
Sampler P e T '  Run Csn 

I 

i F""re 
I 

Number Recovey 1 skem i I ! 



suck-up 2 5  t 
SCREENED WELL 

Inner M n g  
Ma$,,& S+&LLS*S~J 

Inner Caslng Wde 
Dlameter 3.6 Inches - - - 
Borehole = II - I W S  
D b t e r -  . 

Top of 
w a r 3 S  n 

Top of 
meen at a t  

Pack 1 y pe/s1ze: 

E ::eld'he 
Dbfmral 

OPEN-HOLE WELL 

NOTE: See pages 109 and 110 for well msOuqflon dlagnm' 

suck-up -P 
lnner Cadn 
wtkd+ 

Top of 
Grout 

MM. 1 
Diameter 

NARRATI\;'E LITHOLOGIC DESCRIPTION 

f l  unF EE - 6 

MDkU. I 
Content - 

s "s$w 



L)epth(feet) -ge 
Number 

16 - 
t; -- 

19 

i 

29 

I I !  

I 
33 - 

I 
I I - 
i - 

T 
- 

I 

- j 
37 - 

- T 
- 

- ' T 
- 

: j I 
7- 7 - 

, ! I  j I I i j I 

- I - 40 - - - 
I I 

1 j j i  
41 - - - - ! - 1- 

I 
I i 

i 1 ! ! I I 
! , I , i ! - I j 

Blows On 
Sampler 

42 -1 
1 

I 
I I i ! I ! 

I T 
- - 

Sdl 
Camponenrs 

CL SL GR 

43 - - ! - 
! ! ; 1 i : 

I i - 44 - - 
! i I i ! 

! I 

HNUoVA 
(PPm) 

I 
Rock Profils 

I 
Fracture 
Sketch 

Run 
Number Pe:z -re 

Recovery 



O O C  

o o c  

Moiure 
Content Depm(teet). 

O O C  

NARRATIVE LmlTHOLOGlC DESCRIPTION 



( WELL DEVELOPMENT RECORD 

I )  SITE xk...-., 5 r-ot-031 DATE /2 -2 2-53 
'Qw 

LOCATION &l;@k Q+w~-i WELL NO. flu EE 17 - - 
,+ LIIJ 

I MEASLIREMENT OF WATER LEVEL 
AND WELL VOLUME 

1 Prior to sampling, the static water level 
and total depth of the well will be 
measured with a calibrated weighted line. 
Care will be taken to decontaminate 
equipment between each use to avoid 
cross contamination of wells. 

The number of linear feet of static water 
(difference between static water level and 
total depth of well) will be calculated. 

The static volume will be calculated using 
the formula: 

V = TP (0.1 63) 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measured in 
feet; 

w r = Inside radius of well casing in inches; 
and 0.163 = A constant conversion factor 
which compensates for r2h factor for the 
conversion of the casing radius from inches 
to feet, the convenion of cubic feet to 
gallons, and (pi). 
1 well volume (v) = L Y 7 gallons. 

I , INITIAL DEVELOPMENT WATER 

I WATER LEVEL (TOIC) 7 4 ~  

Volume of Water in Casing or  ole 

1 COLOR ; - G r w  

Diameter of 
Casing or 
Hde (in) 

1 
1112 
2 
2112 
3 
3112 
4 
4112 
5 
5112 
6 
7 
8 
9 
10 
11 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 Gallm - 3.785 

ODOR 
I 

I FINAL DEVELOPMENT WATER 

1 Mefer 3281 leet 
1 Gallon wafer weighs 8.33 Ibs. = 37.785 kilograms 
1 Liler water weighs 1 kilogram - 2205 pounds 
1 GaIl0n per fan of depth = 12.419 liters per fmt of depth 
1 Wloo per meler ol depth - 12.419 x 1 O* abic meters per meler of depth 

Gallons per 
Fool ol Depth 

0.041 
0.092 
0.163 
0.255 
0.367 
0.500 
0.653 
0.826 
1.020 
1.234 
1.469 
2.000 
2.61 1 
3.305 
4.080 
4.937 
5.875 
8.000 

10.440 
13 220 
16.320 
19.750 
23.500 
27.530 
32.000 
36.720 
41.780 
47.160 
52.880 

1ilen 

I WATER LEVEL (TOIC) 8.0 - u t  
WELL DEPTH (TD) / d . T o  - 
COLOR &r& - 
ODOR 
CLARITY I & o r  

Cubic Feet 
per Fool 
of Depth 

0.0055 
0.0123 
0.0218 
0.0341 
0.0491 
0.0668 
0.0873 
0.1 104 
0.1364 
0.1650 
0.1963 
0.2673 
0.3491 
0.4418 
0.5454 
0.6600 
0.7854 
1 .WO 
1.3360 
1.7670 
2.1820 
2.6400 
3.1420 
3.6870 
4.2760 
4.9090 
5.5850 
6.3050 
7.0690 

I , DESCRIPTION OF DEVELOPMENT TECHNIQUE ha C d - / VC I4Lr 

Uter per Meter 
of Depth 

0.509 
1.142 
2.024 
3.167 
4.558 
6209 
8.1 10 

10260 
12.670 
15.330 
18240 
24.840 
32.430 
41.040 
50.670 
61310 
72460 
99.350 

129.650 
164.180 
202.680 
245280 
291.850 
342.520 
397.410 
456.020 
518.870 
585.680 
656.720 

Cubc Mere6 
per Meter of 

Depth 

0.509 xlOJ 
1.142 xlOJ 
2.024 xlOJ 
3.167 xlOJ 
4.59 xlOJ 
6209 x 1 OJ 
8.110x10a 
10260 xlOJ 
12.670 xl0' 
15330 xl OJ 
18240 ~ 1 0 "  
24.840 Xl 0' 
32.430 xl OJ 
41.040~10* 
50.670 xlO* 
61310~10* 
72.960 xIO* 
99350 xlO* 
129.650 xlOJ 
164.180 x1OJ 
202.680 xl O* 
245280 x 1 OJ 
291.850 xl O* 
342.520 xl O* 
397.410 x1OJ 
456.020 XI O* 
518.870 x lo* 
585.680 x1 OJ 
656.720 x 1 O* 



WELL DEVELOPMENT - PARAMETER MEPiSUREMENTS 
.. 

GALS. (umlhos/cm) I 

' TLIRB. 
I (NTU) 

COMMENTS r 

- - - 

DEVELOPED BY: ., - /Jzr  - 3 c / l , :  



- 

~ O A T E  C m w - 7 ~ 7 ,  I 10112188 HOLE no. 
xu-& 

1 STultD - 
1 

rtqdHED 
SUBSURFACE LOG smr EUV. 

1 I c w. D i n "  See Note d l  
sniff -Of- 

1 nolln perfection Placing LOCATION 
Uatcmlict, N . Y .  

I 

letion of bor- 
-NO recovery 

I 
8, 8 2" PVC ground- 

water monitor well, 
vith ten (10) feet 
of .010 inch slot 

I screen, was installed 
to a depth of 16.0'. 
Filter sand pack 
16.0-5.0'. Bentonit 

I seal 5.0'-3.0'. LOC 

I 

: I 
RTD OF BORMC @ 16.0'. - 

I 

I 

. I 
8 

I 
- 
I 

i: 
. I 
t 
L 

1 

I - 
12 2 -- - r t t  N r Ub blow$ lo drnc.- 

100 ~b ..r tall 30 -0.r blor CUUIFICATION visual by 
Driller 

! C - *. blmw. 10 dine - c a s I r  dh-k mhl faU-oo..Y" 
111" I.D. Bollw Stem Auger, 3 718" Tri-Cone Button Bit. L M~THOD Of I N V E S ~  ICATlON 
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6.0' 
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WATWl CWIL -- 
w u~r ) r r r3  

W"LL /-J 

Flush Threaded . 

.om slot 

16.0' 

WELL N a  



I WELL DEVELOPMENT RECORD 

MEASUREMENT OF WATER LEVEL 
AND WELL VOLLIME 

I 

Prior to sampling, the static water level 
and total depth of the well will be 
measured with a calibrated weighted line. 
Care will be taken to decontaminate 
equipment between each use to avoid 
cross contamination of wells. 

The number of linear feet of static water 
(difference between static water level and 
total depth of well) will be calculated. 

I 

DATE ~ ! 7  t5!53 
v 

The static volume will be calculated using 
the formula: 

V = Tr2 (0.1 63) 

I 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measured in 
feet; 
r = Inside radius of well casing in inches; 
and 0.163 = A constant conversion factor 
which compensates for r2h factor for the 
conversion of the casing radius from inches 
to feet, the conversion of cubic feet to 
gallons, and (pi). 
1 well volume (v) = /. $0 gallons. 

LOCATION W&filIie\ NY WELL NO. f l  C*-4 

I INITIAL DEVELOPMENT WATER 

Volume of Water in Casing or Hole 

I WATER LEVEL (TOIC) 7 -8  5 

D~arneter of 
Caslng or 
Hole (~n) 

1 
1112 
2 
21lZ 
3 
31R 
4 
41R 
5 
5112 
6 
7 
8 
9 
10 
11 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 Gallon = 3.785 

WELL DEPTH (TD) 1 9 . 9 6  

COLOR G r w  
ODOR 

- 
CLARITY - 

1 FINAL DEVELOPMENT WATER 

1 Meter = 3281 feet 
1 Gallon water we~ghs 8.33 Ibs. - 37.785 kilograms 
1 bter water we~ghs 1 kjlogram = 2205 pounds 
1 Gallon per foot of depth = 12.419 Mers per loot of depth 
1 Gallon per meter of depm - 12.419 x 10Jarbtc meters per meter of depm 

Wlons per 
Fmr of Depm 

0.041 
0.092 
0.163 
0255 
0.367 
0.500 
0.653 
0.826 
1.020 
1234 
1.469 
2.000 
2.61 1 
3.305 
4.080 
4.937 
5.875 
8.000 

10.440 
13220 
16.320 
19.750 
n.500 
27.580 
32.000 
36.720 
41.780 
47.160 
52.880 

11ren 

I WATER LEVEL (TOIC) 

WELL DEPTH (TD) 

Cublc Feet 
per Foot 
of Depm 

0.0055 
0.0123 
0.0218 
0.0341 
0.0491 
0.0668 
0.0873 
0.1104 
0.1364 
0.1650 
0.1963 
0.2673 
0.3491 
0.4418 
0.5454 
0.6600 
0.7854 
1 .OW0 
13960 
1.7670 
2.1820 
2.6400 
3.1420 
3.6870 
42760 
4.9090 
5.5850 
6.3050 
7.0690 

CLARITY 

DESCRIPTION OF DEVELOPMENT TECHNIQUE Ad b ~ l i ? ,  3 r d o s ~ ~ n  c be4- fin 

% / ? I f 3  C& WG-s C O M ~ ( Q ~ \  n a  8-3-43 

Urer per Meter 
of Depm 

0.509 
1.142 
2.024 
3.167 
4.558 
6209 
8.1 10 

10260 
12.670 
15.330 
18.240 
24.840 
32.430 
41.040 
50.670 
61.31 0 
72.960 
99.350 

129.650 
164.180 
202.680 
245280 
291 .a50 
342.520 
397.410 
456.020 
518.870 
585.680 
656.720 

C u k  Meten 
per Meter of 

Depth 

0.509 XI 0" 
1.142 xlOJ 
2.024 x1OJ 
3.167 xlOJ 
4.558 x104 
6209 x1OJ 
8.110 xlOJ 
10260 x1OJ 
12.670 XI OJ 
15.330 xlOJ 
18240 xlOJ 
24.840 xlOJ 
32.430 x1OJ 
41.040 xlOJ 
50.670 xlOJ 
61310 x1OJ 
72.960 XIOJ 
99.350 xlOJ 
129.650 XI OJ 
164.180 xlOJ 
202.680 xi OJ 
245.280 XI OJ 
291.850 xtoJ 
342.520 xl OJ 
397.410 XIOJ 
456.020 x lOJ  
51 8.870 x 1 0" 
585.680 x lOJ  
656.720 x 1 OJ 



COMMENTS 

- 



DRILLING LOG FOR M ~ J - E F  - 9 0 

Project Name ?crCe~hr~r\ ? \&AL. 
3 

Sitebation / \ / v ~ n 6 c  S;Je no- Y - 0 1 - 0 3 7  

klCkw[;ck A/\/ 

Date StarledFinished 7 -a2 - 93  / V- 3 4.7 
t 

Drilling Company Z&!J o de \ \  ~ . i \ ; n o  

l - l . 4 1 1 1 1 L . ~  ill,, l ,..I .-:,,I ,,,,.I.: 

42 

d 

Driller's Name &-, qp-\e 

Geologisrs Name Trn 
? 

Geologisrs Signamre I 

Rig Type (s) Ta\< %Ute& E - 5 4 

Drilling Method (s) un//eu ~ 1 %  P c / f n I+ 
I 0 '  

Bit Size (s) UO Auger Sue (s) V. 2 5 " 

AugerISplit Spoon Refusal 19 Aw>r/ Y. 7.5' 521.t S,oo\ 

I 
Total Depth of Borehole Is 

Total Depth of Corehole Is 94 .  \ 

Well Lp+don Sketch 

7. 
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3 
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Sdl 
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CL SL S GR 
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5 

ra 
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1 3  

-'20 

Rock h n l e  

- 

>\ 

Fmaure 
sketch 

1 - 
-- 

-- 
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-- -- 
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-- - 

by;. 

MovA 
( P P ~ )  

/Jb 

- -. - - - 

Comments 
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( ~ : q ' < - )  
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- I--. 
-- -- N O -- F.ur~ea't--J 





39 - -- -- -- 

-A 
40 I 
41 

42 

43 - 
44 - -- 

7 

I I I I I -I I 

Sdl 
Cmlpenrs 

CL SL S GR 

I 

M\~~-EE-v,) 

~epm(fggt) 

16 - 

17 - 
18 - 
19 

ammenLI 

-- 

-PIe 
Number 

I 

on 
Sampler 

I 

-- 

-- 

-- 

Core 
Recovery 

Run 
Number 

-- 
-- 

I 
Rock Profile 

22 - 

23- 

24 - 
25 - 

26 - 
27 - 
28 - 
29 - 
30 - 

31 - 
32 - 
33 - 
34 - 
35 - 

Pe:z 

- 

I )  

4 - 

1 

36 - 

37 - 
38 - 

MUOVA 
(PP) 

RQD 

-- 

-- 
-- 

Fracture 
Sketch 

- 

I 

/' - 
-- 

- -- 

-- - I 
I 

-- 
-- 

-,- c " e L  

- 

-- 
-- 

2 -- 
-- 
-- 

-- - 
-- 

3 -- 
-- 
-- 
-- 

C O R  CAY -- 4 

-- 

-- -- 

- 

/dl/. q7% 

-- 

J-% -- - --+ -- - 
- 7 r  -- 
1 

-- Core 
r w  a 

f lD  f ~ Y - S : " . ' '  

- 
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O O C  

k. 2- 60' C C L ~ ~ ~ C Y  A L&., &.fie O  O  
d 

43 ?I ??r?Lc ,r. -LO' donr bdd .., . : \ t . ~ e ~  % o o c  
44 u >\a.ne.. \ ~ > a e c ~ k  I ~ C J C .  

' 0  0 C 
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Depth(fest) 
- 

NARRATIVF LITHOLOGIC DESCRIPTION q g  
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WELL DEVELOPMENT RECORD 

DATE q!q!f? 

LOCATION LkrJ;+ c A P U  WELL NO. ~ ' J l ~ ~ f  X) 

MEASUREMENT OF WATER LEVEL 
AND WELL VOLUME 

Prior to sampling, the static water level 
and total depth of the well will be 
measured with a calibrated weighted line. 
Care will be taken to decontaminate 
equipment between each use to avoid 
cross contamination of wells. 

The number of linear feet of static water 
(difference between static water level and 
total depth of well) will be calculated. 

The static volume will be calculated using 
the formula: 

V = Tr2 (0.1 63) 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measured in 
feet; 
r = Inside radius of well casing in inches; 
and 0.1 63 = A constant conversion factor 
which compensates for Ph factor for the 
conversion of the casing radius from inches 
to feet, the conversion of cubic feet to 
gallons, and (pi). 
1 well volume (v) = C& gallons. 

INITIAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) 7 $ 1  
WELL DEPTH (TD) 

- >i' e( 

COLOR CT ti.-, 
ODOR - 
CLARITY -t-zs4am qk.% A:TG 

FINAL DEVELOPMENT WATER 
WATER LEVEL (TOIC) 9 r -7 z / .k5 -b% 'LfJ 
WELL DEPTH (TD) 7 5, 7 7 I* .k7 >,,- &-::k< 
COLOR IS-&- 

ODOR 
- 

CLARITY 777 ec 

DESCRIPTION OF DEVELOPMENT TECHNIQUE ~ l c * , L  L.. ( C'U 

- X..'\<C b VG L ~ K Q  A ! .  we(\  t a r  LL h. 
J 

rr.mle ~ . \ P C  

' 

Volume of Water in Casing or Hole 

D~ameter of 
Casing or 
Hole (~n) 

1 
1112 
2 
2112 
3 
31R 
4 
4112 
5 
5112 
6 
7 
8 
9 
10 
11 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 Gallon = 3.785 
1 Meter = 3.281 feet 
1 Gallon water weighs 8 3 3  Ibs. - 37.785 kilograms 
1 titer water weighs 1 klogram = 2.205 pounds 
1 Gallon per toot of depth = 12.419 liters per lw t  of depth 
1 Gallon per meter of deplh = 12.41 9 x 1 OJ wbic meters per meter of depth 

Galons per 
Foot ot Depth 

0.041 
0.092 
0.1 63 
0.255 
0.367 
0.500 
0.653 
0.826 
1.020 
1 . a 4  
1.469 
2.000 
2.61 1 
3.305 
4.080 
4.937 
5.875 
8.000 

10.440 
13.220 
16.320 
19.750 
23.500 
27.580 
32.000 
36.720 
4 1.780 
47.160 
52.880 

liters 

Cubic Feet 
per Foot 
of Depth 

0.0055 
0.01 n 
0.0218 
0.0341 
0.0491 
0.0668 
0.0873 
0.1 104 
0.1364 
0.1650 
0.1963 
0.2673 
0.3491 
0.4418 
0.5454 
0.6600 
0.7854 
1.0690 
1.3960 
1.7670 
2.1820 
2.6400 
3.1420 
3.6870 
42760 
4.9090 
5.5850 
6.3050 
7.0690 

bter per Meter 
of Depth 

0.509 
1.142 
2.024 
3.167 
4.558 
6209 
8.1 10 

10260 
12.670 
15.330 
18240 
24.840 
32.430 
4 1.040 
50.670 
61.310 
72.960 
99.350 

129.650 
164.180 
202.680 
245.280 
291 .850 
342.520 
397.410 
456.020 
518.870 
585.680 
656.720 

Cubic Meters 
per Meter of 

Depth 

0.509 x1OJ 
1.142 x1oJ 
2.024 xl OJ 
3.167 xlOJ 
4.558 x1OJ 
6209 xlOJ 
8.11Ox1OJ 
10260 XI OJ 
12.670 x1OJ 
15.330 x1OJ 
18240 x1OJ 
24.840 x1OJ 
32.430 XIOJ 
41.040 x1OJ 
50.670 xl OJ 
61.310 x1OJ 
72.960 x1OJ 
99.350 x1OJ 
129.650 XI 0' 
l64.180x1OJ 
202.680 xi OJ 
245.280 x1 OJ 
291.850 xlOJ 
342.520 xMJ 
397.410 x104 
456.020 XI OJ 
518.870 x 1 OJ 
585.680 xl OJ 
656.720 Xl OJ 



WELL DEVELOPMENT - PARAMETER MEAJSUREMENTS 

COMMENTS 

DEVELOPED BY: 





COlMPLETfoN DIAGRAM 

WELL &k/-  
( MW - EA-5) 

Sfeel O v e r  

9 v c  CAP 
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Sf.cL+ 2.33 - 

Cn c :aJ 

6&0c.*rd S w r / m c t  

5; .-kt Sdtd-I* 9 0 ,  
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DRILLING LOG FOR MUE E -  5 s  

Project Name ?etCcclicrn ' 3 L\i 
-A 

Site Location / V ~ / S  DEC 5;k a! q-61- 0 37 

wd-(i ek nJV 

Date StartedFinished 7 -22 4 3 17 -23 .q3 

Drilling Company -\a a r  ~ \ \ \ c \ . .  - 
Drillefs Name k r r u  s<he&d 

' Geologisrs Name -J;m ~ukeckhi  t 
? 

Geologisrs Signature 
I J 

< 

Rig Type (s) \i MCWM , CM F -55 I m3 L k  
- Y 

Drilling Method (s) )-/c//~LI S k m  ea 
4 0 

Bit Size (s) - Auger Sire (s) y. 2 5 

7 ;n" 521 4 3- ,, 
hs;, 

AugerSplit Spoon Refusal / 7.r 

Total Depth of Borehole Is 17.5 ' 

Total Depth of Corehole Is 
- 

Water Level (TOIC) 

1 - Y 6 

2 

3 - 2  
% 10 -- 

- - -- 16 I% - - --- - -- - - -  
4 - 

13 10 5-3 - 

6 - - -  8 S - - -  - - . - - -  - -- -- - - ---- - - 

8 -. 

9 -. 

10 - 
11 - 
12 ' 

13 - 
14 - 

Ro Depm(Feer) 

Date 

1 -26 -41  
I -  I )+Y 

Sol1 
-r. 

CL SL S GR 

Fmaure 
Skelch 

sample 
Number 

Well bcationf&5G- Mu- E €-- q9 

X m u - c ~ w r  

Tlme 

I I Y ~  
IY'I* 

~ e b m ~  e lms on 
sampler 

Level( Feet) 

/ o . / q  
q. 5 7  

*OVA 
(PPm) Pe;;? 

mmnB b 
NumW 

m e  
Recovery 



SW-up 2 n 
SCREENED WELL 

lnner Casing 
Matelial P I C  

Top of Gmut 
n n  H 
b e m e  8 Inches 
Dtamerer tt 

Top of 
seala a - S  n 

Top of 
screen at L n  

Pack TypeISke: 

Natural 

OPEN-HOLE WELL 

Lock N u p r  

f l - 3 k  b'k 

-. GROlJtJD SURFACE 

3uanUly of wterial Used: 
Bentonite 
PeUeu I - F43. 3 3  

Top of Sand, Pack 5- 2 

lnner Ceslng 
Marelial 

lnner Caslng Inside 
Diameter Inches 

TOP or 
Grout tt 

Bomm of Outer 
n 

Bomm of Rock SodteV 
GmuV Casing -f~ 

NOTE: Sea pages 109 and 110 for well msKrqxlon diagran!s I 
WARRATWE LITHOLOGIC DESCRIPTION 

f l W - E E - 5 s  





I WELL DEVELOPMENT RECQRD I 
DATE I I 

I 
LOCATION OA-\:(ie.f A.~V WELL NO. ~3 li;' - E -  ss 

3 

=a 
3 

3 
3 
3 

3 

4 

i9 
-3 

a 

II 

MEASUREMENT OF WATER LEVEL 1 
AND WELL VOLUME Volume of Water in Casing or Hole 

1 Wlon per loot 01 OeDm = 12.419 titers per foot of depth 
1 Gallon per meter of depm = 12.419 x 1 O J ~ ~ c  meters per meter of deph 

INITIAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) IC 1 5; ' 
WELL DEPTH ( T D ) L .  q <  

COLOR EUCL 
I 

ODOR p% 
- 

CLARITY -, - < [ A , . -  ~ Z p c l :  

FINAL DEVELOPMENT WATER 
WATER LEVEL (TOIC) , 

WELLDEPTHVD) 1 1 - 5 4  , 

COLOR .r i \GL . 
I 

ODOR - 
CLARITY -, 7 2 c-0 

DESCRIPTION OF DEVELOPMENIT TECHFllQUE /~L-J* i Z : - d r w  - 

Prior to sampling, the static water level 
and total depth of the well will be 
measured with a calibrated weighted line, 
Care will be taken to decontaminate ; equipment beween each use to avoid 
cross contamination of wells. 

The number of linear feet of static water 
(difference between static water level anid 
total depth of well) will be calculated. 

The static volume will be calculated using i 
the formula: 

V = TrZ (0.1 63) 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measured in 
feet; 
r = Inside radius of well casing in inches; 
and 0.1 63 = A constant conversion lacto; 
which compensates for Ph factor for the 
conversion o f  the casing radius from inches 
to feeti the conversion of cubic feet to 
gallons, and (pi). 
1 well volume (v) = 1. X gallons. 

1 Liter water weighs 1 kilogram = 2205 pounds 

Diameter of 
Casing or 
Hole (in) 

i l l 2  

2112 
3 
3112 
4 
4112 
5 
5112 
6 
7 

! 
10 
11 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 Gallon = 3.785 
1 Meter = 3281 feet 
1 GaIlon water wrghs 8.33 Ibs. = 37.785 kilograms 

Gallons per 
Foot o: Depm 

0.041 
0.092 
0.163 
0.255 
0.367 
0.500 
0.653 
0.826 
1.020 
1234 
1.469 
2.000 
2.61 1 
3.305 
4.080 
4.937 
5.875 
8.000 

10.440 
13.220 
16320 
19.750 
23.500 
27.580 
32.000 
36.720 
41.780 
47.160 
52.880 

liters 

cubic Feet 
per ~ o o t  
of Depth 

0.0055 
0.0123 
0.021 8 
0.036 1 
0.0491 
0.0668 
0.0873 
0.1 104 
0.1364 
0.1650 
0.1963 
0.2673 
0.3491 
0.4418 
0.5454 
0.6600 
0.7854 
1.0690 
1.3960 
1.7670 
2.1820 
2.6400 
3.1420 
3.6870 
4.2760 
4.9090 
5.5850 
6.3050 
7.0690 

Liter per Meler 
ot Depth 

0.509 
1.142 
2.024 
3.167 
4.558 
6209 
8.110 

10.260 
12.670 
15.330 
18.240 
24.840 
32.430 
41.040 
50.670 
61.310 
72.960 
99350 

129.650 
164.180 
202.680 
245280 
291.850 
342.520 
397.41 0 
456.020 
51 8.870 
585.680 
656.720 

Cubic Meters 
per Meter of 

Deph 

0.509 x1 O3 
1.142x103 
2.024 XI O3 
3.167 x103 
4.558 X103 
6.209 X IOa  
8.110 x103 
10260 x1 OJ 
12.670 xlOJ 
15.330 x i  0' 
18240 xlOJ 
24.840 x l  03 
32.430 xloa 
41.040 X I O J  
50.670 xloJ 
61310 x103 
72.960 x 1 O3 
99.350 X I O J  
129.650 XI 03 
164.180 X I O J  
202.680 xloa 
245280 X l  0' 
291.850 xlOa 
342.520 11 0' 
397.410x10J 
456.020 x l  OJ 
518.870 x 1 oJ 
585.680 x 1 OJ 
656.720 x103 





DRILLING LOG FOR ,-&.kf&<i 

Project Name ?es&isn ?\a+i'y.'y. , 

SiteLoabon N % ~ C L  .5:k. no., 9 - 0 \ - ~ 7  

.- 
oas S - N S ~ ~  1-13-91 1 1- 3 9-43 ,- 

Drilling Company U c - \ n  &\\ %;\\in f: .- 
Drillefs Name L a r w  Schtb?r\e4' - 

\ 

~ Type (s) T-~'~u#Q ( d ~ , ; -  
Drilling Method (s) Uol /oa  5 h I%,$ 1 (ere :- 

f 

Bit Size (s) Auger Size (q 4.2s ',, 

-~elusal /s.O: - 
Total Depth of Borehole Is / 5.0 ' , 

a,- 

Total Depth of Corehole !. 5 3.5 * I- 

Water Level (TOIC) 

Date 

f - 3 - 4 9  
1-r r -sY 

Tlrne 

WY5 
I Y 3 X  

Level( Feet) 

1.30' 
t r .53  



Sack-up tt Suck-up tt 
SCREENED WELL PEN-HOLE WELL 

Lodc Number Marefid AIL 

Inner W n g  lnslde Inner C&mg Inside 
Dlamefer 2 Inches Dlameter 7 Inches 

mrehde S Inches 
Dbmeter TI Bomm of Outer 

Caslng I C / .  75  TI 

Top of 
screen at R 

Bonom of Rodc Socket/ 
GrwW Casing -TI 

B o r n  d 
Screenat r2 tt Hole at 53 .5  R Botmrn of 

Boaom of Sandpack at 5 3.5 carehole -53.5 tt 

( 8  i+i"~& b- , d . . o ~ c )  

NOTE: See pages 109 and 110 tor well mnswcdon diagrams 

Depmh 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

NARRAlmlVE LITHOLOGIC DESCRIPTION 

P I U - E E - ~ ~  

- Pe - 5  $ b . ~  5 , b \ \ ~  ch~<cc-,pk.;on -- 

Moisture 
Content 
a e g g  a 

OD0 
O O O 
000 
000 
000 
'000 
000 
000 
000 
0 0 0 
000 
000 
0 0 0 

000 
000 





NARRATIVE LITHOLOGIC DESCRIPTION 





PqN-EL-SO Molsarre 
cantent 

Depm(feet) - 
NARRATIVE LITHOLOGIC DESCRIPTION I ?  9 1 ' 0  

46 
w , 3 -  Y C , ~  Sruerdu G J L Q  fa\o*r. J- +e d S i n r .  000 

47 
D~LU,,~)  

000 

48 
000 

1 T K  , - 9 .  53 h e . ~ t c 3 ~ , k L L d ( ~ \ ~ . . ~ , , b  1 40 b ~ k  cAL. 
49 -- 

000 
J 

% LO" P L C S ~  C \ e r i 7 ~ + d !  
53 

000 

54 
0 0 0 - 

0 k h  r 3 . x '  - 
55 

0 0 0 

56 
000 

57 
000 

58 
000 

59 
000 

60 
000 

61 
0 0 0 
000 

62 

63 

000 

64 

000 
0 0 0 

65 

67 
000 

68 
'0 0 0 

I 

69 
0 0 0 
0 0 0 

70 

71 
000 

0 0 0 
72 

73 
000 

000 

I 75 
000 

0 0 0 



I WELL DEVELOPMENT RECORD I 
A(.L :9 DATE I 

gallons. and (pi). 
1 well volume (v) = d . ~ ,  gallons. 

I f--- 

1 Meter - 3281 feet 
1 Gallon water weighs 833 Ibs. - 37.785 kilograms 
1 Liter water weighs 1 kilogram = 2205 pounds 
1 W l o n  per foot of depm = 12.419 liren per fmt of depm 
1 W l o n  per meter of depm = 12.419 x 10Jarbic meters per meter of depth . 

MEASUREMENT OF WATER LEVEL 
AND WELL VOLUME 

1 
Prior to sampling, the static water level 
and total depth of the well will be 
measured with a calibrated weighted line. 
Care will be taken to decontaminate 1 .  equipment between each use to avoid 
cross contamination of wells. 

The number of linear feet of static waten 
(diference between static water level and 
total depth of well) will be calculated. 

The static volume will be calculated using 
the formula: 

V = TP (0.1 63) 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measured in 
feet; 
r = Inside radius of well casing in inches,; 
and 0.163 = A constant conversion factor 
which compensates for Ph factor for the 
conversion of the casing radius from inches 
to feet. the conversion of cubic feet to 

INITIAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) C-. 7 3 
WELL DEPTH ( T D ) ~ ,  

, , -  

Volume of Water in Casing or Hole 

COLOR 

Diameter of 
Cawng or 
Hole (in) 

:In 
2 
21~2 
3 
3112 
4 
41/2 
5 
5112 
6 
7 
8 
9 
10 
1 1  
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 W l o n  3.785 

ODOR - 
CLARITY 277 PC,. 

Gallons per 
~ o o t  of Depm 

0.041 
0.092 
0.163 
0.255 
0.367 
0.500 
0.653 
0.826 
1.020 
1.234 
1.469 
2.000 
2.61 1 
3.305 
4.080 
4.937 
5.875 
8.000 
10.440 
13.220 
16.320 
19.750 
23.500 
27.580 
32.000 
36.720 
-4 1.780 
47.160 
52.880 

Liters 

FINAL DEVELOPMENT WATER 
- WATER LEVEL (TOIC) , 

WELL DEPTH (TD) d + s  
COLOR' Taw 

ODOR 
- 

Cubic Feet 
per FOOI 
of Depm 

0.0055 
0.0123 
0.0218 
0.0341 
0.0491 
0.0668 
0.0873 
0.1 1C4 
0.1364 
0.1650 
0.1963 
0.2673 
0.3491 
0.4418 
0.5454 
0.6600 
0.7854 
1.0690 
1.3960 
1.7670 
2.1 820 
2.6400 
3.1420 
3.6870 
42760 
4.9090 
5.5850 
63050 
7.0690 

Urer per Meter 
of Depfh 

0.509 
1.142 
2.024 
3.167 
4.558 
6209 
8.110 

1 0.260 
12.670 
15.330 
18240 
24.840 
32.430 
4 1.040 
50.670 
61.31 0 
72.960 
99.350 
129.650 
164.180 
m 2 . m ~  
245280 
291 .850 
342.520 
397.410 
456.020 
518.870 
585.680 
656.720 

CuDic Meters 
per Meter of 

D e ~ m  

0.509 x1OJ 
1.142 xlOJ 
2.024 xlOJ 
3.167 xtoJ 
4.558 xlOJ 
6.209 xlOJ 
8.110xtoJ 
10260 ~10' 
12.670 ~10' 
15.330 xloJ 
18240x10J 
24.840 xlOa 
32.430 ~10' 
41.040~10' 
50.670xloJ 
61310~10' 
72.960 x1OJ 
99350 X I  0' 
129.650 x1OJ 
164.180 XIO' 
202.680 XI oJ 
245280 ~10' 
291 .8K1 xlOJ 
342.520 xto3 
397.410 xlOJ 
456.020 xlOJ 
518.870 x loJ 
585.680 x1OJ 
656.720 xl OJ 



h 

WELL DEVELOPMENT - PARAMETER MEASUREMENTS 

DEVELOPED BY: DATE 5 -  7-75 

TEMP. 
(fJ) 
C % - t  

.A*, 

L ? ,  < 
(1i7 
L 2.e 

6 3 .  I 
t 7 .q 

L q .I 
L r .q 

~ 3 %  

3.5 

fllr~l-E€-so 

COND. 
(urnhoslcrn) 
( x 1 cc9 - 
cLc 7 
7.1 4 

7.53 

7.q1 

7.7 7 

$4 12 
q.t.7 

q.q/ 

4-53 

pH 

-I,?(> 
? .c, - 
L@.Ol 

S c i z  

5 .33  

7 -57 

<31 

3 ?c\ 
c (  79 

([.I ;: 
CI.06 

TIME 

c.555 

[ - 

EL,'/ 

l i ~ i c ?  

j'33=r 

l'12C' 

TURB. 
(NTU) 

77 zca 

7'72~0 

7 7 2 2 ~  

72 &cC 
'7 LOG 

'7 zcc-- 

7 2 . c ~  

7 .z.c:c 

7 zc c: 

- 2 ~ 6 : ~  

7 -LC"' 

COMMENTS 

-- 

TOTAL 

GALS. 

3.5 
/ 

t . 3 . ~  
. C 

I L - >  

I9.D 

,ap, 

VOL. 
WITHDRAWN 

VOL. 

0 . X  

I -!3 
- 

1 - 9 3  
3 . 3 y  

2.73 

'3 . i L 

z q c i  

9 . ~ 1  

I-/ jc 

L(&& 

5 3 i  

1 q-31 2. 5.0 

i[.(-c. ZYc; 
i c r ~  
iq 3 - 7  

I 3. c 

1 .  ; .3..3. 
I 7 .  
I 



recycled paper 
A-36 

-lo?? and environn~pn~ 



- 

I 

- - 
re:. - 3: 2:-- A- 37 ( ( * ' I (  !I,< ' r , , ,  , I 

L 

COMPLETION DIAGRAM 

WELL MW- 6 
(M w - ~ 6 - 6 )  

f ; l l ~  U c i l  C c  Jfed  C ~ e r  
E / t ~ a i . c r r  : Y 

?uc CAP 

+,A. OA-ekr  Jk=/ 
Z f ~ c k - p  Cnc 

& r h d  S ~ f l ~ ~ ~ ~  

2-in. D;.-kr SAtd*lc **, 
d f r a d e d  - & * A  / , Ptk & a ~ @ f  

a m r c l  f - Y ' U U ~  s.-A/ 

&nXn,./c A//cf r e - d  

/ Phck 
. . . I  

. . - -.. . . 6C-;* ~ w l w l C  . - -  - . . . -  - .. 

5 . 0 4  . .. ?VC ?/u 
8.jgt- I 

1 

. - .  - 
0 -  . .  . a .  

d-,A. d,imtk/ S d r d o / l ~  *, 
..- . *  s r e . r J ~ r / - J ~ ~ ~  t ,  _C/.&rd . .  . * *  

* *  . .. .. . .. 
* .  . . .  

- - - 
.I) ..- - 

* - -  

* .  . .. . .  .. . .  . . . -  - 

&C scrrefi,  5 f . P  s r e  t 
.Ol -,u. 



' - f ~ - t ~  DRILLING LOG FOR 24" 7 

.- 
Site Location ~ & ? $ + z ~ , ( l ~ 4 -  ,,fi14 .- 

Date Startedfinished 

Drilling Company &nh&{/ ,- 

Driller's Name kc& ~ - A n t  .- 

Geologisrs Name ke, &A?> .- 

Geologisrs Signature ,+&E3L&- 
Rig Type (s) CME 55 .- 

asling MW 6) FIST , I- 

at sire (s) 
- y,i 

Auger SiS3 (s) Lt ,, 

Augersplit Spocn Retusal /3$4 , 

Total Depth of Borehole IS 16. ;: ' .- 

i4ater ~ e v e ~  TTOICI 1 .~ -- . 3 - ,  

Tlme Level( Feet) 

/ / / / / 9 - /  I C S ' 5 2  5-89 "A* 
I 

Well Locabn Sketch 

i z d 9  - 

-- 
Total Depth of Corehole Is .- I 



sack-up Z 7 I 3 n 
SCREENED WELL 

lnner Casing 
m e d a l  S'i ~ n l a )  SC--i Loclc Number - 
lnner Caslng lnslde 
Diameter- lnehes 

Top of Gmut 
00 H 

Borehole 8.0 Inches 
D i e t e r  ft I I 
TOP of 3.c 

n Seal at 

Bottom of 
~ e a l a t  S O  

Top of 
w e e n  at & h 

Pack TypelJize: 
8. Sand / .&?,-;F 
0 Gravel 

Natural 

GROUND SURFACE 

Quantlry of Material Used: 

Pellets 

Top of Sand Pack <, i; 
I. 

Saeen Slot Size c' Z.1 i 

Screen Type k'a~\.nA 
0 PVC 
@ Stainless Steel 

B o r n  of 
Hole at /6.3 tt 

Bonom of Sandpack at / b . S  

NOTE: See pages 109 and 110 for well mnmct ion  d b g m  

Stick-UP 
OPEN-HOLE WELL 

Material 

Inner Casin{lnside 
Diameter 

Top of 
Grout t 

Corehole 

B o r n  of 
Corehole 

NARRATIVE LITHOLOGIC DESCRIPTION 
WibJre 
Content 



I 
; 

WELL DEVELOPMI 7NT RECORD v 1 -, . - . 
SITE 7~a3- 3L¶L-4 DATE 17 - z%-‘ix 

S.bec;~b. ~ F C L  LOCATION id& T, I , -& b m ~ ~ ,  , WELL NO. May-  26 - G  5 

MEASUREMENT OF WATER LEVEL 
AND WELL VOLUME 

Prior to sampling, the static Water level 
and total depth of the well will be 
measured with a calibrated weighted line. 
Care will be taken to decontaminate 
equipment between each use to avord 

1 cross contamination of wells. 

The number of linear feet of static watel~ 
(difference between static water level amd 
total depth of well) will be calculated. 

The statlc volume will be calculated usimg 
the formula: 

V = TP (0.1 63) 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measuredl in 
feet; 
r = Inside radius of well casing in inches; 
and 0.1 63 = A constant conversion facto~' 
which compensates for Ph factor for the 
conversion of the casing radius from inches 
to feet, the conversion of cubic feet to 
gallons, and (pi). 
1 well volume (v) = 2. r I gallons. . , 

+ 

INITIAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) 5 0 3  / / 2 / ~ 2 / 7 3  ', 
WELL DEPTH (TD) /7.9U I 

COLOR dwt! ,- * 
il 

ODOR n n e  

CLAR IN ~ r e r +  ,' a &a? 

FINAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) &.i 2; d 
WELL DEPTH (TD) /75J - 4qj- 

COLOR d d  - d 
ODOR ~ c r r c  

CLARITY /c c 7 
I 

DESCRIPTION OF DEVELOPMENT TECHNlCJLlE /,!c baeLx - h p d  L~-*Q. 
- d 

1' 
87 A-40 

. 

Volume of Water in Casing or Hole 

1112 
2 
2 1 ~  
3 
3112 
4 
4112 
5 
5112 
6 
7 
8 
9 
10 
11 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 ~ a l ~ o n  = 3.785 

Dmeter of 
Cas~ng or 
Hole (m) 

1 

1 Meter = 3281 feet 
1 W b n  water wecghs 8 33 Ibs. = 37.785 lulograms 
1 Uter water we~ghs 1 klcgram = 2205 pwnds 
1 Gallon per foot 01 depth - 12.419 l~ters per foot of depth 
1 Gallon per meter of depth = 12.419 x 1 OJ wkc meters per meter of depth 

1 

0.092 
0 163 
0255 
0.367 
0.500 
0.653 
0.826 
1.020 
1234 
1.469 
2.000 
2.61 1 
3305 
4.080 
4.937 
5.875 
8.000 

10440 
13220 
16.320 
19.750 
23 500 
27.580 
32.000 
36 720 
41.780 
47.160 
52880 

liten 

Wlons per 
Foot of Depth 

0.041 
0.0123 
0.0218 
0.0341 
0.0491 
0.0668 
0.0873 
0 1104 
0.1364 
0 1650 
0.1963 
02673 
0.3491 
0 4418 
0.564 
0.6600 
0.7854 
1 .Om 
1.3960 
1.7670 
2.1820 
2.6400 
3.1420 
3.6870 
42760 
4.9090 
5.5850 
6.3050 
7.0690 

Cub~c Feet 
per FOOI 
01 Depth 

0.0055 
1.142 
2.024 
3.167 
4.556 
6209 
8.1 10 

10260 
12670 
15.330 
18240 
24.840 
32.430 
41.040 
50.670 
61310 
72960 
99.350 

129.650 
164.180 
202.680 
245280 
291 650 
342.520 
397.4 1 0 
456.020 
518.870 
565.680 
656.720 

1.l42x1OJ . 
2.024 xlOJ 
3.167 XI  oJ 
4.558 xl OJ 
6209 xlOJ 
8 . 1 1 0 ~ 1 0 ~  
10260 xlOJ 
12.670 xloJ 
15330 xloJ 
18240 xlOJ 
24.840 xlOJ 
32.430 xlOJ 
41.040 xlOJ 
50.670 xloJ 
61310 xlOJ 
72960 XI OJ 
99350 xlOJ 
129.650 xlOJ 
164.180 XIOJ 
202.680 X ~ O J  
245280 xl OJ 
291.850 X ~ O J  
342.520 xlOJ 
397.410 xlOJ 
456.020 xlOJ 
518.870 x loJ 
585.680 xlOJ, 
656.720 xlOJ 

UIW per MU, I Cubc Meter. 
of Depth 

0.509 

per Meler 01 
Depth 

o.509xtoJ 



- - L; c: 7 4 ; -  ee-+ , 
WELL DEVELOPMENT - : 'ARAMETER MEASUREMENTS 

TOTAL VOL. 
WITHDRAWN 

TIME PH COND. 
TEMP. TURB. COMMENTS 

BORE (umhos/cm) 
VOL. 

(NTU) 

0 6, , . ('qCO p3;" 
I - ' ,  7 t yy. 5 

* -. -, 3 9  S C t .  I 7m 3 $  J 77 LC : 

: - ,  
\u / c 9.  R sf1  I I I C C  YC i 'rn z-., 

. C) C .  { T I ?  1 :  3. I y I*,; >72 G C' 

; h c -  

;T:;Q b- L', 5 'i 27 i it2 S~ ,, -F >> z== 
CS:SJ 2 7  // 7 3 . 5 ~  j3i3 .yo C'F >t L c c L-3 ..: 5 (;\& 1 /. 

I ' I 

.C-YSFJ 33 I "4 , .  - ? $76 I I B i  + q  ci/= >ztC .; ?,A- .; -* L--- 

rc c 3- .: F - - I ;  6 3 'rL // +.Y '+ ,y -+- 22cc 
,-Q -.-, 
L. I 4c 15 C y.&Y 1 1 . ? 2  -,-: ' z  >2cc, 

? 9 ; i 4  '-7 1 5 $ (;.) / / 2 - L  7 2  ' > a~ 
.-.j 25 TQ 23.7 4 r ;  i / z 5  -> C, = 7 ZCP. 

1-79 2 53- Ed1 . y . S C  1 j 7 7  F'1" ; L C <  

5 Gc 2g.q / / 2 3  4r' ?.LCG 

,'-I+& ( <- - 2  3 q-32 1 / 5 7  +I2 '> 
" - -7 -- < 7 (; , ,? 

---. ~. 
.. . -. - 

,*.-:=<! 1 -, = :- . . - ,  
? 5 4  c ;; / / R /  .*- . L i z  7 22c- %EL= .A. -6 -Ida< ,2r bG<. 

I 

, .,/,c 
I J 

. . 
.. . 

1525 7 2 5  327-3 7 9 5  ,+.ye 4 .  )>LC C: 

. j t 37.9 i  g i / k S Z  5 ) 2 C C  

. ' l  / 

DEVELOPED BY: && & i - y ~  /.--/$>-x-. & J / g4.h , z , b  A: + I , L / . ~ ~  
I 

.d 
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Stldc-up 3 L? n 
SCREENED W E l L  

Inner Cacdng 
-rial 34-I 

Top of 
S e a a r 3 ' 7 5 t t  

Top of 
screen at -R 

Pack Ty pelSlze: 
B Sand d/ tvl--c 
0 Gravel 
0 NanrtaI 

OPEN-HOLE WELL 

Lock Number ~ 3 b  +( 21 & 
1 I 

GROUND SURFACE 

Quandly of Matenal ,Used: 

Top of Sand Pack +/, 5 

Screen Type ; v C ~ - M  

0 PVC 

fa Smniess steel 

Bottom of 
 ole at h  

Bowm of Sandpack at 

- /I\ 

Inner Caslng In '. e 
Dlamemr Inches 

Top of 
Gmut 0.e tl 

Bomrnof Rock dcel 
GrOU" wing &n 

Caehde ;(-/c, $) Diameter 3 98 

NOTE: See pages 109 and 110 for well consoudon dlagrams 

NARRATIVE LITHOLOGIC DESCRIPTION 

* - - ' < r t r t z *  r l r t l l  ,-11\1r*b16ti,, t i :  





Depth(feet). NARRATIVE LITHOLOGIC DESCRIPTION 

M L J - E E - ~ ~  

- - 
Content - s z g  

- - r I -A/?,$ < j . r ;  b/ r.hL4 ' ' n h,- ? &: ,., / -4 2-3 ,QC~LA. 000 
J ' 

/ @ . L ' 'I, 

000 

0 0 0 
0 0 0 
000 
000 

. L '  2 s G I\oJ-.s , 000 

G \ q m 2 & * s ~  000 
- I n : n 3 _ / c k ~ l i , * / ! L ~ L . /  000 

0 0 0 
4 

26 

000 

27 
000 

28 
000 

29 
000 - 

10 
0 0 0 

31 
0d0 

32 

33 

0 0 0  

000 

000 

35 
0 0 0 

000 

37 
000 

I ,,+Lp2\ 
I 

39 

- ~ ~ e r C : c z l  F;-s-k- s - ,>tu'!4,- ,,,WL.~>-..Ca( 

000 
000 

000 

41 / O O O  
000 

43 
10 0 0 

I 
I 

44 
10 o o 
(000 





Depm(fret) NARRATIVE LITHOLOGIC DESCRIPTION 

mu.*.., c 

Canlent 

0 0 0 
0 0 0 

0 0 0 
0 0 0 
000 

0 0 0 
000 

000 

000 

000 
000 

0 0 0 

000 

000 

000 

0 0 0 
000 

000 

46 1 -  ! s . ~ y - , c - ~ ~  4- ? ~ c w %  )fi l a b  

47 

48 

49 

50 

51 

52 

53 

- [t--CL\c.lacr C L - L ~ ~  32- 2 s  o C ; s ~ - i \ z l k ~  g i ~ ~ . t L s  
J ,  

3 2- 

3 
C 

1 - 5 3 . 7 '  b.>. S .  

I (0 0 0 

I 
55 

I 
1 

I Q i  
59 

=O ! 
61 i 
62 I 

I 
63 I 

I 
1 

65 I 
67 I 
68 

i 
70 I 

1 
72 / * 

1 
74 I 

I 

. 75 i 

0 0 0 

000 

000 
006 
000 

000 

0 0 0 

I 000 
0 0 0 
000 

000 



WELL DEVELOPMENT RECORD 1 
I 

DATE /A/- k3 - 
WELL NO. w d  EE 4 

MEASUREMENT OF WATER LEVEL 
AND WELL VOLUME 

Prior to sampling, the static water level 
and total depth of the well will be 
measured with a calibrated weighted line. 
Care will be taken to decontaminate 
equipment between each use to avoid 
cross contamination of wells. 

The number of linear feet of static water 
(difference between static water level and 
total depth of well) will be calculated. 

The static volume will be calculated using 
the formula: 

V = TP (0.1 63) 

Where: 
V = Static volume of well in gallons; 
T = Depth of water in the well, measured in1 
feet; 
r = Inside radius of well casing in inches; 
and 0.163 = A constant conversion factor 
which compensates for r2h factor for the 
conversion of the casing radius from inchea 
to feet, the conversion of cubic feet to 
gallons, and (pi). 
1 well volume (v) = 8.0 gallons. 

INITIAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) 7.r6 
WELL DEPTH (TD) s-6. g 
COLOR dk y 7  

1 

ODOR 1ho~4 

CLARITY -, 

FINAL DEVELOPMENT WATER 

WATER LEVEL (TOIC) 9. L' - ,rsC 
WELL DEPTH (TD) =5'& 5 - ,;cA 

COLOR 

I; 

Volume of Water in Casing or Hole 

ODOR 0, 
CLARITY -, 

D i e t e r  of 
Casing or 
Hole (in) 

1 
1 112 
2 
21/2 
3 
31/2 
4 
4112 
5 
51/2 
6 
7 
8 
9 
10 
11 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

1 Gallon = 3.785 

DESCRIPTION OF DEVELOPMENT T&CHNIQUIE ) A u  A>-,!@ PL'C ha‘& 

1 Meter = 3281 feet 
1 Gallon water weighs 8.33 lbs. = 37.785 kilograms 
1 Liter water weighs 1 kilogram = 2205 pounds 

! 1 Gallon per foot of deph - 12.419 liters per foot of deph 
1 1 Gallon per meter of deph - 12.41 9 x 1 OJcubic melen per meter of depm 

Gallons per 
Fmt of Deph 

0.041 
0.092 
0.163 
0.255 
0.367 
0.500 
0.653 
0.826 
1.020 
1.234 
1.469 
2.000 
2.61 1 
3.305 
4.080 
4.937 
5.875 
8.000 
10.440 
13220 
16.320 
19.750 
23.500 
27.580 
32.000 
36.720 
41.780 
47.160 
52880 

liters- 

Cubic Feel 
per Foot 
of Deph 

0.0055 
0.0123 
0.0218 
0.0341 
0.0491 
0.0668 
0.0873 
0.1104 
0.1364 
0.1 650 
0.1963 
02673 
0.3491 
0.4418 
0.5454 
0.6600 
0.7854 
1.0690 
1.3960 
1.7670 
2.1 020 
2.6400 
3.1420 
3.6870 
42760 
4.9090 
5.5850 
63050 
7.0690 

Uter per Meter Cubic Meters 
of Depth per Meter of I D m  

585.680 
656.720 

0.509 
1.142 
2.024 
3.167 
4.558 
6209 
8.110 
10260 
12.670 
15.330 
18240 
24.840 
32.430 
41.040 
50.670 
61310 
72.960 
99350 
129.650 
164.1 80 
202.680 
245280 
291.850 
342520 
397.41 0 
456.020 
518.870 

585.680 X ~ O J  
656.720 x1OJ 

- 

0.~9 x104 
l.142x1O4 
2.024 x 1 OJ 
3.167 x104 
4.558 xlOJ 
6209 XI OJ 
8.110 X ~ O J  
10260 XIOJ 
12.670 x1OJ 
15330 x104 
18240 xlOJ 
24.840 XI 0" 
32.430 xlOJ 
41.040 XI 0" 
50.670 Xl 0" 
61310 xlOJ 
72.960 11 OJ 
99350 x1OJ 
129.650 xlOJ 
164.180 xlOJ 
202.680 XI OJ 
245280 XIOJ 
291.850 xlOJ 
342.520 xlOJ 
397.410 xlOJ 
456.020 XIOJ 
518.870 X loJ 



WELL DEVELOPMENT - PARAMETER MEASUREMENTS 

COMMENTS 



i , . - .  ' LOG OF SO1 L BORING 

recycled paper 
-. 

A- 50 



WELL MU- 7 
[MW- €14-3) 



SClENCEm'm 
TECnNOLaGY. M11=. 

LOG OF SO1 L BORING 

"Y 

'Y 

recycled paper A- 52 -k~  and cnvirunmen~ 
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COMPLETION DIAGRAM 

WELL NU-8 
(WW-€A-6') 

L a b 5  3 feel Crutfl 

?VL CAP 

q - t ; .  D . ~ - C C I C .  J+zI/ 
Cac ...rJ 

6=.mbfid Surface 

L-i,. bi.-ck, S ~ C I J - - ' C  9 0 ,  

AltAded - 6 ,  .: , R.sr r 

C C & C ~ + ' ~ ~ U I  f*-&/ 

d e a f *  e; 4e A//< f Ie-'J 

C 
. . . . . . ... . . . .. . . .... .. . . .  . - *  

0 .  

.. ...- .. 
0 - 0  f i  . . . . 

. .. ?vc 3luj 
/u. ? 6- 

t 

.- - 
* I * .  ..- 

0 - - 
- *  . .- - .  
-' 

* .  
0 - 

. . .- f P ' d  .. 
, . *  . . -  - . .  

. *  -. 

&?$-in. ?ape 

. 
. .  J-,.. d,'amrkf ScAr<u/r YQ, - 
• 

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

S r e . r # r c (  -%-, f , ,'/a G c d  

&t s c r e e n ,  Sfof sI'ac = 
.Ot - 8 ~ .  
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ESE ENWRDNUEHIAL S C O W  AND 
SOIL SAMPLING REPORT FORM 1 01aFeE~ffi. DJC 

PAGE 1 OF I 
DATE: Ll5 170 
CONTUACTOR. famrr.rrufk Efi#* 
DRILLER: *;* 

SAMPLING METHOD M I L L  TYPE. ~hsb;lc B* 67 

NOTES 

Figure 2.7 
SOIL SAMPLE FORM 

SOURCE W f R a L  1YB 

STANDARD 
pE-mN 
BLW COUK( 

t l lbkf ib 

Prepared for: 
U.S. Army Corps of Engineers, 
Huntsville Division 

= 
( p p l  

e-o 

SIULPLEWO. 

'a*+ h-r 
a/,,j,, %&A+ (Uht+. 'sY"t"f+ 

s.+ .*L. -:= 
- a-59-3' - 
- t  

. 
s 

I 

7 . 

;q 
L 

C 

-b 
L 

L - 

- 
t 

7 

D- 

l 87% 1 

- '  . . I 

U ~ I O U W ~ E = R V ~ O N  
- 

Y 
I 

. 
[0**/~4> 

3%' 

' 
- Q 

a' : * 9 a - r  ~4 ts, ..ctt 
me dw,lk+-- 4 



w ~ 1 ~ h a 1 . 1  n w : ~  W 

W ~ C Y l  

MONlTOR WEU CONSlAUCTION * . 1 1 -  

l ~ d e y -  Bedw* ~lient. W V A  
Billag C o n w x l M ~ ~  h r  L ~ ~ ~ ~ :  MY 

Bikn m e  : -sh 
Sce Jab Nu-: i3'0$*3 1 

WellNumber: -- emi: s~,~cs&~ ~A,!& 
Commena: (Losl ctarbtlon mlefvaJ, Me1 level chylges.hde cdlapse interval. e t )  

Deprns n Reference to 
Ground Level 

Top of Protecr~ve Casing L W W  

# 4- Proteuiw ' 

lop  of wcu casing 1.5 ct 
8 ----- Tw-h_d Diame 

Top of Cement . ;;:; :,. : . 

Bottom of Proleciwe Casing - 
Grounswa~er 

lo" 6sr3uG 

W 
kthdeaiwwef h 

Total Depth of Borehole 3Lt 

MONKOR WELL CONSTRUCTION LOG 
U.S. Army Corps of Engineers, 
Huntsville Division 

SOURtt: mWlERpL rru. 

I, r -= 

. . ......,;..;..;.... + CemcmEGravelPad 

TvpeofW&&&~ @a? "'/ 
h n b n i  kypdu 
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ESE uMRONh!EtllAL SClENCE AND 
SOIL SAMPLING REPORT FORM ~~mEmffi. e c  

BORING NO.: md, - ~ * 4  PAGE _L Or -, 

S- 

SAMPLERw s ! m d + & a 6 . , -  DRILLER. &ddAttuh 
DRILL TYPE: B c;f 0 

SAMPLING METHOD: --,- 
7 *& STANDARD 

fUrPLEN0. D- moLWC7 " . PENnRATDN NOTES 
fnm (*' BLOWCWNT 

r W . S h  *,I+&, , *J m - 2 ,  ra b k ~ ~ ~ ~  
ry*-qp,UJrI  
b m m , ~  v u  

*beweb$ w y u  -'=. - 
U I  von9 

Z dry . rupe -1 

. 
&@bW&+- '  

*L 

m 
m o n  -JI$& 

- - ,.'Za-* 
*I4813 A r , h f q *  :. TWI m-t Y &rrk. 

, - 
84. plwlcr -&* 6 

jc\kL.mrrarr 
n-15 dq, ~ r i w  t-1 

w ep, dt*h ak) In 1. 
m1*,*)52,*'+-, - . r y r  d 1'4 

s5 7 - 1 - - 
q m -  - 

SsC, sur.CPS- 
a+ S ~ L ~ S '  

. 
- 
L 

L 

L 

i 
7 47554 1 

Y 
Y 

Figure 2-7 
SOIL SAMPLE FORM 
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Prepared for: 
US. Army Corps of Engineers, 
Huntsville Division 
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B Groundwater Analytical Data 
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SUMMARY OF CONVENTIONAL GROUNDWATER PARAMETERS 
PERFECTION PLATING SITE 

(MAY 1996) 

Parameter MW-CTM-4 MW-EE-4D b 

Total Alkalinity 
(mg/L as CaCO?) 

I 1 

Chloride (mg/L) 270 

pH (S.U.) I 6.3 1 - 
I 

43 

97 

Total Hardness 
(mg/L as CaCO?) 

- 

I I 

Suspended Solids I 360 1 200 

130 

Dissolved Solids 
tmg/L) 

Well  ID^ 
MW-EE-SS MW-EE-5D MW-EEdS 

120 270 240 

150 3 10 170 

460 12 340 

6.2 8.3 6.4 

1,100 870 570 

52 

a 
MW-EEdD was purged dry, insufficient recharge to sample. 
Alkalinity and pH could not be performed because of limited sample volume. 

Key: 

ND (4) = Not detected at a detection limit of 4 mg/L. 

680 440 



SUMMARY OF INORGANIC RESULTS FO ATER FROM MONITORING WELLS 

Key at end of table. 
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Key at end of table. 
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Key at end of table. 

02:QT4901-DS414-TSIR-07/01/98-Dl 

FINAL 
SUMMARY OF INORGANIC RESULTS FOR GROUNDWATER FROM MONITORING WELLS 

PERFECTION PLATING SITE 
(pglL) 

Parameter 

NYSDEC Class GA 
Groundwater 

standarda 

Well I.D.: 

Sampling Date: 

MW-EE-SD(D) 

1-13-94 

MW-EA-6 

1-12-94 

M W - E E - ~ D ~  

1-12-94 

MW-EE-6s 

1-11-94 5196 
5196 

(filtered) 
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PERFECTION PLATING SITE 

Key at end of table. 



Key at end of table. 

02:QT4901-DS414-TSIR-07/01/98-D1 





Operational Manual (Philip Services 
Corporation) 



System Overview 

Contaminated ground water collected in a trench, is pumped by means of a 
submersible pump to an aerator at a flow rate of 5GPM. From the aerator the 
water flows by means of gravity to a plate iron filter for the removal of 
suspended solids and oxidized iron. 

From the iron fdter the water flows by means of gravity to a 90-gallon retention 
tank. In this tank the pH is adjusted to a level of between 4.5 to 5.0. Thrs pH 
adjustment will enhance the effectiveness of the proceeding anion exchangers. 

The water is now transferred form the acid adjustment tank by a centrifugal pump 
to anion exchangers at a flow rate of 5GPM and a reduced pressure of lopsi. The 
anion exchangers are plumbed in series. A conductivity sensor is always 
installed after the second cylinder. When the conductivity reaches a level that 
has been correlated to a break through of hexavalent chromium ( as  determined 
by restart up testing). The first anion exchanger is removed and a fresh one is put 
in its place. The original second unit is now the first unit followed by the original 
third and the freshly installed unit. 

From the anion exchangers the water flows to a 90-gallon retention tank. In this 
tank the pH is adjusted to a level of between 6.4 - 6.7. The water then flows, by 
gravity to a storm water catch basin. 



1 :- ;? 
ex- 3:s 
t 0:' ".-" 





w 
Initial system Start Up and Operation 

1. Verify that all motor rotations are conect. 
2. VerifL that all level switches are functioning properly prior to processing any water. Also, set 

and verify all alarm levels. 
3. Inspect the iron fitter for the proper installation of the filter Gbric. Each plate &odd mtain 

two layers of hbric cut to 1 T' x 3 1 ". 
4. Remove the plastic protective cover fiom the submersiile pH probes. 
5. Caliirate all pH probes (per man& Specs.) 
6. Cormect three d o n  exchangers to the appropriate flexible tubing. OpenJclose the valves that 

will allow for 1-2-3 operatian (see valve sequencing chart). 
7. Install the conductivity probe in the appropriate valve so it monitors the second anion 

exchanger. 
8. Close all sample ports and drain valves. 
9. Open all pressure gauge isolation valves. 
10. Close system outlet valve W36. Fill the entire system with potable water and check all 

components and piping connections for leaks. Repair as necessary. 
1 1. Drain potable water fiom the system. 
12. Open valve #V36 (System discharge vahe). 
13. Connect the system discharge to a 4,000-gallon storage tank Connect a drum of acid and 

caustic to the appropriate chemical pump. 
14. Start the system and make all the necessary adjastmenrts and recordings: 

(Note: Aerator tank &odd be fill prior to blower start) 
Record the flow totalizer reading. 
ThrottleVlto 5GPM 
Aerator blower discharge pressure gauge should read 17 W W.C. 

Record all pressure gauge readings. 
(Note: Adjust the pressmeregulating valve prior to the ion exchangers so the pressure 
is no greater then lOpsi ! ) 
Observe the iron tiher flow. 
(Note: When the water level in the filter overflows the last filter meen the tiher hbric 
must be replaced) 
A d . .  the acid pump to allow for a pH of 4.5 to 5.0. 
Throttle W11 to allow for 5GPM flow. 
A d .  the caustic pump to allow for a pH of 6.4 - 6.7. 
Record the con&* reading. 

15. Once the system is operating, run continuously for four hours. At this time testing will take 
place. Once the results are receiveti This procedure will be followed for three successive 
tests. 

(Note: When an ion exchanger is replaced it must be kept wet or the Hexavalent 
Chrome will smolder the resin 



Submersible Pump 1 
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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 componentscarefullyto make sure no damage has The motor is equipped with an electrical cable. Under no 
occurred to the pump-end, motor, cable or control box during circumstance should the cable be used to support the weight of 
shipment. the pump. 

This Grundfos Redi-Flo4 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 following checks should be 
made. ntey are all critical for the proper installation of this 
submersible pump. 

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 pu'mping 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 
'Iry ensure that it is not smaller than the size of the pump and 

motor. 

rn B. CONDITION OF ME 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. 

rn C. INSTALLATlON 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 largerdiameterwell, 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. 

rn 0. ELECTRICAL SUPPLY 
The motor voltage, phase and frequency indicated on the 
motor nameplate should be checked against the actual 
electrical supply. 



SECTION 3. 
Wire Cable Type 

The type of wire used between the pump and control box with no splices and must be suitable for use with submersible * 
should be approved for submersible pump applications. 71he pumps. 
conductor insulation should have a continuous -eflon@ jagket 

SECTION 4. 
Installation 

The riser pipe or hose should be properly sized and selecyd 
based on estimated flow ntes and iriction-loss focton. 
A back-up wrench should be used when attaching a r i v r  
pipe or metallic nipple to the pump. 'The pump should (ply 
be gripped by the flatson the top of the discharge! cham be^,: 
The body of the pump, cable guard or motor should not be gripl~ed 
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 orqer 
to resist the tendency of the motor to loosen the joints whed~ 
stopping and starting. 

When tightened, the first section of the riser pipe must not c o w  
in contact with the check valve retainer in the discharge chamer 
of the pump. 
After the first section of the riser pipe has been amched to 
the pump, the lifting cable or elevator should be damped tc~ 
the pipe. Do not clamp the pump. When raising the pump and 
riser section, be careful not to place bending stress on fhe 
pump by picking it up by the pump-end only. 
Make sure that the electrical cables are not cut or damage11 in 
any way when the pump is being lowered in the well. 
The drop cableshould be secured to the riser pips at frequ~nt 
intervals using an approved clipor 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 makip3 
sure that joints are securely fastened, the use of a torqire 
arrester is recommended when using these types of piw. 

Do not connect the first plastic or flexible riser -on d i v y  
to the pump. Always attach a metallic nipple or adapter into the 
discharge chamber of the pump. When tightened, the threaqed 
end of the nipple or adapter must not come in comtact with $he 
check valve retainer in the discharge chamber of the pump. 
The drop cable should be secured to the riser pipe at frequsnt 
intervals using an approved clip or tape to preveni sagging: 
looping and possible cable damage. 
IMPORTANT- Plastic and flexible pipe tend to sWtch under 
load- This stretching must be taken into accou!~it when 
securing the cable to the riser pipe. Leave enqugh slack 
between clips or taped points to allow for this stre~ching. This 
tendency for plastic and flexible pipe to stretch will also aff@ 
the calculation of the pump setting depth. If the depth settin:3 

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 Redi-Flo4 submersibles is designed 
to accommodate this cable. (Figure 4) 

Protect the well from contamination: 
While installing the pump, proper care should be used not 
to introduce foreign objects or contaminants 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 reginered trademark of DuPont 





Start-up + 
Aiter the pump has been set into Ihe well and the wiring F. If the groundwater is clean and clear when the pump is 
connections have been made, the following ptycedures qould first started, the valve should still be opened until the 
be performed. desired flow rate is reached. 

A. Attach a temporary horizontal length of pipe with inssalled 
gate valve to the riser pipe. 

B. If required, make provisions to capture discharged flpids 
for disposal. 

C. Adjust the gate valve one-third open. 

D. Start the pump and let it operate until the wiater runscilear 
of sand and silt. 

E. As the water clears, slowly open the gate valve in smpll 
increments until the desired flow rate of dear water is 
reached. The pump should not be operated beyorld its 
maximum flow rating and should not be stol~ped untitthe 
groundwater runs clear. 

G. Disconnect the temporary piping arrangements and 
complete the final piping connections. 

H. Under no circumstances should the pump be operated for 
any prolonged period of time with the discharge valve closed. 
This can 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. 

I. Start the pump and test the system. Check and record 
the voltage and current draw on each motor lead. 

A. The pump and system should be periodically chectfed A properly sized relief valve should be installed at the 
for water quantity, pressure, drawdown, periods of well head to prevent the pump from running against a 
cvclina. and o~eration of controls. Under no lGircumstances closed valve. - - - - - - - 

shouldYihe pump be operated for any prolonged period# of e 
time with the discharge valve closed. This qm resufiiin B. If the Pump fails to operate, or there is a loss of 
motor and pump damage due to overhealing. performance, refer to Troubleshooting, Section 7. 

SECTION 7. 
Trou blleshooting 

The majority of problems that develop with submersiblst solution first; always make all the above-ground checks 
pumps are electrical, and most of these probl(?ms can .p before pulling the pump from the well. 
corrected without pulling the pump from the aell. The Usually only two instruments are needed - a combination 
following chartsWvermostofthesubmersibieervice w*- voheter/arnmeter, and an ohmmeter. These are relatively 
AS with any troubleshooting procedure, start with the .Sim@est inexpensive and can be obtained from most water systems 

suppliers. 

CAUTIO'W TO AVOID ELECTRICAL SHOCK. lt is recommended that rubber gloves 
and boots be worn and that care is taken to have mcrtal conboll boxes and motors grounded to power supply gtwnd or steel drop 
pipe or casing extending into the well. WARNINe: Submepible motors are intended for operation in a well. When not operated 
in a well, failure to conneel motor frame to powr supplypround may result in serious elecbical shock. 



Preliminary Tests 
SUPPLY How to Measure 
VOLTAGE 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. 

What it Means 
When the motor is under load, the voltage 
should be within + 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 
MEASUREMENT BY use of an ammeter, set on the proper scale, 

measure the current on each power lead at the 

644, I! control box. See the Electrical Data, Table C, 
for motor amp draw information. 
Current should be measured when the pump 
is operating at a constant discharge pressure 
with the motor fully loaded. 

What it Means 
If the amp draw exceeds the listed service 
factor amps (SFA), check for the following: 
1. Loose terminals in control box or possible 

cable defect. Check winding and insulation 
resistances. 

2. Too high or low supply voltage. 
3. Motor windings are shorted. 
4. Pump is damaged causing a motor 

overload. 

WINDING How to Measure 
RESISTANCE Turn off power and disconnectthedrop cable 

leads in the control box. Using an ohmmeter, 
set the scale selectors to Rxl for values under /01 10 ohms and and Rxl 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 How to Measure What it Means 
RESISTANCE Turn off power and disconnect the drop cable For ohm values, refer to table below. Motors 

of all Hp, voltage, phase and cycle duties have 

Di . 
leadsintheVtrolbox. Using anoh"' 0' mega the same value of insulation resistance. ohmmeter, set the scale selector to Rx100K 
and zero-adjust the meter. (mg Measure the resistance between the lead and 

guz ground (discharge pipe orwell casing, if steel). 

CONDITION OF MOTOR AND LEADS 
Motor not yet i n M :  

New Motor 
Used motor which can be reinstalled in the well. 

b to r  m well (Ohm readings are for drop cable plus motor): 
A motor in reasonably good condition. 
A motor which may have been damaged by lightning or with damaged 
leads. Do not pull the pump forthis reason. 
A motorwhich definitely has been damaged orwith damaged cable. The 
pump should be pulled and repairs made to the cable orthe motor 
replaced. The motor will still operate, but probably not for long. 
A motor which has failed or with completely destroyed cable insulation. 
The pump must be pulled and the cable repaired or the motor replaced. 
The motor will not run in this condition. 

OHM VALUE 

2,000,000 (or more) 
1,000,000 (or more) 

500,000 - 1,000,000 
20,000 - 50,000 

10,000 - 20,000 

leethan 10,000 

MEGAOHM VALUE 

2.0 
1 .O 

0.5 - 1.0 
0.02 - 0.5 

0.01 - 0.02 

0 - 0.01 



Troublqshooting Chart 
FAULT 

A. Pump Does Not Run 
POSSIB& C A U S ~  

1. No power {t pump paiiel. 

2. Fusesare 6low-n orci(2uit 
breakers are tripped. 

3. Defective wntrols. 

4. Motor and/or cable 
are defective. 

HOW TO CHECK 
Check for voltage at panel. 

Remove fuses and check for 
continuitywith ohmmeter. 

Check all safely 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 ). Measure lead to ground 
values with ohmmeter 
(Rx100K). Record measured 
values. 

B. Pump Runs But Does Not 
Deliver Water 

C. Pump Runs But at Reduced 
CW-Y 

HOW TO CORRECT 
If no vottage at panel, check 
feeder panel fortripped circuits. 
Replace blownfuses or reset 
circuit breaker. If new fuses blow 
or circuit breakertrips, the 
electrical installation and motor 
must be checked. 

Replace worn or defective parts. 

If open motorwinding or ground 
is found, remove pump and 
recheck values at the surface. 
Repair or replace motor or cable. 

Tum off the power, then 
discharge capacitor. Disconnect 
leads and check with an ohm - 
meter (Rx100K). When meter 
isconnected, the needle should 
jump forward and slowly drift 
back. 
Check well drawdown. 

Install pressure gauge, start 
pump, gradually closethe 
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 ftlPSI = 

ft.), and add tothis the 
total vertical distance from the 
pressure gauge to the water level 
in the well while the pump is 
running. Referto the specific 
pump curve for the shut-off head 
for that pump model. if the 
measured head is dose to the 
curve, pump is probably OK. 
Same as B.2 above. 

Same as B.2 above. 

Check drawdown during pump 
operation. 

Examine system for leaks. 

Remove pump and inspect. 

Same as B.2 above. 

5. Defective capacitor. ' 

1. ~roundwatir level in*ll 
is too low or well is coll&psed. 

2. Integral pump check vzjlve 
is blocked. 

3. inlet straineriis cloggeded'. 

4. Pump is damaged. ' 

1. Drawdown ig largertha{i 
anticipated. 

2. ~ i scha r~e  pi&ng or val+ 
leaking. 

3. Pump straineer or check' 
valve are clogged. 

4. Pumpwom. 

If there is no needle movement, 
replace the capacitor. 

Lower pump if possible. If not, 
throttle discharge valve and install 
water level control. 
If not dose to the pump curve, 
remove pump and inspect 
discharge section. Remove 
blockage, repair valve and valve 
seat if necessary. Check for other 
damage. Rinse out pump and 
reinstall. 

If not dose 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 pump and reinstall. 
Lower pump if possible. If not, 
throttle discharge valve and 
install water level control. 
Repair leaks. 

Clean, repair, rinse out pump 
and reinstall. 
If not close to pump curve, 
remove pump and inspect. 



Troubleshooting (continued) 
FAULT 

D. Pump Cydes Too Much 

E. Fuses Blow or Circuit 
Breakers Trip 

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 over 4" 
motors is 0.25 feet per second. 

w 
Table A 
Minimum Water Flow Requirements for 
Submersible Pump Motors 

Table B 
Guide for Engine-Driven Generators in 
Submersible Pump Applications 

MOTOR 
DIAMETER 

HOW TO CORRECT 
Readjust switch or replace if 
defective. 

Readjust setting (referto 
manufacturer data). Replace if 
defective. 
Clean and/or replace if defective. 

If wire size iscorrect, contact 
power company. tf not, correct 
and/or replace as necessary. 

Correct as required. 

If no meter movement, replace 
the capacitor. ' 

Replace defective relay. 

POSSIBLE CAUSES 
1. Pressure switch is not 

properly adjusted or is 
defective. 

2. Level control is not 
properly set or is defective. 

3. Plugged snifter valve or 
bleed orifice. 

1. High or low voltage. 

2. Control box wiring and 
components. 

3. Defective capacitor. 

4. Starting relay (Franklin 
single phasemotors only). 

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. 

HOW TO CHECK 
Check pressure setting on 
switch and operation. Check 
voltage across closed 
contacts. 
Check setting and operation. 

Examine valve and orifice for 
dirt or corrosion. 
Check voltage at pump panel. 
If not within 2 1 W, check wire 
size and length of run to pump 
panel. 
Checkthat control box parts 
match the parts list. Check 
to see that wiring matches 
wiring diagram. Check for 
loose or broken wires or 
terminals. 
Turn off power and discharge 
capacitor. Check using an 
ohmmeter (Rx100K). When 
the meter is connected, the 
needle should jump forward and 
slowly drift back. 
Check resistance of relay coil 
with an ohmmeter (Rxl000). 
Checkcontactsfor wear. 

MOTOR HP 
0.33 HP 
0.50 
0.75 
1.0 
1.5 

CASING OR SLEEVE 
1.D. IN INCHES 

MIN. FLOW PAST 
THE MOTOR (GPM) 

MINIMUM KILOWATT RATING OF 
GENERATOR FORMREE-WIRE 
SUBMERSIBLE PUMP MOTORS 

UCTERNALLY 
REGULATED 
GENERATOR 

1.5KW 
2.0 
3.0 
4.0 
5.0 

INTERNALLY 
REGULATED 
GENERATOR 

1.2 KW 
1.5 
2.0 
2.5 
3.0 



Table C 
Electrical Data - 60 Hz Submersible Purnp Motors 

GRUNDFOS MOTORS 

4 Inch (WO Wire) Motors - controll BOX  NO^ Required 60 HZ 

Frankllin Motors 

4 lnch (Three Wire) Motolrs 

(refer to the Franklin Sulpmersible, Motors Application Maintenance Manual) 

47.0 63.0 

50.7 €46 

57.3 70.0 

59.8 74.5 

67.5 84.1 

6.8-8.3 17.3-21 1 

4.7-5.7 15.8-19.6 

3.2-3.9 14-17.2 

2.6-3.1 10.3-12.5 

1.9-2.3 7.8-9.6 

L 

L 

L 

K 

H 

750 

750 

750 

750 

750 

79.453301 

79.453302 

79 453303 

79.453304 

79.453305 



Table D 
Total Resistance of Drop Cable (OHMS) 

The values shown in this table are for copper 
. conductors. Values are for the total resistance of drop 

u 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 
Rxl and zero-balanced for this measurement 

6. The measured values should be approximately 
equal to the calculated values. 

Wire Resistances 
14 AWG Wire 
Resistance 

(OHMS) 
0.05 
0.10 
0.15 
0.21 
026 
0.31 
0.36 
0.41 
0.46 
0.51 
0.57 
0.62 
0.67 
0.72 
o.n 
0.82 
0.87 
0.93 
0.98 
1.03 

Distance From 
Control Box to 

Pump Motor (FT.) 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
1 70 
180 
190 
200 

12 AWG Wire 
Resistance 

(OHMS) 
0.03 
0.96 
0.10 
0.13 
0.16 
0.19 
023 
0.26 
0.29 
0.32 
0.36 
0.39 
0.42 
0.45 
0.4 
0.52 
0.55 
0.58 
0.62 
0.65 



LIMITED WARRANTY 

Redi-Flo4 Environmental Pumps manufa4ured by QRUNDFOS Pumps Corporation (GRUNDFOS) are warranted 
to the original user only to be free of defects in mattjrial and workmanship for a period of 18 months from date of 
installation, but not more than 24 months &om dare c4 manufacture. GRUNDFOS' liability under this warranty shall 
be limited to repairing or replacing at GRUNDFOS' op)ion, without charge, F.O.B. GRUNDFOS' factory or authorized 
service staticn, any product of GRUNDFQS manofak;ture. GRUNDFOS will not be liable for any costs of removal, 
instailation, transportation, or any other ciiarges whdch may arise in connection with a warranty claim. Products 
which are sold but not manufactured by GbRUNDFOS are subject to the warranty provided by the manufacturer of 
said products and not by GRUNDFOS' wnrranty. G3UNDFOS 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 GRUIVDFOS' p~,inted installation and operating instructions. 

To obtain service under this warranty, tllle defective product must be retumed to the distributor or dealer of 
GRUNDFOS products from which it was 1yurchased.jtogether with proof of purchase and installation date, failure 
date, and suppor!ing installation data. Unless othennrqe provided, the distributor or dealer will contact GRUNDFOS 
or an authorized service station for instrua:ions. Any pefective product to be retumed to GRUNDFOS or a service 
station must be sent freigh: prepaid; dmumentatiqn supporting the warranty claim and/or a Return Material 
Authorization must be included if so instructed. 

GRUNDFOS WILL NOT BE LIABLE FOR1 ANY INClDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR 
EXPENSES ARISING FROM INSTALLATION, USE ;3R ANY OTHER CAUSES. THERE ARE NO EXPRESS OR 
IMPLIED WARRANTIES, INCLUDING MIERCHANl@ILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
WHICH EXTEND BEYOND THOSE WRRlRANTlES WESCRIBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclu~sion or Iiinitation of incidental or consequential damages and some 
1 jurisdictions do not allow limitations on how long ~mqlied warranties may last. Therefore, the above limitations or 

exclusions may not apply to you. This wan'anty gives, you specific legal rights and you may also have other rights 
which vary from jurisdiction to jurisdiction. 

- . i  

GRUNDFOS PUMPS CORP. ;is55 Clovis Ave. Clovis. CA 93612 
Sales Support Cen~ters: Allent?wn, PA Atlanta, GA Chicago, IL 

Canada: Mi+sissauga, ONT 
L-RF-10-001 Rev. lW3 -1 
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jger's RCDL positive displacement meters are one of the 
st cost effective methods in meterino industrial fluids. Figure 1. 1 
! RCDL meter's simple but efficient design assures higlh 
uracy and repeatability over the entire meter flow ranga!. 

~ilable in five sizes, 112" through 2" for flows up to 17'1 
M, these meters are extremely rugged and reliable. 
intenance is seldom required, but if necessary, takes 
y a few minutes. All parts are designed and built cf 
terials to meet your application, providing you with Ion] 
and a trouble-free, precision flow meter. 

complement the RCDL meter line, Badger offers 3 
nplete line of accessories that includes totalizers, e lec 
nechanical and electronic transmitters, rate of flow 
icators and batchlprocess controllers. 

: metering principle, known as positive displacement, i:s 
;ed on the continuous 'filling and discharging of th12 
asuring chamber. Controlled clearances between th12 

i L  
I,iquid flowing through the meter chamber (A) causesa disc 

c and the chamber insure precise measurement of eacln lyB) to nutate or wobble. This motion, in turn, results in the 
ume cycle. As the disc nutates, the center spindle rotates (otation of a spindle (C) and drive magnet (D). Rotation is 
iagnet, whose movement is sensed through the meter Iransmitted through the wall of the meter to a second 
I by a follower magnet or by various sensors. Eacllt wagnet (E) or varied style of sensor pickup. 
olution of the magnet is equivalent to a fixed volume af 
d, which is converted to any engineering unit of measurct 
totalization, indication or process control. 

Meter with Transmitter 

I j 
I-*- 

MODEL 25.35 & 70 

Meter with Register 

6 1 p-.-\ 1 \,-<* 
v /' I 

V 

I ' 

+. A 
1 

*I 

- MODEL 120 & 170 

leter 
lodel 

vl 25 

4 2 5  

J1 35 
4 4 0  
i4  70 

1120 

Flow 
Range 
GPM 

112 - 25 
1 - 25 

112 - 30 
1 - 30 

314 - 35 
314 - 50 
1 - 70 
5 - 70 

2 - 1 2 0  

Meter 
Size 

Inches 

518 

314 

314 
1 
1 

1112 

Housing 
Material 

BZ or PL 
Crrmsion 

kist Internal 
BZ or PL 

Corrosion 
R- la-I 

BZ 
PL 

BZ or PL 
tmDsiDn 

R e s ~ ~ l n t e r r t a l  
BZ 

= Bronze; PL = Plastic 
del?C, 2nd Model 70 are available with optional corrosicn resistant internals; temperature limit with this option is increased 
the bronze housing model to 250" F. 

Table 1 - Configuration and SpecUication Pta for Model RCDL Disc Meters 

2 

1 2 - 1 7 0  BZ '170 2 

Approximate 
Weight 
Pounds 

5 

5 

6 
5 
12 

2 0 

DIMENSIONS (INCHES) 

3 0 

Laying ' 

Length 
Connections 

hlPT - Male 

NPT - Male 

NPT - Female 

Center Line 
to Base 

B 

1.7 

1.7 

1.7 
1.9 
2.3 

2.4 
2.9 

RIPT - Male 

NPT - Female 
15.25 

10.75 

12.62 

Register 
Height 

1 C 
3.3 

3.3 

3.6 
3.8 
4.2 

4.6 
5.1 

Transmitter 
Height 

D 

4.4 

4.4 
I 

5.0 
5.5 
5.6 

6.0 
6.5 



Upon receipt of meter, perform the following: 

NOTE: If damage to the shipping container is evident, 
request the carrier to be present when meter i s  un- 
packed. 

A. Carefully open the shipping container. Remove all the 
cushioning material surrounding the meter and carefully 
lift the meter from the container. 

Retain all of the packing material for possible use in 
reshipment or storage of the meter. 

B. Visually inspect the meter and the accessory device 
for any physical damage such as scratches, loose or 
broken parts, or any other damage that may have occurred 
during shipment of the product. 

NOTE: If damqge is found upon receipt of the equipment, 
request inspection by the carrier's agent within 48 hours 
of the delivery. Then fi le a claim with the carrier. Aclaim 
for the equipment damaged in  transit is the responsibil- 
i ty of the customer. 

Any special instructions required for the installation and/ 
or electrical connection of any meter-mounted or free- 
standing accessory devices such as registers, pulse trans- 
mitters, and remote batch controllers, will be provided as 
a supplement to this manual. 

A. Please read the following instructions to become fa- 
miliar with the requirements and the recommended proce- 
dures involved. 

CAUTION: The meter must be operated in  an application 
within the specified temperature range to  obtain opti- 
mum accuracy and prevent damage to any internal 
components. 

1. Verify the fluid operating temperature range is com- 
patible with the materials of construction of the 
meter received. 

CAUTION: The l i fe of the meter wi l l  be impaired i f  it is 
operated at flow rates i n  excess of those indicated i n  the 
product specifications. 

2. If any solid material is present in the liquid, instal- 
lation of a strainer is recommended upstream of the 
meter. 

3. Locate the meter installation with consideration for 
sufficient space for cleaning and maintenance of 
the meter. 

B. Reviewthe overall dimensions (including laying length 
requirements) of the meter as listed in Table 1 of this 
manual on page 2. If necessary, consideration may also 
need to be given for height dimensions including the meter 
mounted accessory. Then proceed as follows: 

1. Measure the overall length of the meter with the 
connection pieces attached to the inlet and outlet 

w spuds of the meter. 

2. Be sure to  provide this proper gap length in the 
facility piping. 

CAUTION: Excess gap length may cause excessive 
strain on connection assemblies. 

3. Remove the connections and install one connection 
piece in each end of the facility pipe gap provided in 
step f2.  Allow for the gaskets at the inlet and the 
outlet spuds of the meter. 

4. Instal4 the meter making sure that the flow arrow 
marking on the meter housing is in the correct 
relationship to the direction of the fluid flow in the 
system. 

5. Tighten the meter connections. 

Note instructions on packaging from connection assem- 
bly when tightening. 

6. To relieve any possible strain on the facility piping 
that might be caused by the weight of any of the 
large size meters, it is recommended that consider- 
ation be given to incorporating a meter support to- 
be placed under the housing of the meter. 

To ensure that the meter has been properly installed and 
operational: 

A. Slowly open the upstream valve to apply fluid pressure 
to the meter. Check the connections for any possible 
leakage. Retighten the connections as required. 

B. Perform a functional test of the meter utilizing the 
adjustment and calibration procedures that are included 
later in this manual. 



In general, the operation of a Model RCDL disc n~eter is 
either manually controlled or accessory controlled. Manual 
operation applies to the applications employing hand- 
operated valves or other manually activated, flow-regulat- 
ing devices that are not functionally controlled by a meter 
accessory. Accessory controlled operation applies to ap- 
plications when a meter accessory provides a sigma1 out- 
put to activate and/or deactivate a valve or other flow 
control device. 

CAUTION: Valves controlling the fluid flow through the 
meter should be opened and closed slowly to   re vent 
shock loads that may damage the meter measuring 
element. 

A. MANUAL OPERATION. The following proceduires are 
for use in simple metering applications where the How of 
fluid is cor~trolled by hand-operated valves localled up- 
stream and downstream of the meter. 

1. Slowly open the upstream valve to apply fluid to the 
meter. 

2. Slowly open the downstream valve to initi,ite the 
metering operation. 

3. Adjust downstream valve so the flow rate of the 
fluid does not exceed the maximum continuous 
flow rate specification of the meter. (Refer tcr Table 
1 of this manual.) 

NOTE: On meters with an accessory device proviiding a 
totalizing indicator, the flow rate of the fluid ran be 
checked by timing the number of gallons registered in 
one minute. 

4. To stop metering, slowly close downstream valve; 
then close upstream valve. 

B. ACCESSORY CONTROLLED OPERATION. Op~erating 
procedures for accessory controlled applications itre de- 
pendent on the specific function of that accesso~y em- 
ployed and its electrical interconnection with aflow ccontrol 
device or  devices. Refer to the bulletin or bulletins cover- 
ing the applicable accessories for specific operat~ng in- 
structions (included as a supplement to this manuql when 
required.) 

SHUTDOWN INSTRUCTIONS 

If the meter is to be shut down for an extended pelriod of 
time, it is recommended that the measuring chamber of 
the meter be thoroughly flushed out to prevent the settling 
out of undissolved solids or the accumulation of co~.rosive 
deposits. 

PREVENTIVE MAINTENANCE 

Preventive maintenance consists of periodic inspection and 
cleaning procedures. The procedures should be performed 
at regular intervals and any defects discovered should be 
corrected before further operation of the meter. 

PERIODIC INSPECTION 

A. Visually inspect meter and accessory for missing hard- 
ware, loose connections, broken register glass, damaged 
wiring, or other signs of wear or deterioration. Repair or 
replace components as required. 

B. Verify proper flow rate and pressure for meter. A loss in 
pressure, with the resulting flow rate decrease, may indicate 
the meter screen is clogged and requires cleaning. 

CLEANING 

Clean all dust, dirt, grease, moisture, or other foreign 
material from exterior of meter and applicable accessory. 

CALIBRATION CHECK AND ADJUSTMENT 

The following instructionsare provided to assist in perform- 
ing on-site calibration check and/or adjustment. 

ACCURACY TEST 

A. Place a test tank of known volume at output of meter. 

B. Fill test tank to calibrated level. Make test run at same 
flow rate to be used in actual operation. 

C. Record quantity indicated on applicable accessory. 

0. Repeat test three times and average recorded results. 

E. Perform the following calculations to determine percent 
of accuracy of meter-accessory combination. 

Qty. Indicated on Accessory 
x 100 = Meter Accuracy 

Actual Quantity in Test Tank 

Example 1. 

95 Gallons 
x 100 = 95% Accuracy 

100 Gallons 

The meter-mounted accessory is slow and reading low so it 
must be speeded up by a calibration adjustment. 

Example 2. 

104 Gallons 
x 100 = 104% Accuracy 

100 Gallons 

In this example, the meter accessory is fast and running 
high so it must be slowed down by calibration adjustment. 



CHANGE GEAR CALIBRATION 

If the accuracy test of a meter-accessory combination indi- 
cates that adjustment is required and chanae aears are the 
medium; proceed as follows: w 
A. Remove applicable Driver (Accessory) change gear and 
Driven (Meter) change gear. 

NOTE: The number of teeth and outside diameter is 
stamped on each gear. 

Figure 3 - Change Gear Locations on 
Model RCDL Meters 

B. Calculate ratio of existing change gears as follows: 

No. of Teeth on Accessory Change Gear 
Ratio = 

No. of Teeth on Meter Change Gear 

C. Calculate new change gear ratio required by multiplying 
the ratio of existing change gears by the percent-of-meter 
accuracy determined in the accuracy test. 

Example 
42 Teeth 

Existing Change Gear Ratio = = .976 
43 Teeth 

Meter Accuracy = 95% 
95 

Corrected Change Gear Ratio = .976 x - = -927 
100 

D. If change gear charts are available, select a new change 
gear combination that matches corrected change gear ratio. 
If new gears are not available, submit order for corrective 
change gears to nearest Badger Meter Representative or 
contact the Industrial Division of Badger Meter, Inc. 

NOTE: When ordering, specify serial number of meter, 
meter model and size, accessory device employed, num- 
ber of teeth and diameter of existing change gears, and 
corrected change gear ratio required. 

E. Observe the position of old change gears on spindles 
before removing. Install new change gears on meter and 
accessory spindles and assemble accessory to meter. Care 
should be taken to obtain full mesh when assembling acces- 
sory to meter gear train adapter. Note position information 
from old gears. 

ELECTRONIC CALIBRATION 

SERVICING 

The following instructions are for removal, inspection and 
installation of meter parts/assemblies. Refer to applicable 
illustrated parts list for part numbers of components and 
ordering information. Accessory service and repair proce- 
dures are provided in literature specific to that device. 

METER ASSEMBLY 
These procedures are for disassembly of the meter: 

A. Shut off fluid flow to meter. Place container under meter 
and relieve fluid pressure in the meter by uniformly loosen- 
ing bolts (bronze meter) or retaining ring (plastic meter). 
Fluid will run out into container. 

B. Remove bolts or retaining ring while holding housing 
bottom in place. Remove housing bottom. Chamber assem- 
bly may drop from housing as bottom is removed. 

C. If chamber assembly is out, set aside. If not, first 
remove chamber strap and then chamber assembly. 

D. Remove meter screen. lnspect screen for dirt and cor- 
rosion. Clean or replace as necessary. 

E. lnspect the chamber assembly: 

1. Check the disc in the chamber assembly for warpage, 
cracks or wear. A severely worn disc can cause over 
delivery of the fluid being metered. 

2. Check the thrust roller and thrust roller insert for 
excessive wear. 

After inspection, clean or replace the chamber assembly 
as necessary. If chamber is worn or corroded, it is always 
recommended that the entire chamber and disc assembly be 
replaced. 

F. Re-install housing chamber assembly, screen, chamber 
strap and bottom as follows: 

1. Assemble screen in proper location. 

2. Locate chamber assembly in proper orientation. Add 
chamber strap. 

3. Position housing bottom with the correct seal. (Re- 
placement of seal is always recommended.) 

4. Assemble bolts or retaining ring and tighten. 

ALTERNATIVE DISASSEMBLY METHOD FOR SERVICE 
Loosen connection pieces slightly. Turn meter upside down, 
putting gravity on your side. This will help eliminate the 
possibility of the chamber assembly and/or screen compo- 
nent dropping during disassembly and causing dama.ge. 

RECALIBRATION 
After repair or replacement of a meter component orassem- 
bly, perform the calibration check and adjustment proce- 
dure to ensure that the meter is properly calibrated and will 
operate in accordance with published specifications. 

If electronic scaling is the accessory medium for calibration, 
see accessory technical brief for instructions. 5 



Models 25 and 40 
Industrial Disc Meters - Thermoplastic 

ltem No. 

1 

2 

3 

4 
7 
8 
9 
10 
11 
11 
12 
13 
13 

Part Description 

Shroud Assembly, Plastic 
(Cover, top and roll pin, no btm.) 
Register Assembly, U.S. Gallons 
Register Assembly, LiterslM3 
Shroud Assembly, Plastic 
(Cover, top, btm., roll pin) 
Pulse Transmitter Register RTR 
Coupling (Series 76 Register) 
Change Gear, Driver 
Change Gear, Driven 
Retaining Ring 
Gear Train (2347 ) 
Gear Train (303) 
Housing, Mach. 
Gear Train Assy. (234:l) 
Gear Train Assy. (30: l )  

1 Item No. Part Description 1 
Housing Bottom '0" Ring Seal 
Housing Bottom 
Retaining Ring 
Connection Assembly, 112" Plastic 
Connection Assembly, 314" Plastic 
Connection Assembly, 1 " Plastic 
Connection Assembly, 112' Bronze 
Connection Assembly, 314' Bronze 
Connection Assembly, 1 " Bronze 
Housing 518" x 1/2', 7 112" LL 
Housing 518" x 314, 7 112" LL 
Housing 1" x 1 ", 10 314" LL 
Chamber and Disc Assembly, Plastic 
Chamber and Disc Assembly, LCP 
Chamber Retainer Strap 
Screen 



Models 25,35,40,70,120 and 170 
518" - 2" Industrial Disc Meters - Bronze 

ltem No. Part Description 

Shroud Assembly, Plastic . 
(Cover, top & roll pin) (No btm.) 
Register Assembly, Gallons 
Register Assembly, LitersIM3 
Shroud Assembly, Plastic 
(Cover, top, btm. & roll pin) 
Pulse Transmitter Register RTR 
Coupling (Series 76 Reg.) 
Change Gear, Driver 
Change Gear Driven 
Retaining Ring 
Gear Train (234:l) 
Gear Train (30:l) 
Housing, Mach. 
Gear Train Assy. (234:l) 
Gear Train Assy. (30:l) 
Chamber & Disc Assy., Std. 
Chamber & Disc Assy., LCP 

ltem No. Part Description 

Chamber Retainer Strap 
Spring Clip (High Temp. Only) 
(Model 25 and 70 Only) 
Screen 
Housing Gasket , Buna N 
Housing Gasket, Viton 
Housing Bottom 
Washers (6 needed) 
Housing Bolt 
Conn. Assembly (2) 112" 
Conn. Assembly (2) 314" 
Conn. Assembly (2) 1" 
Conn. Assembly (2) 1 112" 
Conn. Assembly (2) 2" 
Conn. Washer (1) 112" 
Conn. Washer (1 ) 314" 
Conn. Washer (1) 
Housing Top 
Bottom Seal "0' Ring 



TURBO 

Model E R 6  (RemoteTotalizer Only) 
Models ER-8 and ER-9 Meter Mount and Remote 
Digital Resettable Totalizer and 
Digital Rate of Flow Indicator 

I 

DISC 

Repair Parts 

Bulletin No. IRP-070-03 
BadgerMeterJnc. Industrial Division Pari No. 53401-070 

March 1997 
4545 W. Brown Deer Road, P. 0. Box 23099 Milwaukee, WI 53223-0099 
Telephone: (41 4) 355-0400 All rights reserved. 

Fax: (414) 355-7499 All data subject to change without notice. 

NO. 
1 

1 

1 

1 

2 

3 

r$ 
7 

8 

8 

9 

9 

PART DESCRlPllON . PART NUMBER 

ER-6 Register (with gasket, remote) 6301 9-001 

ER-7 Register (with gasket) 62025-001 

ER-8 Register (with gasket) 62822-001 

ER-9 Register (with gasket) 62822-002 

Battery (ER-6, ER-8 8 ER-9), 3V Lithium 62576-001 

Cover Screw 55046-1 71 

Cover (Single) 621 18-001 

PART DESCRIPTION PART NUMBER 

Drop Pipe 1471 1-131 

Reed Switch Assy-112' OP 6271 9-001 

Reed Switch Assy-la&2' OP 62704-001 

Adapter Assy Complete 
with pickup, 2'&3' Turbo 62897-001 

Adapter Assy Complete 
with pickup. 4' Turbo 62897-002 

621 18-006 9 Adapter Assy Complete with pickup, 

4 

5 

5 

6 

Housing Gasket 59833-001 6' Turbo 62897-003 

Housing (Meter Mount) 62233-002 

Housing (Remote); including remote 
screws and bracket 6291 8-001 

Conduit Nut 62027-001 

11 

12 

Reed Switch Pickup Assy 

(Disc) with pad 62897-004 
4-20 mA PC Board 58882-002 
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Bulletin No. IRP-104-05 
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Models 25,35,70,120 and 170 

518" - 2" lndustrial Disc Meters - Bronze 
Repair Parts 



ORDER INFORMATION: This repair parts bullptin s h o w s p  exploded view of the product with specific reference to those items 
available for replacement. The item number an(j part numger may change at any time; therefore, it is important when placing an 
order that a complete description of the part, meter si~e,~model and serial number be provided. 

-- 
' I Model 25 1 Model 35 1 Model 70 I Model 120 / Model 170 ' 

112" ' TOP , TOP j 
I & 1 3f4" 1 1' Load Load ' 
, 8 

I '  I Item ! Description 314' I 1 1 1 i 2' j 
! 

i 1 Shroud Assembly, Plastic ................... ; 62416-001 i 62416-001 i 62416-001 i 62416-001 i 62416-001 ( 
1 .  

: (Cover. top & roll pin) (No~btrn.) 
I '  
I 2 1 Register Assembly. (up 10,120= F) i I 

I i I ! 
! 

i U.S. Gallons . . .  1 33626-002 j 33626-060 1 33626-068 j 33626-01 I / 33626457 1 
I I I I I 

........................... 1 I Cubic Meters / 33626-007 133626-062 i 33626-070 i 33626-014 1 33626-059 / 
I i 1 Register Assembly. (up ts250° F) 1 

1 I j 
I i u.S. Gallons ............................ 158932-002 j -----; 58932-007 1 -------- i -------- ; I ! 
I :  
I '  ..................................... 1 : ~ i ters j 58932-005 1 -------- / 58932-009 j ---------- i ------- j 

I 

I 1 3c ! TORT Seal Screw Driver .i Bit (Long) ... 62658403 ; 62658403 62658403 62658403 1 62658403 1 

3 j Shroud Assembly. Plastic: .................... j 62696401 j 62696-001 ! 62696-001 ' 62696-001 ' 62696001 j 

........ 1 4 / Pulse Transmitter 1 Regiaer. R l R  .I Please advise meter size. model and unit of measure. i 

I I (Cover, top. btm. & roll pit) I 

~i ...................... i 3a ! Screw. Tamper-Resistant: 62335-001 

3b j T O W  Seal Screw Driver 4 Bit 62658-001 

I 
1 7 I coupling (se"es 76 Reg.; .................. i 56646-001 I 56646-001 1 ~m640156~6401 1 5 m m 1  

I 
I 

62335-001 

62658-001 

I ( 8 1 Change Gear. Driver ......................... .; -------- / ------- i --- l-__-__!-_-_Ii 

Gear Train Assy. (234:l) .................... 56066-004 j 56066-004 

................... 13 1 Gear Train Assy. (30:l) .' 56066-005 1 56066-005 
i 

1 14 1 Chamber 8 Disc Assy.. 86 ................... ! 33334409 133334429 

/ j Chamber & Disc Assy.. LCP 
I (Coated Magnet) .................................... 
I ,  

..................... 1 15 ! Chamber Retainer Strap 158540-001 j 58540-001 i 561W-001 1 --- 
I I 

; 56168-001 j 
16 Spring Clip (Hih Temp OnIy)(2 R w i ]  162695001 1 --- 1 S2695-002 1 -- 1 -- 
17 j screen 34333401 j 59805-001 ! s i 8 2 - ~ 1  59207-001 , 59720-001 j I .............................................. 

i 1 18 i Housing Gasket . EPR .................... 1 11071-033 159782401 587-1 I 59239-001 / 59722-001 1 
Housing Gasket. Viton ......................... ---- ! 

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

20 i Housing Ball ........................................ I 
..................... i 21 1 Conn. Assembly (2) 112' ! 7557-002 ; ----- i --- 1 ------- 1 ---- i 

! ! l t o n n  w n ~ y  (2) 3 4 .  ................. .- 7559-002 j 755-2 j ------ / ----a ; ---- i 

/ I tonn. Assembly (2) 1. ........................ ------- ----- 7561402 : - - -  j --- ' 
I 

.................. ' 7563-000 : i Conn. Assembly (2) : 1 q  ---------- : 1 ------ ) 1 : ! ! 
s -----------I 1 ----; 7564-000 i 7564-000 ....................... : : Conn. Assembly (2) 2' 

1 :  
9 ,  

.11012-001 i -: -- ---- i - - - -  : - - - - .  ... ................ 1 22 j Conn. Washer (I ) 112' : ..: 
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MU LTI-STAGE 
DIFFUSED AIR STRIPPER 

- RESISTANT TO IRON FOULING - 

COMPONENTS 

Aeration compartments - PVC Construction with UV 
protection. 

Blowers - centrifugal type, direct drive, anti-spark. 

Motors and starters - TEFC or Explosion Proof. 

Two skids - one for blower, one for aeration 
compartment. 

FEATURES 

Easy to clean - 
No trays or packing to plug. Quick 
removable cleanout cover allows easy 
access to aeration compartment. 

High efficiency - removals up to 99.99%. 

Multiple stages to handle varying treatment 
requirements. 

Standard design up to 50 gpm. 

Very low profile. 

COVER I 

MODEL/ 
STAGES CFM* - HP FOOTPRINT 

MSD-6 300 / 600 3 17.5 4x6'-11' 

MSD-8 400/800 5 / 7.5 4' x 8-6" 

MSD-12 600 / 1200 7.5 / 10 4'x 12'4 

FOUR STAGE STRIPPER 
* Each aeration compartment is designed for either 50 CFM 

w (normal operation) or 100 CFM (high air flow operation). 

51 Riverside Avenue, Westport, CT 06880 1-800-242-1150 (203) 2265642 

C O R P O R A T I O N  O Copyright 1991 Carbtrol Corporation - 7/29/94 AT-750/#1 



OPTlONAL 
HIGH LEV. SW. 

2 8 6 STAGE L O C A T I O W  

6'0 OUTLFT PIPE 
WITH FERNCO CPLG 

4 STAGE LOCATlO 

3" 0 INLETPIPE WITH 
FERNCO CPLG 

JL Ir.1 

CARBTROL@ 51 RIVERSIDE AVENUE 
WESTPORT CONN. 06880 

C O R P O R A T I O N  (203) 226-5642 

SCALE - 

THIS DRAWING CONTAINS DATE 6-21-93 wah 

BY WH 
- 

REV 3-1 3-98 

PROPRIETARY INK2RMATION 
WHICH IS FOR THE SOLE 
USE OF THE CUSTOMER AND 

2,4 & 6 STAGE, MULTI-STAGE DIFFUSER 
REMAINS THE PROPERTY 

STANDARD AND HIGH AIR FLOW MODELS 
OF CARBTROL CORP. COMPOSITE DIMENSIONS I S I wG 189411 1 



CARBTROL" 51 Riverside Avenue 
Westport, Connecticut 06880 

1-800-242-1 150 (203) 2265642 
C O R P O R A T I O N  

L 
FAX (203) 2265322 

1NSTALLATION.AND OPERATING INSTRUCTIONS 
CARBTROL@ WATER TREATMENT SYSTEM 

INSTALLATION 

The Water Treatment System consists of a 2-stage, Multistage Diffuser System 
(MSD-2-50), an Iron Removal Filter (IRF) and 4 Ion-Exchange Units (CCR-6LP). 

Reference MSD Composite Dimensions Dwg. S-1894111 and IRF Amagement Dwg. 
S-247 1/0. 

The Multistage Diffuser System is provided with covers and stack connections to minimize 
local buildup of volatile concentrations around the area of the unit. When the MSD is 
installed indoors the stack should vent to the outside. 

If the MSD and IRF t& are to be operated in cold climates, they should be located 
indoors. 

Remove the packing material and inspect the pallets, equipment and piping. 

Refer to the attached Installation and Operating Instructions CC-605-IRF-LS- 12/95 for the 
Iron Removal Filter. 

Refer to the attached Installation and Operating Instructions CC-605-IXL-2/98 for the low- 
pressure CCR-6LP Ion Exchange Units. 

FIELD PIPING CONNECTIONS 

Connect the blower discharge pipe to the air inlet of the primary diffuser tank using the 
flexible coupling provided. 

Note: If MSD blower suction piping is required, maintain the blower suction line size 
and do not install pipe elbows directly on the blower suction. 

Connect the MSD water discharge to the inlet of the IRF using the 4"0 piping assemblies 
provided. 

Connect owner's piping to the MSD bottom drain valves (3/4") and IRF bottom drain 
valves (1-114") for disposal as required. 

Pipe the owner's raw water supply to the 2"0 MSD inlet. 

Insert a 6"0 vent stack as required into each 6" X 8" lid vent connection. If the stack is 
more than 5'-0" long, provide guy wires to prevent stack swaying. 

Note: The MSD lids are designed for a maximum of 2" W.C. of steady backpressure. 
Intermittent or pulsating backpressure may cause premature failure of the lids. 
Backpressure in excess of 2" W.C. may cause the units to leak at the lid gaskets. 

CC-605-22 184-5198 Page 1 of 3 



CARBTROL" 
C O R P O R A T I O N  

FIELD EUECIXICAL CONNECTIONS 

Reference the attached wiring diagram no. S-330210 for suggested wiring of the blower 
motor to the owner's starter (208V/30/60 Hz.). 

Wire the air flow switch normally open contact in series with the high level switch normally 
closed contact. Wire these leads in series with the owner's raw water feed pump starter 
coil circuit. 

If for any reason the air flow through the unit should stop, the air flow switch will open 
and the raw water feed pump starter will be de-eneraoized in order to prevent the discharge 
of inadequately treated water. 

If for any reason the high level switch is activated, the raw water feed pump will be de- 
eneraoized in order to prevent flooding at the site. 

The MSD blower should not be automatically started and stopped on dam condtions, but 
should run continuously. 

Field installation should be in accordance with all local orbances and the National 
Electrical Code. 

OPERATION 

Before turning on power to the system, ensure that the MSD blower motor starter is off. 
Close the drain valves on the MSD and IRF tanks. 

Adjust the water flow to the MSD not to exceed the rated system flow rate. 

M o w  the MSD diffuser tanks to fill with water. 

CAUTION: DO NOT start the MSD blower until the diffuser tanks are filled. 

When the diffuser tanks are fdled, start the MSD blower. Turn off the bypass switch to the 
MSD blower low air flow switch. 

The slide gate valve at the blower suction has been factory preset and mibed to deliver 
proper air flow for operation of the system. The blower discharge pressure gauge should 
read 20" W.C. during operation. 

The system air flow was factory set on clean equipment. Higher blower discharge pressure 
at the same valve setting may indicate sediment buildup, resulting in reduced air flow. 
Tnspect the unit and clean as necessary. 

The air diffuser pipes are threaded for easy removal for cleaning. Drain the tanks through 
the bottom drain back to the head of the system, or dispose of the water in an 
environmentally safe manner. Remove the diffuser pipes and clear the holes of any 
blockage. Hose down the tanks to remove any sediment buildup. 

If the blower discharge pressure is less than 20" W.C. with the inlet valve at the original, 
scribed setting, consult Carbtrol. 

CC-605-22 184-5198 Page 2 of 3 



CARBTROL" 
C O R P O R A T I O N  

When the water in the IRF overflows the last filter screen, or the water in the last filter 
chamber is visibly duty, the filter media should be changed using the following procedure: 

Shut down the well pump(s). 
Use the drain valve to drain the water from the Iron Removal Filter back to the 
head end of the system, or dispose of it in an environmentally safe manner. 
Remove the filter screens. 
Hose down the interior of the filter. After removing the water, close the drain 
valve. 
Remove the clevis pins fiom the filter screens. Open each screen and remove 
the filter media. Dispose of the filter media in an environmentally safe manner. 
Replace two layers of filter media, cut to 17" X 3 I", into each filter screen 
frame. Replace the removable screen and clevis pins. 
Replace the screens in the runners. 
Start up the system using the above procedure. 

The MSD and IRF should be inspected at least once per shift while in operation. 

To stop operation of the system, first stop the well pumps and then stop the MSD blower. 

If this shutdown is to be for an extended period, the MSD & IRF tanks should be 
completely drained using the bottom drain valves. 

Page 3 of 3 



for 
HDBl - Backward Inclined Blowers 

RBE - Radial Blade Exhausters 
HP - High Pressure Blowers 

CONTENTS 
General Safety Notes Page 2 
Receiving Page 2 
Handling Page 2 
Generol' Installation Instructions Page 2 
General Maintenance Page 3 
V-bett Drives Page 3 
Bearing Maintenance Page 5 
Warranty Page 5 
Ordering Replacement Parts Page 5 
Fan Trouble Shooting Page 6 
Assembly Drawings Page 7-12 

A DANGER 
ALL FANS AND BLOWERS SHOWN HAVE ROTATING PARTS AND PINCH POINTS. SEVERE 
PERSONAL INJURY CAN RESULT IF OPERATED WITHOUTGUARDS. STAY AWAY FROM 
ROTATING EQUIPMENT UNLESS IT IS DISCONNECTED FROM ITS POWER SOURCE AND 
ALL ROTATING PARTS HAVE STOPPED MOVING. 

READ ALL OPERATING INSTRUCTIONS CONTAINED HEREIN 
BEFORE INSTALLING EQUIPMENT. 

A DANGER 
NO GUARANTEE OF ANY LEVEL OF SPARK RESISTANCE IS IMPLIED BY SPARK RESISTANT 
CONSTRUCTION. IT HAS BEEN DEMONSTRATED THAT ALUMINUM IMPELLERS RUBBING 
ON RUSTY STEEL MAY CAUSE HIGH INTENSrrY SPARKS. AIR STREAM MATERIAL AND 
DEBRIS OR OTHER SYSTEM FACTORS MAY ALSO CAUSE SPARKS. 

PART # 01001 
CATALOG # PMK-1293 
SUPERSEDES: PMK-992 



Inspect all shipments carefully for damage. THE RE- 
CEIVER MUST NOTE ANY DAMAGE ON M E  

1. Rotating parts including shaft a d  V-belt CARRIER'S BILL OR LADING AND FILE A CLAIM + 
must be properly guarded to prevent pbrsonal irujury. IMMEDIATELY WITH THE FREIGHT COMPANY IN - - - -  r - 

THE CASE OF ANY DAMAGE. Keep a record of all 
2- be acoo~lisw a quai- equipment received, inchding inspeclion details and 
fied in amdance 'll a p p l w e  date of receipt -use of me possibility of padial 
codes. shipments. 
3. Care should be taken: 

Not to run fan above its safe speed (See 
Performance Tables in Sales c dalog or cgll 
CFV sales office). 

Not to operate in excessive tempbratures (See 
limitations in Sales Catalog or dl CFV sales 
offlce). 

Not to operate in dangerous enwmnment$,. 
Read all instructions carefully. 

Receiving inspection 

Handle your equipment with care. Some fans are 
provided with lifting lugs or holes for easy handling. 
Others must be handled using nylon straps or well- 
padded chains and cables which protect the fan's 
coating and housing. Spreader bars should be used 
when lifting large parts. 

Centrifugal fans are best lifted using one strap under 
the fan's scroll and another strap around the bearing 
base. DO NOT LIFT CENTRIFUGAL FANS BY THE 
FAN SHAFT, WHEEL, FLANGES OR INLET SUP- 
PORT. 

When unit is received, insped immedaely for dam 
aged or missing parts. Even though all units are 
carefully inspected and prepared for-shipment qt the 
factory, rough handling enmute may cayseconqaled 
damage or cause nuts, set screws, bolts or locykmng 
collars to work loose. Be certain all fastenew are 
tightened securely. Rotate wheel by lhand to keriiy 
that it rotates freely and that there are w obstructpns. 

Table #2 

Tabk #l 

TORQUE VALUES FOR TAPERED ~ U S H I N C ~ ~  

Foundations 

Fan foundation must be flat, level and rigid. Where 
foundation is not completely flat, shims must be 
placed under fan support at each anchor boft as 
required. Bolting fan to an uneven foundation distorts d' 
alignment and causes vibration. l 

Bushina Size 
H 

B 8 P  

Q 8 R  

Structural steel foundations should be heavily cross- 
braced for load support. 

a,- 

(7 

MINIMUM 
RECOMMENDED TORWE (INCH--1 

NOTE: If wheel set screws are loosened andlo wheel is removed from shaft, set screws must be replaced. 
Set screws cannot be used more than once. Use knurled, cup point set screws with a locking patch. 

Steel Parts 

95 
1 92 

348 

SET SCFlEW TORQUE VALUES 

'~lum. Pwj - 
60 
80 .? 

155 

SET SCREW SIZE MINIMUM REQUIRED TORQUE (INCH-LBS) 

Diameter 8 No. 
of Threadsllnch 

1/4-20 
511 6-1 8 

3/8-16 
711 6-1 4 

112-1 3 
518-1 1 

Steel Set Screw 
Into Steel Threads 

92 
165 

228 
348 

504 
1104 

Hex Size Acro$s 
Flats (Allen Wench) 

118" 
5/32" 

311 6" 
7/32" 

1 14" 
511 6" 

Steel Set Screw lnto Alum. 
Threads or Stainless Steel Set 
Into Stainless Steel Threads 

65 
100 

155 
230 

33 0 
700 



Motor Maintenance 

Before Connecting Power 
1. Inspect all fasteners and retighten if necessary: 

a. Foundation bolts. 
b.Set screws in fan and wheel and V-belt drive 

(See Tables #I 8 #2 on preceding page). 
c. Housing, bearing and motor mounting. 

2. Inspection doors should be tight and sealed. 

3. Bearings should be checked for alignment and 
lubrication (See Fan Bearing Maintenance, page 5). 

4. Turn rotating assembly by hand to insure that it 
does not strike housing. tf the wheel strikes the 
housing, the wheel may have moved on the shaft or 
the bearings may have shifted in transit. Correction 

be made prior to start up. 

5. Check motor to insure proper speed and electrical 
characteristics. 

6. Check V-bett drive for alignment and correct belt 
tension. 

7. After wiring, energize motor for 1 second to check 
for proper rotation. 

CAUTlON 

Before any maintenance or service is per- 
formed, assure that unit is disconnected from 
power source to prevent accidental starting. 

The key to good fan maintenance is a regular and 
systematic inspection of all fan parts. Severity of the 
application should determine frequency of inspection. 
The components requiring senrice are generally the 
moving parts which include bearings, fanwheel, belts, 
sheaves and motor. 

Cast Aluminum & Metal Parts 

Cast aluminum and steel parts usually do not require 
maintenance during the life of the unit except painted 
metal surfaces that may require periodic repainting. In 
asevere, dirty operation, the wheel should be cleaned 
with a wire brush to prevent an accumulation of 
foreign matterthat could result in fan unbalance. After 
cleaning wheel, inspect for possible cracks or exces- 
sive wear, which can cause unbalance. DO NOT 
operate a wheel that is cracked, chipped, has broken 
blades or excessive wear. NOTE: If wheel set screws 
are loosened andlor wheel is removed f rom shaft, set 
screws be replaced. Set screws cannot be used 
more than once. Belts on V-bett drive units require 
periodic inspection and replacement when worn. For 
muttiple bett drives, beb should be replaced with 
matched sets. 

1. Disconnect power to motor. 

2. Removing dust and dirt: Blow out open type motor 
windings with low pressure air to remove dust or dirt. 
Air pressure above 50 P.S.I. should not be used as 
high pressure may damage insulation and blow dirt 
under loosened tape. Dust accumulation can cause 
excessive insulation temperatures. 

3. Lubrication: The motor bearings and the fan bear- 
ingson the belt drivefansshould begreased at regular 
intervals. Motor manufacturers' greasing instructions 
and recommendations should be followed closely. 
Avoid the use of a pressure greasing system which 
tends to fill the bearing chamber completely. Do not 
overgrease. Use only 1 or 2 shots with a hand gun in 
most cases. Maximum hand gun rating 40 P.S.I. 
Rotate bearings during lubrication where good safety 
practice permits. NOTE: On motors with non- 
regreasable sealed bearings, no lubrication is re- 
quired for the life of the bearings. 

To prevent rusting of bearing parts, the rotor must be 
rotated at regular intervals (30 days) to assure these 
parts are will covered with oil or grease. 

Care shwM be taken not to over tighten V-belt 
drive. Excessive belt tension overloads fan and 
motor bearings. It is much less expensive to 
replace betts worn from slippage than to replace 
bearings damaged from excessive loading. 

Fans shipped completely assembled have had V-belt 
drive aligned at the factory. Alignment should be re- 
checked before operation as a precaution due to 
handling during shipment. 

A WORD OF CAUTION 

ABOUT MOTORS 

Using your hand to test the running temperature of 
a motor can be a very painful experience: 

Normal body temperature 98.6" F 

Threshold of pain 
caused by heat 120.0" F 

Average temperature 
of hottap water 140.0" F 

Average temperature 
of hot coffee 180.0" F 

Normal operating temperature 
of a fully loaded electric motor, 
open type, 70" F ambient 
temperature 174.0" F 



1. Be sure sheaves are locked in posilion. 5. If belts squeal at start up, they may be too loose. 

2. Key should be seated firmly in keyway. 6. When belts have had time to seat in the sheave 

3. Place straight edge or taut cord #mss facps of 
driving and driven sheaves to check &ignment. The 
motor and fan shafts must be parallel with V-bett;~ and 
at right angles to the shafts. 

4. Start the fan. Check for proper rotapbn. Run p n  at 
full speed. A slight bow should appear Qn slack qde of 
belt. D'innect power and adjust b l t  tensicvn by 
adjusting motor on its sliding base. All belts rmstpave 
some slack on one side. 

grooves, then readjust belt tension. -1 

V-belt drive assembly can be mounted as follows: 
1. Clean motor and fan shafts. Be sure they are free 
frorn corrosive material. Clean bore of sheaves and 
coat with heavy oil for ease of shaft entry. Remove oil, 
grease, rust or burrs from sheaves. 

2. Place fan sheave on fan shaft and motor sheave on 
its shaft. Do not pound sheaves on as this may 
damage bearings. Tighten sheaves per Table # 1 on 
page 2. 

Table #3 (See Fan Bearing Maintenawe, page 5.) 
I .i I I Conditions Around Bearing Opemtipg Temperature of Fan -Greasing Intervals I 

I Moderate to 
Extremely Dirty 

I Cold Storage Room 

6 -1 2 months 
2-3 months 
1-2 months 

1-2 months 
2-4 weeks 

every defrosting period or 
no more than 4 months 

The following greases, or one that is equrvalent to the gener;l description, are recommended for the 
folbwing temperatures or exce-e rnoistpe applications. 

For fan applications over 200°F:: greasing, intervals should be from several days to 2 weeks, depending 
on the temperature. 

"For vertical installations, greashg intewqls should be twice as frequent as table values. 

Operating Conditions Use Grease Equivaient to these Grades 
EssoBeacon #325 (-65°F) 

Temperatures -65°F to 0°F Mobil Grease #28 (-65°F) 
Shell Oil Aeroshell No. 7 (-1 OO°F) 

Y 

General Description: Versatile wltipuipqe microgel thickened synthetic hydrocarbon grease with 
corrosion i l n h i b i i t o x t  additiies, water resistance tendencies and EP 
characteriqtics. 

Temperature O°F to 200" F inclugive Mobil Oil - Mobilux EP #2 
(Also use for heavy condensatior Shell Oil - Shell Alvania EP #2 

or direct splash of water) Chevron - Chevron SRI #2 

General Description: Multipurpose NLGWZ grease frorn lithium soap with EP characteristics, rust 
inhibitors, anti6xidant additiies and good water resistance tendencies. 

I Temperatures over 200°F Dow Coming-DC44 (400°F) 
(Not compatible with non-silicon based greases) I 

General Description: Versatile nluttipurpoi;e microgel thickened synthetic hydrocarbon grease with 
corrosion ivhibitors, pnti-oxidant additives, water resistance tendencies and EP 
characterisiics. 

e 



3. Move motor onslie base so betts can be placed in 
grooves of both sheaves without forcing. Do not roll 

w belts or use a tool to force belts over the grooves. 

4. Align fan and motor shafts so they are parallel. The 
belts should be at right angles to the shafts. A straight 
edge or taut cord placed across the face of the 
sheaves will aid in alignment. 

5. Tghten belts by adjusting motor base. Correct 
tension gives the best drive efficiency. Excessive 
tension causes undue bearing pressure. 

6. Start the fan and run it at full speed. Adjust belt 
tension until only a slight bow appears on the slack 
side of the belts. If slippage occurs, a squeal will be 
heard at start-up. Eliminate this squeal by discon- 
necting power and tightening up the betts. 
7. Give belts a few days running time to become 
seated in sheave grooves, then readjust belt tension. 

If the shafts become scratched or marked, carefully 
removesharpedgesand hghspotssuchas burrswith 
fine ernery cloth or honing stone. Avoid getting emery 
dust in the bearings. 

Do not apply any be8 dressing unless it is recorn 
mended by the drive manufacturer. V-betts are de- 
signed for frictional contact between the grooves and 
sides of the belts. Dressing will reduce this friction. 

v Belt tensionon an adjustable pitch drive is obtained by 
moving the motor, not by changing the pitch diameter 
of the adjustable sheave. 

Sealed Bearings 
Sealed for life bearings are pre-lubricated with the 
correct amount of manufacturer approved ball bear- 
ing grease, and are designed for application where re- 
lubrication is not required. 

Relubricatable Bearings 
The motor bearings and fan bearings on be8 drive fans 
should be greased at regular intervals. Motor manu- 
facturers greasing instructions and recommendations 
should be followed closely. Avoid the use of a pres- 
sure greasing system which tends to fill the bearing 
chamber completely. Do not over grease. 

NOTE: On motors with non-regreasable, sealed bear- 
ings, no lubrication is required for the life of the 
bearing. 

Tablea (page 4) lists the time intervals between fan 
greasing to insure proper lubrication in adverse con- 
ditions of heat and dust. Use only 1 or 2 shots with a 

'C hand gun in most cases. Maximum handgun rating 40 
P.S.I. 

Cincinnati Fan & Ventilator Company warrants prod- 
ucts of its own manufacture against defectsof material 
and workmanship under normal use and service for a 
period of eighteen (18) months from date of shipment 
or twelve (1 2) months from date of installation, whiih- 
ever occurs first. 

This warranty does not cover ordinary wear and tear, 
abuse, misuse, overloading, negligence, alteration or 
systems and/or materials not of Seller's manufacture. 
Expenses incurred by Buyer@) in repairing or re- 
placing any defective product will not be allowed 
except where authorized in writing and signed by an 
officer of the Seller. 

The obligation of Seller under this warranty shall be 
limited to repairing or replacing F.O.B. Seller's plant, 
or allowing credit at Seller's option. This warranty is 
expressly in lieu of all other warranties expressed or 
implied including the warranties of merchantability 
and fitness for use and of all other obligations and 
liabilities of the Seller. The Buyer acknowledges that 
no other representations were made to him or relied 
upon him with respect to the quality or function of the 
produds herein sold. 

On equipment furnished by the Seller, but manufac- 
tured by others, such as motors, Seller extends the 
same warranty as Seller receives from the manufac- 
turer thereof. Repairs for motors should be obtained 
from nearest authomed motor sewice station for the 
makeof motorfumished. All motorsusedareproducts 
of wellknown manufacturers with nationwide service 
facilities. Check the yellow pages of your telephone 
directory for the location of the nearest service shop. 

Cincinnati Fan & Ventilator Company assumes no 
responsbilifor material returned to our plant without 
our prior written permission. 

Replacement or spare parts may be ordered through 
your local Cincinnati Fan representative. (Refer to 
drawings that begin on page 7.) 
The following information should accompany parts 
orders: 
1 . Motor horsepower, frame size, motor speed, 

voltage, phase, cycle and enclosure. Motor man- 
ufacturer's model number from motor nameplate. 

2. Fan Speed (if V-belt driven). 
3. Fan serial and model numbers from the fan 

nameplate and a complete description of the part. 

An adequate stock of repair parts is maintained where 
possible. If your fan is vital to production or to plant 
operation, it is advisable to have all spare parts on 
hand to minimize the possibility of downtime. 



In the event that trouble is experienced in the fieC3, 
the following are the most common fan difficutes. 
These points should be checked in ordlar to prevnt 
needless delay and expense. 

1. CAPAClTY OR PRESSURE BELOW RATING 
a. Incorrect direction of wheel rotatiol~. 
b. Speed too slow. 
c. Dampers not properly adjusted. 
d. Poor fan inlet or outlet conditions @Ibows, 

restri'dions). 
e. Air leaks in system. 
f . Damaged wheel. 
g. Total resistance of system higher lhan 

antic'rpated. 
h. Wheel mounted backwards on shaft. 
i. Fan not properly selected for a hi* 

temperature andlor high altitude application 

2. VIBRATION AND NOISE 
a. Misalignment of bearings, coupling, wheel 

or V-belt drive. 
b. Unstable foundation or supports. 
c. Foreign material in fan causing unlbalance. 
d. Worn bearings. 
e. Damaged wheel or motor. 
f. Broken or loose bolts and set screws. 
g. Bent shaft. 
h. Worn coupling. 
i. Fan wheel or drive unbalanced. 

j. 120 cycle magnetic hum due to electrical 
input. Check for high or unbalanced vottage. 

k. Fan delivering more than rated capacity. 
I. Loose dampers. 

m. Speed too high or fan rotating in wrong 
direction. 

n. Vibration transmitted to fan from some 
other source. 

3. OVERHEATED BEARINGS 
a. Check bearing lubrication. 
b. Poor alignment. 
c. Damaged wheel or drive. 
d. Bent shaft. 
e. Abnormal end thrust. 
f. Dirt in bearings. 
g. Excessive belt tension. 

4. OVERLOAD ON MOTOR 
a. Speed too hgh. 
b. Fan over capacity due to existing system 

resistance being lower than original rating. 
c. Specific gravity or density of gas above 

design value. 
d. Wrong direction of wheel rotation. 
e. Shaft bent. 
f .  Poor aiignment. 
g. Wheel wedging or binding on fan housing. 
h. Bearings improperly lubricated. 

* 
i. Motor improperly wired. -7' 

j. Defective motor. Motor musi be tested by motor 
manufacturer's aut homed repair shop. 



MODEL HP 

ARRANGEMENT 4 

1. INLETSIDEPLATE I I 

2 WHEEL 
3. HOUSING 
4. MOTOR 
5. BASE 

NOTE: SHAFT SEAL IS NOT SHOWN. 

MODELS HDBl8 RBE 

ARRANGEMENT 4 

1. HOUSING 
2. MOTOR 
3. INLET SIDE PLATE 
4. INLET BELL (ON MODEL HDBI ONLY) 
5. WHEEL (HDBI WHEEL SHOWN) 
6. BASE 

7 



MQDELS HDBl8 RBE 

ARFfiNGEMENT 1 AND 9 

1. HOUSINCI 
2. $HAFT AYD BEARING ASSEMBLY 
3. FAN SHAb7 PULLEY (ARR. 9 ONLY) 
4. &ELT(S) (+RR 9 ONLY) 
5. VELT GU+RD (ARR. 9 ONLY) 
6. IHLET SIUE PLATE 
7. IHLET BE& (ON MODEL HDBI ONLY) 
8. WHEEL (YDBI WHEEL SHOWN) 
9. MOTOR CIUDE BASE (ARR 9 ONLY) 

10. MOTOR (4RR. 9 ONLY) ' 
1 1. $ASE FAY 
12. MOTOR EtHAFT PULLEY (ARR. 9 ONLY) 

' MOTORVOT SHOWN IN FIGURE 



MODELS HDBl8 RBE 

ARRANGEMENT 9CB CHANNEL BASE 

1. HOUSING 
2 SHAFT AND BEARING ASSEMBLY 
3. FAN SHAFT PULLEY 
4. BELT(S) 
5. BASE, FAN 
6. MOTOR SHAFT PULLEY 
7. MOTOR 
8. INLET SIDE PLATE 
9. INLET BELL (ON MODEL HDBI ONLY) 

10. WHEEL (HDBI WHEEL SHOWN) 
1 1. MOTOR SUDE BASE 
1 2  .BELT GUARD 
13. BASE, CHANNEL 



MODELS HDBl & RBE 

APRANGEMENT 10 

1. WHEEL (YDBI WHEEL SHOWN) 
2 HOUSING 
3. 8HAFT AND BEARING ASSEMBLY 
4. FAN SHAPT PULLEY 
5. MOTOR 
6. MOTOR WAFT PULLEY 
7. QELT(S) 
8. INLET SlqE PLATE 
9. l u L n  BELL (ON MODEL HDBI ONLY) 

10. 6ASE 
1 1. hI0TOR Y S E  
1 2 WEATH EF I COVER 



MODEL HP 

ARRANGEMENT 1 AND 9 

1. INLET SIDE PLATE 
2 WHEEL 
3. HOUSING 
4. SHAFT AND BEARING ASSEMBLY 
5. FAN SHAFT P U W  (ARR. 9 ONLY) 
6. BELT(S) (ARR. 9 ONLY) 
7. BELT GUARD (ARR. 9 ONLY) 
8. MOTOR SHAFT PULLEY (ARR 9 ONLY) 
9. MOTOR SUDE BASE (ARR. 9 ONLY) 

1 0. BASE, FAN 
1 1. MOTOR (ARR. 9 ONLY) 

NOTE: SHAFT SEAL IS NOT SHOWN. 



MODEL HP 

ARRANGmENT 9CB CHANNEL BASE 

1. INLET SIDE PLATE 
2 WHEEL 
3. HOUSIW 
4. SHAFT +ND BEARING ASSEMBLY 
5. FAN S v  PULLEY 
6. BASE, FFN 
7. MOTOR 
8. MOT0R:SHAFT PULLEY 
9. BELT(S) 

10. BELT GUARD 
11. BASE, YANNEL 
1 2  MOTORSLIDE BASE 

NO1E SHAFT SEAL IS NOT SHOWN. 





KTA3 
Motor Circuit 
Controller 

Reduces panel 
space and 
saves money 
in group motor 
applicat'ions 

Two compact bus bar systems are 
available, making installation clean and 

simple in group motor applications 

In one small package, Sprecher + 
Schuh's KTA3 Motor Circuit Con- 
troller combines the functions of: 

Short circuit protection, 

Thermal overload protection, 

Switching, and 

Signaling 

Ideal for group motor 
installations.. . 
The KTA3 can eliminate the need for 
larger and more expensive fuse 
blocks and fused disconnects, or 
circuit breakers. The potential cost 
savings in group motor installations 
can be as much as 35% over con- 
ventional methods of branch circuit 
protection. And, because so many 
features are combined into one small 
unit, panel space can be slashed by 
as much as 60%. 

In addition, the KTA3 line offers a 
wide application range from 0.1 to 25 
FLA in installations up to 600V. For 
group motor applications, the KTA3 
has a 1200A group installation rating, 
one of the highest in the industry. 

Or as a manual starter 
The KTA3 is also an excellent 
manual motor starter that employs all 
of the same motor protection fea- 
tures in one compact unit. 

Excellent short circuit and 
'thermal overload 
protection 
In the event of a short-circuit, the 
contacts are opened by magnetic, 
non-adjusting tripping elements in 
times approaching 111 000 of a 
second. This results in the extremely 
rapid build-up of an arc voltage which 
limits the current of the short-circuit 
to a very low level. Because of this 
superb current limiting capability, the 
KTA3 has a short-circuit capacity of 
up to 42kA at 600V. 

Because each KTA3 is individually 
calibrated at the factory for the 
smallest and largest current, very 

accurate thermal overload protection 
is also obtained. In addition, the 
KTA3 is a Class 10 device ... it trips 
within 10 seconds under a locked 
rotor condition (6 x FLA). 

Other protection features 
Single-phase protection is provided 
by the KTA3 at a maximum of 1.25 x 
FLA. Accurate adjustment of the 
overload trip ensures effective motor 
protection even with a phase loss. 

Every KTA3 Motor Circuit Controller 
is also equipped with automatic 
ambient temperature compensation, 
which continually adjusts to sur- 
rounding temperatures. As a result, 
trip times remain constant. 

Accessories add complete 
versatility 
Whether in group motor installations 
or as a manual motor starter, numer- 
ous accessories are available that 
enhance the KTA3's performance. 
Auxiliary contact blocks, trip indica- 
tors, undervoltage and shunt release 
modules snap onto the KTA3 without 
tools. The one pole auxiliary contact 
block is internally mounted, adding 
no extra dimension to the device. For 
group motor applications a compact 
bus bar system is available that 
speeds installation and provides an 
extremely clean and efficient panel. 



I 

: The KTA3 In Group Motor connect a group of motors under one Unfortunately, this solution raises a 

Applications BCPD. These exceptions can be different set of problems. 

i found under: O 
To service one motor, the power 

' NEC article 430-52 states that each 430-53(a) - Titled: "For Motors 1 must be disconnected at the 
motor must have a Branch Circuit HP or Lessn BCPD. This, of course, removes 
Protective Device (BCPD) consisting power to all of the other motors. 
of a fused disconnect, fuse block, or ' 430-53(b) - Titled: 'If The Small- 
circuit breaker. A typical circuit is est Motor is Protected" The user gives up "close" individu- 

illustrated in Figure 1. 430-53(c) - Titled: 9n Other Group al lower protection than the against BCPD faults protection that are 

Installationsn rating. 
For example, Figure 2 illustrates how Few overload relays have the 
a circuit would look utilizing provi- "group installationn label required 
sions (a) or (b) above. What was 
once three branch circuits, with three 

in 430-53(c). 

BCPD's, is now one branch circuit However, by including the KTA3 in 
Camdor-TT TTT ~ 7 - 7 -  with one BCPD. the circuit (Figure 3), the problems 

associated with 430-53 are now 
1 solved. 

I 
Figure 1 , , 

Article 43052 Circuitry 

Even though this method is highly 
effective, it has several drawbacks. 

Breakers or fuse blocks for each 
motor circuit are expensive. 

I Figure 2 
The panel space required to Article 430-53 Circuitry Without KTA3 

house many components like this 
is substantial. It appears that the exceptions in 430- 

53 take care of the expensive 
installations Of this type are labor drawbacks to having one BCPD for Figure 3 
intensive and therefore more each motor. We have eliminated the Article 430-53 Circuitry m h  KTA3 
costly. expensive fuses (or circuit breakers). 

The next article of the code, however We have significantly reduced the We have eliminated all but one 
fuse block (or circuit breaker). 

(430-53), provides several excep- panel space, and we have reduced 
tions to 430-52 that allow you to the labor it takes to install the circuit. We have significantly reduced the 

size of the panel. 

We have decreased the wiring and 
installation time. . 

We have provided an individual 
disconnect for each motor. 

We have assured protection 
against fautts that are lower than 
the BCPD. 

We have a product that is labeled 
for group installations. 

Also, the KTA3 is a Class 10 device 
with ambient temperature compensa- 
tion, remote signaling, low level fault 
and single phase protection. 

3 For more information on applying 
KTA3 under 430-53. contact vour 

Using the KTA3 in group moror applications can reduce panel space as much as 60%. Sprecher + Schuh representative. 

F3 



Motor Circuit Controller 

Series KTA3 

KTA3 Base Unit 7 

Auxiliarv Contact Blocks (1 & 2 Pole) Undervoltaae & Shunt Release Modules 

T r i ~  Indicators (1 Pole) @ 

I I Module i Wirina Diaaram / Cataloa Number Price 1 

Coil Selection (*) 
1 Ordering 
lnstrucfions 

Specify Catalog 
Number 
Replace (I) 
With Coil Code 

I I 

@ KT3-25-PFs provide indication of a short circuit or thermal overload 
condition. They will not indicate a manually tripped KTA3. 



v 

1 Accessory and Replacement Parts 
--- 

I I catalog 1 
Component 1 kcription j Number 

' Cunent Limiter I 
Increases short circuit 1 

1 capacrty of selected / 
i 
I KTA3 devices to the j ' oliowing va~ues 1 KT3-25- 48OV 6WV K T W N  
1 63A ......... 42kA 42kA I 
! 1 OA .......... 42kA 42kA I 

.......... /16A 42kA 14kA i 

.......... /20A 14kA 10kA ! 
--.:.. .. 

j25A .......... 1OkA 10kA i ,.;.T-z .,..-i;- . 
-.s:.- 

I %T-- :. 
1 ":T. :. . 1 --. .--r. ..< ...... .:*:.... 

..-=ST -.- .,.- . 1 - ..,. . -,. 
-G.:<- .; 

I ,?;%.: 
j Enclosures Ji.":.>.*. 

! ..\*.. --. 
...... :*.-:. :: 

1 IP41 (General Purpose) i KT3-25KA .. 
IPSS (Watertight) / KT3-W(AZ 

I I 
I - 1 

I I Endosure Pilot Light 1 
1 i Red - 1 101120VAC 1 KT3-25-DLR-11OV ksd 

1 Red - 2201240VAC 
j Green - 11 011 20VAC 
/ Green - 2201240VAC . .- ,-y 
i Whiie - 1 1011 20VAC KT3-%DL-W-11 OV .:.7*1~; ........ 1 Whiie - 220124OVAC KT3-&DL-W-22OV ::%I+ ..-. 
! d;" -- . 

.; y.- L ......... 
I , .. s- . 

. . . .  -. ,;: -:. : 
....... * 
. . . . . . .  I . . . .  
___.-. 

I * .- . ........ . . . .  : For use wl KT3-25-KA(Z) I 
! enclosures. Accepts a KT3-254s :-B.: 
i maximum of three I 1 r.;;;5:;, ) 

1 
I 

I padlocks. b. ..... :;:. - '.;:I .. 

/ KTA3 'START" button 
Accepts 1 padlock. 

- .: 1 Adaptor Plate 
.. -3 ' Provides capability to - . , - .. , panel mount one KTA3. - 

; Replacement membrane 

Discount Schedule "A-1 " F5 



Motor Circuit Controller 

Series KTA3 

KTA3 Explosion Proof Manual Starter - Type tcEX3" O 
Maximum I Ordering 1 

Class I ,  Division 1 8 2, Group C 8 D 
Class I I ,  Division 1 8 2, Group E, F 8 G 

Class I l l  
NEMA 7CD 8 9EFG 

KTA3 Explosion Proof Manual Starter - Type "E3" O 
Maximum Ordering 

Horsepower ( O/L Relay ( Magnetic 1 Information I 
Sinale 0 I Three 0 Am- Res~onse 

Class I ,  Division 1 8 2, Group C 8 D 
Class I I ,  Division 1 8 2, Group E. F 8 G 

Class Ill 
NEMA 7CD 8 9EFG 

KTA3 Modifications (Factory Assembled) 

1 N.O. (Earty make) - Internal 
1 N.O. 8 1 N.C. - Extern 

3 Modification not available on Type "E3 manual Starter. 
9 'Feed Through" type conduit hubs provided as standard. 

Where Applicable. 

Coil Selection (*) 
I Coil  ate I Coil Vottase 



Motor Circuit Controller 

Series KTA 3 

TimeICurrenl 
Characteristics 

1) Thermal Trip Response Current 
This curve shows the mean trip time at a 20°G 
ambient starting from acold state. W~ operationally 
warm devices the trip time of the thermal trip drops 
to 114 of the values read. Accurate adjustment of 
the overload ensures effecbve motor protection, 
even with the loss of a phase. 

2) Magnetic Trip Response Current 
The electromagnetic, non-delayed high-speed trip 

times the set current; at a lower setting it is Accurate adjustment of the Oli! trip ensures 
Mukiple of the set correspondingly greater. effective motor protection, even wiff, a phase loss. 
cunent L 

........................................... KTA3 Base Unit hnpact resistance 3 20ms 
Thermal trip 

Approvals ........................~..........~............... IEC 157-1 ,292-1 ,337-1 ; .................................................. 
SEV 1090-1,1092-1,10931; 

Tripping m e  see Crnehrrent curve 

VDE 0660 part 101,104,200. 
........................... Temperature ampensation -20°C to +€D"' 

........................................ 
0165183; UL 508, CSA 222 

Magnetic mspme see timdcurrent curve 
Terminal condons 

. andards .....................-................................ SEV, Germ Uoyd, CEBEC, PTB . 
KTA3 base unit ............................................. No. 16 to 10 AWG 

DEMKO, SEMKO, NEMKO, SETI. 
UL, CSA, Register of USSR, Bureau 

KTL365N 8 KTr25A2 
.................................... 

Veritas, Lloyd's Regiier of Shipping 
L1-L2-L3 termids No. 14 to 8 AWG 
TI -T2-13 terminals ................................... No. 14 to 10 AWG 

Rated insutation vobge Mounting positions ........................................ 
IEC. S N ,  WE0660 660 VOB 

Any ...................................... 
UL, CSA 600 wits Auxiliarv Contact Blocks 

~ated frequency .............................................4OW Ampere ratings 
operating current ................................ 0.1 to 25A (13 w) Internal (KT325PEPF) ................................ To NEW 8600 R300 

~ i f e  (mechanical & electrical) ....................... 100,000 operating cydes External (l0325PA) .................................... TO NEMA A600 0600 
Switching mwn~y 30 cydeshour madmum Terminal connections .................................... No. 18 to 14 AWG 
A m b i i  temperature Life (medgnical 8 electrical) ....................... 100,000 operating cycles 

storage ......................-............... ............... -25OCl0 40°C Undervoltaae & Shunt Release Modules 
Opemting ....................................................... -2j°C to +60°C W m u m  coil voltage .................................... 1 10% of rated voltage 

Resistance to climatic change PulCin voltage ................................................ 80-1 10% of rated voltage 
Humid heat m u t  voltage 35-70% of mted wltage ............................................ 

(400~ 8 92%RH) ..................................... 56 days Coil burden 
Changing dimtic conditiOII.5 

(23°C 6 83?ARW4O0C O 93OARH) 56 Cycles 
PulCm ......................................................... 8.5 VA (6.0 watt) .......... Sea!-m ............................................................ 3.0 VA (1 2 wat) 

Degree of pmtection ...................................... IP20 Terminal connections .................................... No. 18 to 14 AWG 
vibation strength Life (mechanical & electrical) 100,000 operafing cycles ....................... 

10 to 150Hz in all d i rdons  ........................... >7.3  

Auxiliary Contact & Trip Indicator Contact Development 

Auxilrary COnW% 
-25-PAP€ (NO) (1 m I D 
Kf3-25PAPE(NC) m = m m 

Tnp Indi iors  
KT3-SPF [NO) -1 = m D 
KT3-25PF (NC) m m EIzI3 m 

Discount Schedule "A-1 " F7 



Motor Circuit Controller 

Series KTA3 

Kf3-25-A3 Supply Block 

w 

i 

P1 

w 

. . 



Contactor & Starter Catalog Coding 

W Series CAI, CA3, CA5 & CA6 

configuration I Contactor 1 Coil Code 1 Overload Relav Selection 1 
CA Contauor 
CB Comacmr (Single Phase) 
CAT Starter 
CBT S m e r  (Single Phase) 

CAU Reversing Contactor 
CBU, ReveMg Confador (Single PhaseJ 
CAUT Revermg Starter 
CBLIT- Reversng S m e r  (Single Phase) 

C A m  Midtispeed-Two Wind. ( C a d a r  To) 
CAMT Mumspeed-Two Wind. (Cons HP) 
C A m  MomSpeed-One Wind. (ConWar 70) 
CAMT MuPspe~i-One Wind. (Const HP) 

C A A L  Autobansformer Starter 
CAYT Wye-Delta Shter  
CAPW Pa7 Wnding Starter 

CA P7 Pump Pmei Starter 

CADPT Duplex Pump Starrer 

-10 N.O. Base Auxilk~y XF 480 24 CA6-85 mm CA6-170 CA5-550 mm CA5-' 200 
-01 N.C. Base Auxiliary XG 380 ~ 1 0  90 68-90 Contact Factory 

110 85-710 
ForaddifionalConbPl 1 3  1 & 1 ~  Blank None 

T r a n m M ,  fefd 200 740-200 
to Mod65catbns W o n  of 

For additjonal Cover Control 
Codes, refer to Modificabms s&.On 

of catalog (page ,467). 

Series 
Series CAI Series CA3 
1-55 3-906 
1-60 3-12(C) 3 
1-100 3-16(c)a 
1-150 3-23 0 
1-250 3-30 0 
1-480 3-37 

3-43 

P=' 3-72 
5-700 
5-860 Series CA6 
5-1 000 6-85 
5-1 200 6 1  05 

6140 
6170 

3Seleaaddlionalsuffix 
-10 or61 for C;I. CAU. CB 
& CBU configurations only. 

AC - DC 
W 
120 

240 

20g 
4aD 
11 OD 

220 220D 
220W 
240 No Coil 
277 i k r  
380 
480 
575 

For mges. refer 
t0 GO;/ Codes SecObn O f  

~ t % g  (page Am. 

Xfmr 
&& Primarv Secondarv 
XA 208 120 
XB 240 120 
xc 480 120 
x~ 720 
XE 240 24 

cn3-9 thm GA~-30 
0.16 0.10-0.16 100 65-100 
024 0.15624 130 700-130 
0.38 0260.38 150 100-150 
0.62 0.38-0.62 
1.0 0.62-1.0 CA7-150 
1.6 1.0-7.6 100 65-700 
2.5 1.6-2.5 130 100-130 
4.0 25-4.0 145 90-145 
6.0 28-60 150 100-150 
.95 6.0-9.5 200 140-200 
12.5 8.5-;25 
175 72-7 7.5 CA1-250 

623 145 90-145 
32 2332 200 140-200 

CA3-37 thm CA3-72 
290 180290 

32 25-32 C A I 4 0  
42 3 2 4  200 140-200 
52 40-52 290 180-30 
63 52-63 400 275-400 
725 58-72.5 500 320-500 1 



Magnetic Motor Starters - 

Three Phase - Series CAT 

Non-Reversing CAT3, CAT1 & CAT5 (Open, M I  & M I  2/M3) 
Maximum Horsepower Standard 811 Th;ph; lh&lki1 

200V 230V 460V 5 7 3  NO NC 

75 1 0 

D 
General I 
Purpose M 

Non-Reversing CAT6 (Open, MI  & MI 2lM3) 
I I ,-. , 

Mi2 (M33) 
Industrial 
Dusttight 

I 
Catalog Number i Price 

CA-NO i..:ii.: 
Catalog Number Price O 

CABMO / m ' l  A 

* Ordering Instructions 

I 
Catalog Number 1 Price ! O 

CAWDO ( SJ -'"'" L 

Specify Catalog Number 
, 

; Replace (lk) With Coil Code [ - . m y .  :me j 
I !.,>2?.-.L . .7-?.. - .,,.:. ,-., 1 
; Replace (+) With O/L Relay Code j ~ ~ ~ ~ C 0 d S . i  

2 Refer to page A84 for dimensional information. 
@ For M3 outdoor applications, replace 'D' in catalog number with an 

'R'. Price remains the same, dimensions may change. 
Example: C~T3-23*-+-Do becomes CAT3-23-*-*-RO. 



A 
A Magnetic Motor Starters 

Three Phase - Series CAT n4 & F4) 

Non-Reversing CAT6 (M4 & F4) 

9 Refer to page A84 for dimensional information. 
O For M 3  outdoor applications, replace "D' in catalog number with an 



Combination 3 Starters 

I Smart and 
i cost effective.. . 
j for any 

Sprecher + Schuh combination 
starters are, by design, intended to 
eiiminate the purchase and assembly 
of a separate disconnect, starter, 
enclosure and associated wiring. The 
end result is a cost effective assem- 
bly, cleanly wired and ready for 
installation. 

Starting with the best 
At the heart of all combination 
starters is the Sprecher - Schuh 
CAT3, CAT1, CAT5 and CAT6 line o i  
motor starters. These starters are 
compact and offer intermediate sizes 
to better match specific motor 
requirements. This equates to 
generous wiring space and less 
wasted horsepower capacity. Our CT 
Series Class 10 overload relays 
provide full motor overfoad protec- 
tion, including ambient temperature 
compensation, exact ampere settings 
and single phase protection. 

Circuit protection right for 
your application 
Choices for disconnect include either 
a Motor Circuit Protector (MCP), or 
Motor Circuit Switch (MCS), fusible 
or non-fusible. The Motor Circuit 
Protector is an adjustable "magnetic 
trip only" circuit breaker for precise 
protection of motor circuits. An MCP 
prevents single phasing by simutta- 
neously opening all three phases 
when a fault occurs in any one 
phase. An MCP can also be quickly 
reset after the fault has been cleared. 
Interrupting capacrty can be in- 
creased to 100,000 amperes by 
adding a current limiter (contact 
factory for this option). 

Motor Circuit Switch disconnects 
have a quick makelquick break, non- 
teasing action. The three blades are 
visible for positive indication of an 
open circuit. The fusible MCS is 
suitable for interrupting up to 100,000 
amperes when class "Rn type fuse 
clips and fuses are used (contact 
factory for this option). 

Convenience and safety 
Disconnect mechanisms are flange- 
mounted or through-thedoor for 
simple operation during start-up or 
maintenance. A mechanical door 
interlock system prevents the door 
from being opened when the discon- 
nect is closed, and conversely, 
prevents the disconnect from being 
closed when the door is open. Both 
functions can be defeated for test 
and maintenance purposes. Other 
safety features include padlock 
provisions and a high visibility 
operating handle. 

Available enclosures include M I  
General Purpose, M3R Raintight, 
MI2 Dustright and M41F4 Watertight. 



Combination Starters 

W Motor Circuit Protector - Series CAT 

Series CAT3, CAT1 & CATS w/TVlotor Circuit Protector (MCP) 
Maximum Horsepower Mi . D  M12(M3@) , D M4 I D F4 

MCP General , ! I Industrial I Watertight , I Watertight I 
i D 

I 
Amos Purpose I , M Dusttight I , M M Corrosion Restst M a 2mV 230" 460V ; 57% 

' 

~ a i t o g  Number ! Price ! @ ~ataloi Number Price 3 Catalog Number 1 Price Q Catalog Number 1 Price 1 B 
I . .  ' , ,.-;...:.: 1 CAT (::.;.TI:-/ CAT . .,. . CAT . . CAT 

Series CAT6 w/Motor Circuit Protector (MCP) 
I 1 1 CAT k.,i:.-.j 1 CAT 1 . . 1 CAT 

1: :-- :, :::. * n-.><4 I 

'crrr. 
Ordering instructions 

Specify Catalog Number 
< 

Replace (I) With Coil Code ~?:-r Ta..@a@ .: 

[ . ,  
:,/:..:.:.-...::.,:i:-:-7,:. .:,; 

Replace (+) With OIL Relay Code ,..@ . .-s. 

% Refer to page A84 for dimensional information. 
2 For M3 outdoor applications, replace 'D' in catalog number with an 

'R'. Price remains the same, dimensions may change. 
! 

mmple:  CAT~-~W-+-B~ODO becomes CAT3-23-*-+-830RO. 5 



Fusible Disconnecf - Series CAT 

Series CAT6 wFusible Disconnect (For Use With Dual-Element F~~ses) 

Ordering Instructions A 
Specify Catalog Number 

i iR-&xQ-*k; I Replace (*) With Coil Code 
& , ,  

Replace (*) With Oil Relay Code ,.-~*I'w':' -..:- ..-..-. - - . . : . . -  . 

O Refer to page A84 for dimensional information. 
2 For M3 ourdoor applications. replace 'Dm in catalog number with an 

*R'. Price remains the same, dimensions may change, 
hmple: CAT523;N-F21 bgomes CAT3-22*4-iZ1 ~ 0 ,  



Q u  
Non Fusible Disconnect - Series CAT 

Series CAT3 & CAT1 w/Non Fusible Disconnect 
e ... ... 

I.!!.- : 1D M12(M30) D M4 ! D  F4 Maximum Horsepower Disc MI 1 D 
Three Phase Size/ General I Industrial I Watertight j J I Watertight I I / I  

Amps Purpose M Dusttight I M 
: I i i M Corrosion Resist 1 1 M 

200V ' 230V i 460V 575V Catalog Number Price @ Catalog Number Price O Catalog Number 1 Price (2 Catalog Number Price 1 @ 
I . .  
I . .  I ! :.: ... 24 ' CA I CAT CAT , +-., CAT -. . 

.::.=3: . : .*- 
2 : 2 ' 5 . 7.5 30 3-9*-*-061GO / % ' ! X  34&+461DO 1 '466:{ Y 3 9 + + 4 6 1  WO & Q 34++461CO r& ~ 1 -  

Series CAT6 wmon Fusible Disconnect 

Ordering Instructions - 
Specdy Catalog Number 

Replace (*) With Coil Code , Refer To Page 

RBp(ace 

3 Refer to page A84 for dimens~onal ~nforrnat~on. 
2 For M3 outdoor applrcaaons, replace 'D' ~n catalog number with an 

'R'. Pnce rernalns the same, dlrnensions may change. 
Example: CAT3-23U-"6100 becomes CAT3-23-c+-lJ61 RO. 



Explosion- 
proof Starters 

Safe and reliable 
starting in 
hazardous 
applications 

Sprecher + Schuh offers explosion- 
proof starters for environments 
covered by the following classifica- 
tions: 

NEMA: 7BCD, 9EFG 
NEC: Class I, Groups 8, C, C 

Class 11, Groups E, F, G 
Class Ill 

UL: Standard 1203 
Hazardous 
(Classified) 
Locations 

CSA: Standard 22.2 

Explosion-proof combination 
starters also comply with NEMA 

$- 3,3R, 4 & 12. 

Type 7 and Type 9 
protection 
Type 7 enclosures are designed to 
provide protection against an internal 
explosion when operated in a 
hazardous gas environment. Type 
9 enclosures protect from internal 
explosion in a hazardous dust 
environment. 

Both types must also prevent en- 
closed heat generating mechanisms 
from causing external surfaces to 
reach temperatures capable of 
ignitirlg explosive gas-air mixtures in 
the surrounding atmosphere. 
Sprecher + Schuh explosion-proof 
starters meet all requirements of both 
classifications. 

Starting with the best 
At the heart of all explosion-proof 
starters is the Sprecher + Schuh 
CAT3, CAT1 and CAT6 line of motor 
starters. These starters are compact 
and offer intermediate sizes to better 
match specific motor requirements. 
This equates to generous wiring 
space and less wasted horsepower 
capacity. Our CT Series Class 10 
overload relays provide full motor 
overload protection, including 
ambient temperature compensation, 
exact ampere settings and single 
phase protection. 

Combination starters for 
motor circuit protection 
and convenience 
Explosion-proof combination starters 
can include either a Motor Circuit 
Protector or non-fusible disconnect. 
The Motor Circuit Protector (MCP) is 
an adjustable "magnetic trip only" 
circuit breaker for precise protection 
of motor circuits. An MCP prevents 
single phasing by simultaneously 
opening all three phases when a fault 
occurs in any one phase. An MCP 
can also be quickly reset after the 
fault has been cleared. Intempting 
capacrty can be increased to 100,000 
amperes by adding a current limiter 
(contact factory for this option). 

A non-automatic MCP is used in 
applications requiring a non-fused 
disconnect. 



Explosion Proof Starters 

Series CAT 

Series CAT3 & CAT1 O 
Maximum Horsepower Whout ; I D  j W i  : D W m  1 ! D  I 

Short Circuit i / I MCP' Motor Circuit / / I NonFusiMe i 1 

ProkcZion i ; M ~mprl Protector (MCP) i ! M Disconnect 
i i 1  

I M . , 

/ Price ! O I Cataloo Number 1 Price I Q 1 Catalw Number i price 0 1 

To order, select eauivaknt 
Mator circuit Pro&tor (MCP) 

catalog number from this chaR 
Specify on  order, ' W ~  non- 
automatic circuit breaker: I 

Series CAT6 9 

automatic cimuit breaker". 

W Ordering instructions 

@ Contaa factory for dimensional information. 
Q Contm Circuit Fuses not supplied in control circuQ of starters with 

Control Power Transformer (CPT). 



Coil Codes (AC & DC) 
. .  - All Contactor and Starter Configurations 

Contactor Coil Code & Voltage Ranges @ 

CAI -55 CAI -1 50 CAS-550 
CA6-140 CAI -60 CAI -250 thru 
CA6-170 CAI-100 CAI-480 CA5-860 @ 

p~ ~- 

I D.C. COIL 1 Q I ~ r i c e  I i Price I i Price I / Price I ipr ice l  I Price I 1 ~ r i c e  I i Price 1 

Further modfy catalog 

CA3-16-1-0 becomes 

that use these contactors. Price indudes 

I 

Electronically controlled 
coil eliminates special 
DC coil considerations. 
No special contactor 
frame or control circuit 
required. 

,I I 

Coil control circuit is designed so ) 
that after the armature pull. in, a ; 
resistor is connected in series with 1 
the coil. Price includes two lead j 
coil, resistor, resistor support and a 
N.C. late break auxiliary contact. ! 

CAI -1 5012501480 devices also 1 

include a CS1 interposing relay. O j 

Please note that the price adders are for each DC coil required for any particular application. 
For example, a reversing contactor requires two DC coils (Price Adder x 2). 

O Wide range coil. O Other coil voltages available. Refer to Replacements Parts section of 
3 CA4 contactorlstarter configurations requiring mechanical interlock this catalog. or contact nearest SprecheriSchuh sales office. 

(reversing, etc) not available in DC voltages. (3 Not available for CAI -480. 
O Coil.available without resistor, resistor support, N.C. late break @ For CA5-1000 8. CA5- 1200 Coil Codes and votlage ranges, please 

auxiliary contact and interposing relay (special applications). Contact refer to Replacement Parts section of this catalog. 
factory for price deduct 



Dimensions 

Contactors & Sfarfers 

-1----? - M O W  HOLE CWEQWS 
W MTG. mXES 0.18 ( 4 m )  DIA ,---I . - - - ---- 

(I 
I I I ;  . R 



Series F 
td4 T3 Vane Operated Flow Switch 

Fie1 &&&ie - 1% in 20 ii%i  ye. W polr !I@. u $ Q*@@ (+ 

Explosion-Proof; U.L and C.SA Listed 
- C h s s  I, Gmups C, D; Class I ! ,  
Groups E, F; G. 
CENELEC: EExd W f6 amb = 7S0C). 

Ltppkd wWclrstcn or miverszl =LIE- 
~yer vanes for fW insbflation in pipes 
om ?~,~2''. Designed to mee: NEMA4 
gtertight construc!!lon. 

om* snd reliabie, :hi? Flotr~: 1-4 F'GX 
&pi o2 e, -..+ .. auton?a:ic3!Iy t.:; 2rc;i;ec-t 
i;?i---ea pipkL2 ~yatens ai--jin.st dcnl- g-*:. p L. 021 :~$Jc~~oR or 1 0 ~ s  ~7f?ra\v.?zstded in bv: vel~cii> fl(?\vs. it. is rqued enough t:! ;kiti.l.;*ad 
I O ~ ~ ~ S  r;? pipeiincs and g,xc.~ssug p);t'lts f kigh Eo\i? surges. ~f AisL-ed. a ~,elaq- timer c ia  t;.3 t\irtci %=id the t;w!d, 2%~ w i q ~ e  ~ ~ & g ~ e t i ~ ; l y  iT1-LU the ins&ion. A l  u.+k are espiosim-proof znd :tnzced suitcbhg desig-;; @es ~'i-xrjor per- 
-.--i;1~ce. r i v e d  yY&-a;er ...me rccoz- Listed \+it!! LT.i. md C. S A. far C k  I, G W G ~  C D, 

< sizes 192'' e, C ~ s t c ~ .  Class IT, Gmu: E, F, and G or are flmwpoof tc 

A< w&bk -.&I? 4 2 : ~ ~  &byation. CEXELEC ~ c : < d  l i B  'Ri (T ~.+-'i j.+C). 
'here z;.(. nc WJo;vs, j~r;L%o~) ~r se& co f d .  
mted, tie freesic;L?@fig vme attmcts G 

APPUCATIONS 
h t ~ t s  m o i ~ ~ ,  - a d  .>tther eqc@me.?t :a@~st, we: ;r.-itb_i.~ the so% netal s:.sitch ScGj. 

h.;.e, ac't'2a;in.g 2 s n q  s\+jteh 'clz :-;ews or ; !ow flow and nc , 5Y*z o\s C O R P G ~  seqaer?tlu cper3Qc.R of 
p11mp3; etc. Aiitornaticd;: .ftrts au3ia-y pumps pad 
engines or actmtes dan: a.iO signs! systems. Stcps 
water cwled enfie;: rnc'kthes a d  m s s e 5  iv>f 3 COG:- 
ant flou: S hkmpted.  Shsts doun g m e r  ~~r-bsl). &- Eciw 

heating coil fails. Con:nls d a ~ p r s  accordkg Lfic, 
floa. 2tl;;)s mcrines if cm211g oi! fiow teases. 

PHYSICAL DATA 
bmpaahYP l imb:  S'andnrl275'F [!XC) il&* !enpen-ds 3CiOn (m! 'r L . 
CSA. or CENEiEC:. 4EKPF g-JS't; m u  
Opsrsrtng Ptesure: Bass ?oCO PSG !?XG.-CMq 
36s 2000 PSG [:rlOKG:O~. 
Sehnqs % 530C %1G :33KG:Cku: &-a:&:e gdy SFTf *.k, SS Wj. 

-: U.L. AN3 E N E L S :  :OA :- :2j:250 VAC C.5 X . .  SA :G. := 
250 V K .  5A reswe. 2A iro.~&u ,z r: 'CC. Ci;timal ; & r ~  ;x! U .-.. C.S.A. w r ~ d ~  x c l ~ r a i d v  to  ,?&I 36% XI-. ?"he CW- x CEqELECj, W option: &d Ca-= !w or i i r fx i~ .  R s t ~  ! 5 125 

;on: . ~ r  nr&.i-hxer a - ~ e  i;3 sp2itii:e to V X .  ! 3.- re&*. 2 amamp i ncda i e  .s. 30 L3Z. M? -mcr: 4327 TWC) S 
amp5 l Z ' 2 M V A C  
~ h g :  2.: - ~ . s . A  uk IS d:e. 6 (mwni  W.S. c e m n k y  
ad d w r  %?brc s swilch CCSELE~ mil: Tsm,+d 

-w:h-*!b5aw%€d S;tisci316SS.3mer?aldcr.rv 
m. 66SS :?:; (aMY] .d$. s. ern I- a-A she zi5Sle: %er 
mareriais w. 
Piping Cmfmc&n: "I-;- NPT s;d b m o u n 5 ~  in 7 't" ItYeCder. FLY ~?ei Xi*- 

m; see nea p q e  Threeel ! i s  s3lianle 
*ubeU& W i m  3" of vertical 'a ;sqer q r a r c c .  Qni$ :Sr L ~ 2 9 S Z ;  I.%& 
iaoon !Ya?~Cal pges! on reques. 
Wdght: 4 r9. 5 32. :1 .wG; 
-: A:! 3:SSS wenee Tefb. sat& weti* go-. D Z . 7  czrA: ,%I- 
?Cge keater ro mit m n .  erc. 7.- w a y  res~.. 

Suggested Specifiitlon : 
Autcna';~ ex~'losioz-pr~f 90\v s..\5tch-?s .;h:d! be vaye 
ape~ted  ;.fij aczaate orie zr itve sh-!e double :.iL~\l: 

snap sv.jkh6. Motion of  he -;ar.r sP.P.P%ate s<::h by 
actior! of . -  a magrret ~~. Bnked  . - :o fie s\\+kh . -. . irsids -- - the - sk@e- . 
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208 V.3 PH. 60 HZ 
POWER St JPPLY 

SIZE 0, NEMA 4. 

CONNECT TO 
OWNERS FEED USE 3#14,1#14 GRD 
PUMP CONTROL TYPE THWN WIRE. 

BLOWER 
(T.E.F.C.,MOTOR) 

OPTlONAL OPTlONAL 
LOW AIR PRESSURE HIGH LEVEL 

CUTOUT SWITCH CUTOUT SWITCH 

C A R B T R O L ~  WESTPORT 51 RIVERSIDE CONN AVENUE 06880 

C O R P O R A T I O N  (203) 226-5642 

SCALE ---. 

DATE 6-24-97 
1 

214 MULTI-STAGE DIFFUSER SYSTEM 
(208 VOLT.3 PHASE) 

WIRING DIAGRAM 1 S low 330210 

Wah 

BY DVB 

REV 



IRON REMOVAL FILTER 

SPECIFICATIONS 

APPLICATION 

lron and sediment removal prior to carbon 
adsorption or subsurface injection. 

PRODUCT DESCRIPTION 

The CARBTROL lron Removal Filter is 
designed to remove suspended particulate 
and iron bacterial residue from contaminated 
groundwater. 

Particulates are removed by a combination 
of gravity settling and filtration on a series of 
non-woven fabric filter plates. Each of six 
filter plates is covered by a special filter 
media which promotes coagulation of 
suspended iron particulates and biological 
growth of iron bacteria. 

FLOW CAPACITY: 40 gpm Max. Groundwater is distributed to the head end 
of the darifier through a submerged 

MATERIALS: UV protected PVC distribution header. It then passes 
successively through the vertical filter 

SHIPPING WEIGHT: 150 Ibs. plates, and then throuah a skimmer box 

VOLUMETRIC CAPACITY: 

INLET: 

OUTLET: 

DRAIN: 

96 gallons - 

4" Pipe stub 

4" Pipe stub 

2" Plug 

LID: FRP 

FILTER MEDIA: 

CARBTROL" - - 
C O R P O R A T I O N  

Polyester filter 
fabric. Ten (1 0) 
changes supplied 
with unit. 

- 
prior to discharge. 

When individual filter plates become 
blinded, they are easily removed for fabric 
media replacement. Sediment buildup in the 
bottom of the unit is removed by wet 
vacuum. 

51 Riverside Avenue, Westport, CT 06880 1-800-242-1150 (203) 226-5642 

O Copyright 1992 Carbtrol Corporation - 611 8/96 AT-803/#3 
Page 1 



IRON REMOVAL FILTER 

DISTRIBUTOR 
PIPE 

4' FPT INLET 
REPAOVABLE FILTER I 

BAFFLES SKIMMER BOX 4' yT OUTLET 

CARBTROL" 

NOTES - DIMENSIONS ARE APPROXIMATE. 
1 - PVC CONSTRUCTION. 

51 Rjverside Avenue, Westport, CT 06880 1-800-242-1150 (203) 226-5642 

Page 2 



3'-1" 

2-2" (2)- I" FPT 'CALROD" 

(2) 3" SUPPORT PV 

J 

BOX CHANNELS INSIDE DIMENSION 

NOTES- DIMENSIONS ARE APPROXIMATE. 
- PVC CONSTRUCTION THROUGHOUT,MCEPT FOR FILTER MEDIA ALUMINUM PANELS, 

AND FIBERGLASS COVER WITH ALLlMlNUM HANDLES. 

CARBTROLB 51 WESTPORT RIVERSIDE CONN. AVENUE 06880 

C O R P O R A T I O N  (203) 226-5642 

SCALE -. 

DATE 4-20-95 

IRON REMOVAL FILTER WIHIGH LEVEL SWITCH 
UP TO 40 GPM MICROMORGUE 

ARRANGEMENT 

PN-00800R 
BY DVB 

REV 



SPECIFICATION 

IRON REMOVAL FILTER 

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

Design Flow - maximum (GPM): 

Design Features: 

No. of Filter Panels: 

Construction: Tank: 

Filter Panels: 
Filter Media: 
Lid: 

Dimensions: Tank 
Filter Panels: 

Connections: Inlet: 
Outlet: 
Drain: 
Auxiliary: 

Filter Media: 

Options: 

Shipping Weight (lbs.): 

Availability: 

Drawing Number: 

Six (6) 

Welded PVC construction with PVC channel 
supporls. 
Aluminum. 
Non-woven polyester. 
FRP. 

4'-3" X 3'-1" X 2'-2" high. 
2'-7 3/4 X 1'-6". 

4" pipe stub 
4" pipe stub 
2"m 
Two (2) 1" FPT connections for optional 
winterizing heaters. 

One (1) roll of filter media, containing enough 
for 10 changes. 

- Winterizing Kit, with weatherproof or 
explosionproof electrical enclosures. 

- Support stand, of pressure treated lumber 
construction. 

- Lid venting connection. 

From stock 



INSTALLATION & OPERATING INSTRUCI'IONS 
CARBTROLO IRON REMOVAL FILTER 

WITH LEVEL SWITCH 

INSTALLATION 

1. Select a level area close to the equipment that discharges into the Iron Removal 
Filter. Position the Iron Removal Filter so that the equipment discharge is 
aligned with the inlet of the Iron Removal Filter. 

2. Connect the equipment discharge to the Iron Removal Filter inlet using 
4"0 pipe or flexible tubing. 

3. Connect a minimum 4"0 pipe to the Iron Removal Fdter gravity discharge 
coupling and run it to a discharge sump or trench. 

4. Wire the level switch normally open contact in series with the ownds raw 
water feed pump starter coil. If for any reason the Iron Removal Filter level 
reaches the float, the switch will open and the raw water feed pump starter 
will be de-energized, in order to prevent flooding. Field installation must be 
in accordance with all local ordinawes and the National Elecuical Code. 

NOTE: The pilot duty switch supplied for non-explosionproof areas is rated for 250 
VAC max. and 1.5 amps max. 

The pilot duty switch supplied for explosionproof areas is rated for 5 amps at 
125/250 VAC. 

5. Install the drain valve (supplied loose) in the drain coupling. 

6. Be sure the screens and filter media are in place and the drain valve is shut off. 

7. Start the system and allow the Iron Removal Filter to fill with water until it 
overflows through the discharge pipe. 

8. As the filter media becomes blinded and resmcts the flow, the water may 
ovefflow each of the successive downstream iilter screens. 

Page 1 of 2 



MAINTENANCE 

When the water in the Iron Removal Filter overflows the last filter screen, or the water in 
the last filter chamber is visibly dirty, the filter media should be changed using the 
following procedure: 

1. Shut down the owner's well or feed pump. 

2. Use the drain valve to drain the water from the Iron Removal Filter back to the 
head end of the system, or dispose of it in an environmentally safe manner. 

3. Remove the filter screens. 

4. Hose down the interior of the Iron Removal Filter. Drain the water to the head 
end of the system, or dispose of it in an environmentally safe manner. Close 
the drain valve. 

5. Remove the clevis pins from the filter screens. Open each screen and remove 
the filter media. Dispose of the used filter media in an environmentally safe 
manner. 

6. Replace two layers of filter media, cut to 17" X 3 I", into each filter 
screen fiame. Replace the removable screen and clevis pins. 

7. Replace the screens in the runners. 

8. Start up the system. 

Page 2 of 2 
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Specifications 

Composition: 
Er,at: ?-,:y.,;.rc;I:"~, ?';SF 
Housing:: ?oiy;rc;;;!e.;e, 3'l'CF 
fMings: ' :>'?i\iT~r c,ik?e;,c 
Orie~tzticn: Horizcntaj 2 35 
Max. Ternperatrrrs: 
Poiypropyiene: 175' F 
PVDF: 212: F 
Max. Pressure: 1-5 PSI5 
Max. Fiuid Derrsi?y: 
Polyprop~$er;e: 3.5 g r : :  

PVDF: 3.55 ;'~-,i 

Reed Switch: 
Max.VdPage: ?SS';.>:Z 
Max. Current: i.5;. 
Max. Power: 5: .:.arij 
Cab;,nc; 3 t, 2:;';: :i2" -,". .-.v. A".'.' c :.:;, " -  : 
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0.0 FURTHER HINTS AND WARNINGS 

Please read the warning notices given in this section very carefully, beca~ise they provide 
important information regarding safety in installation, use and maintenance of the pump. w Keep this man~ial in a safe place, so that it will always be available for further consul- 
tation. 

After  inp packing the pump, make sure it is completely sound. In case of do~ibt, do not 
use the p~imp and contact q~ulified personnel. The packing materials (especially bags 
made of plastics, polystyrene, etc.) sho~ild be kept o~it  of the reach of children: they con- 
stitute potential sources of danger. 

Before yo~i connect the pump, make sure that the voltage ratings, etc., correspond to 
your partic~llar power s~ipply. Yo~r will find these val~ies on the rating plate attached to 
the pump. 

The pump sho~ild be ~lsed only for the purpose for which it has been expressly desi- 
gned, namely the dosing of liq~iid additives. Any different use is to be considered impro- 
per and therefore dangerous. The makers cannot be held responsible for damage deriving 

1 
from impropel; erroneoLis or ~mr&asonable me of the pump. v 

Use of electrical eq~iipment always implies observance of some basic rules: In parti- 
cular: 
1 - do not to~rch the eq~ripment with wet or damp hands or feet; 
2 - do not operate the pump with bare feet (Example: swimming pool equipment); 
3 - do not leave the eq~iipment exposed to the action of the atmospheric agents; 
4 - do not allow the pump to be used witho~it szipervision by children or incompetent 

'c.r people; 
Before carrying o~i t  any maintenance or cleaning operation, disconnect the pump 

from the power s~ipply by means of the circ~iit breakel: 
Iiz case of breakdown or improper functioning of the pump, switch it 03 but do not 

touch. Contact our technical assistance for any necessary repairs and insist on the use of 
original spares. Fail ~rre to respect this condition could render the pump   in safe for use. 

When yo~r decide to make no firther use of an installed pump, make sure to disconnect 
it from the power supply. . The electrical installation to which the pump is connected must comply with the stan- 
dards and good practice r~ile in force in the coLintry ~inder consideration. 

The p m p  complies with EEC directives No.89/336 regarding "electromagnetic com- 
patibility" and No. 73/23 regarding "low voltages", as also the subseq~rent modification 
No. 93/68. 

Maximum environmental operating temperature: 40°C. 
Before carrying o~it  any service on the item, check: 4 
1. Disconnect the pins from the nzains or by means of a onnipolar switch with 3 mm 
minim~rm distance between the contacts. 
2. Relieve all the press~ire from the pump head and injection tube. 
3. Drain orfZ~ish all dosing liq~rid from the pump head. This operation can also be done 

w with the pump disconnected from the plant by t~rrning the pLiinp upside-down for 15 to 30 
seconds aizd witho~it connecting the t~rbing to the nipples: if this operation is not possible, 
clismo~rnt and remocrnt the pump head ~rsing the fo~ir mo~rntiizg screws. 



TOXIC .$ND/OR DANGEROUS 
LqQUZD DOSAGE 

To avoid risk porn contact with the, hazardous liquids-or toxic ji~mes, always adhere to 
1 

the notes in this instruction manual: 
Follow the instructions ojthe dos'ing liq~rid manufacturer 
Check the hydra~rlic part ~f the pymp and use it only if it is in peqect condition. 
Use only the correct materialsf&- the tubing, valves and seals to suit the l iq~~id to be 

dosed; where possible shield the tubi;ng with PVC cond~rit. 
Before disconnecting the metering pump read notes 1, 2 and 3 contained in this lea- 

flet; make sure to flush out acid neutlblise the pwnp head with the proper reagent liquid. 

N.B. The pump has been colrrstructepd in accordance with best practice. Both its life and 
it electrical and rnechaniciul reliadyility will be enhanced if it is correctly used and 
subjected to regular maintemance. 
WARNING: Any internentiom or repair in the interior of the pump must be carried out 
by qualified and authorized persoricnel The makers decline all responsibility for the 
consequences of failure to ruspect tJ~is rule. 



1.0 PRESENTATION OF THE PUMP 

This type of metering pump, complete with measuring instr~unent, intervenes by measu- 
ring the pH or Rx value prevailing in the plant and then keeps dosing additive until the 

W pH or Rx value set by the operator is effectively attained. More particularly, the HD-RX 
and HD-PH pumps utilize an ON/OFF system to stop the dosing as soon as the reading 
on the display coincides with the set point, while the HD-PHP pe$orms an intewention 
of the logarithmic proportional type and keeps dosing at the maximum injection rate until 
the measured pH value comes to lie within two units of the set point. At this stage the 
pump grad~rally red~rces the injection rate and eventually comes to a complete standstill 
as soon as the set point is reached. 
The pH and Rx measurements are potential difference measurements that can be affected 
by such factors as temperature, the pressure existing at the point of insertion of the mea- 
s~rring probe, and the eficiency of the electrical ins~rlation of the plant. 

I .  1 Description 

The HD/-PH/RX and HD-PH/P pumps are available in a standard version consisting of a 
die-cast alumini~rm case protected with acid-resisting epoxy paint. Upon request these 
pumps are can also be supplied in a teflonated case. Rearward protection is assured by 
means of an ABS plastic panel complete with gasket, while the control panel in anodized 
alumini~rm is protected by a transparent polycarbonate cover, again complete with 
gasket. The pumps incorporate a transformer to feed the electronic circuit and the 48 V 

W electromagnet that protect the eq~ripment against possible supply disturbances. The avai- 
lable pumping capacities are set o~rt in Chapter 2.0 "PRINCIPAL TECHNICAL DATA" and, 
more precisely, Section 2.2 "Technical data table". 

2.0 PRINCIPAL TECHNICAL DATA 

STANDARD POWER SUPPLY: 
230 V ac, 50-60 Hz single phase 
ALTERNATIVE POWER SUPPLY (on request): 
240 V ac, 120 V ac, 24 V ac 50-60 Hz single phase (only PH/RX) 
MEASURING RANGE: pH 0- 14; Rx -1 400 to + 1400 
SET POINT (RX): 
0 + 1000 mV 
TYPE OF ACTION: 
ON/OFF (HD-PH/RX); PROPORTIONAL (HD-PHP) 
ON REQUEST.- 
o~rtput current 4-20 mA 



COMPLETE WITH: 
No. 1 flexible PVC suction hose, trqnsparent c~ystal type, length 2 m; 
No.1 semirigid polyethylenie hose, \white, length 2 m; 
No.1 injection valve; 
No.1 bottom filter; 
No. 1 insulating screwdriver for ca'!ibration operations; 
No. 1 set of instructions. 

The leading dimensions of thlz HD- R.UPH and HD- PH/P pumps are shown in Fig Lire 1. 
The diagrams of Fig~rre 2, m the o4her hand, show how the w i r n ~ r m  discharge of the 
metering pumps varies with the pressure in the plant to be controlled. These diagrams 
also allow for the loss of head due tc> the injection valve pressure (I. V P ) .  Due to particu- 
lar production conditions, thtz dischirge at maximum load of our equipment may vary by 
10% (ten percent), but the repeatability remains constant in each case. 



GUARANTEE: one year (but exclusive of such n o m l  wearing parts as valves, con- 
nectors, hoses, hose clamps, filters and injection valves). Improper use of the equip- 
ment terminates the warranty, which is to be understood ex works or authorized distri- 
butor. * 
2.1 Materials in contact with the additive 

FILTER: po lypropylene@ 
SUCTION Hose: crystal PVC 
DELIVERY Hose: POLYETHYLENE 
CONNECTORS: polypropylene@ 
STANDARD PUMP BODY-polypropylene@ 
STANDARD VALVES: vitone (d~tck bill w e )  
DIAPHRAGM: teflon@ 
STANDARD PUMP BODY "0" RING: vitone 
INJECTION CONNECTOR: polypropylene@ 
STANDARD INJECTION VALVE: vitone 
Pump bodies in PVC, PTFE and AIST 31 6, duck bill valves in silicone, dutral and nitrile 
and ball check valves in AISI 31 6 and PVC are available upon request. 

2.2 Technical data chart 

* In tZre case ofpumps bearingthe CSA mmk, the models of type 10-10 and20-03 become, respective&, 08-08 and 18-02. 

3.0 PROPER USE OF THE PUMP 

The pump is intended to be ~rsed solely and exclusively for dosing (batching) clean liquid 
substances. The pump should.not therefore be used for applications that were not allowed 
for in its design. In case of doubt, please contact our ofices for further information about 
the characteristics of the pump and its proper use. 

A risk could derive from possible losses in the hydraulic system of the pump (breakage of 
the "0" ring gasket, the valves or the hoses). In the event o f  s~tch fail~rres the pump 

W should immediately be brought to a stop, emptying and depressurizing the delivery hose 
while taking all due safety preca~~tions (gloves, goggles, overalls, etc.). More particu- 



larly, injury to people or &mage to) objects dzie to contact with noxious liqziids or the 
inhalation of toxic vapourj should! be avoided by not only rigorozisly following the 
instructions given in the present boqklet, but also observing the following more general 
norms: 

Always operate in acco*dance .with the recommendations of the liquid that is being + 
used. 
Check that the hydraulr'c parts ~f the pump have not been damaged a d  are devoid 
of leaks; use the pump mly if it is in really pePfect conditions. 
Use hoses suitable for the liquid' to be injected and the eflective operating conditions 
of the plant, possibly inserting t+em in protective PVC sheaths. 
Before bringing the pump to a s:andTtill, it is good practice to nezitralize the hydrau- 
lic parts by flushind them with an appropriate reagent (see Chapter 
1 0.0 c c M ~ ~ ~ ~ ~ ~ c ~  "). 

5.0 SHIFTING AND TRANSPORTING T@E PUMP 
I 

The pump should always be moved i,~r a vertical (and never in a horizontal) position. No 
matter what the means of transport employed, delivery of the pump, even when fiee to the 
purchaser's or the addressee s domiojle, is always at the p~irchaser's risk. Claims for any 
missing materials must be made withgn 10 (ten) days of arrival, while claims for defective 
materials will be entertained up to ,:he 30th (thirtieth) day following receipt. Return of 
pumps or other materials to zis or the authorized distributor must be agreed beforehand 
with the responsible personnel. 

1 

6.0 I N S T A ~ G  THE PUMP 

I 
I a. Install the pump in a dry <blace a@ well away fiom sources of heat and, in any case, 

at environmental temperaitures nor exceeding 40°C. The minimzm operating tempera- 
ture depends on the liquid to be .!/arched, bearing in mind that it must always remain 
in a liquid state. 

b. Carefully observe the reg~lations in force in the various countries as regards electri- 
cal installations figure 3)). When $he supply cable is devoid of a plug, the equipment 
should be connected to the supptb mains by means of a single-pole circuit breaker 
having a minimum disfance of 3 b m  between the contacts. Before accessing any  of 
the electrical parts, make sure th& all the supply circuits are open. 



c. Locate the pump as shown in Figure 4 bearing in mind that it may be installed either 
below or above the level of the liquid to be dosed, though the level drperence should 
not exceed 2 metres. When the plant in which the pump is installed is operating at 
atmospheric pressure (additive freely discharged) and the additive tank is situated 
above the plant fig. 4a), the condition of the injection valve should be checked at regu- 
lar intervais, because excessive wear and tear could came additive to drip into the 
plant wen when the pwnp is shut down. In the case of liquids that give rise to aggres- 
sive vapours, do not install the pump above the storage tank unless the latter is her- 
metically sealed. 

8 

d. Install the pump in posi- 
tion that does not deviate 
from the vertical by more 
than 45" (Figure 51, 
j?xing it either to a wall 
or some other vertical 
support with the help of 
screws passing through 
the 4.5 mrn dia. holes provided along the outer rim of the pump body. 
The delivery connectoc starting point of the hose that discharges the additive into the 

I 
plant, will always remain in the upper part of the pump. The suction connectoq which 
sewes to attach the hose (with filter) leading into the liquid storage tank, will therefo- 
re always be situated in the lower part ofthe pump. 
Remove the protection caps from the two connectors, slide the hoses over the connec- 
tors, pushing them right home, and then fix them with appropriate clips (Fig~tre 6). 
Whenever the pump is dismantled from the plant, you will be well advised to replace 



the caps on the c o n e -  
tors to avoid residual 
liquid being spilled. 
Before attaching the deli- e a  
very hose to the plant, 
prime the metering pump 
by going through the 
sequence shown in Figure fig5 
7. Before finalizing the irostallatiqn of the delivery hose, make sure that the pump 
strokes will not cause it to move a~ld bump into rigid bodies. In case of priming difi- 
culties, use a normal syriinge to quck liquid from the delivery connector while the 
pump is in operation, continuing tntil you actually see the liquid rise in the syringe. 
Use a short length of suction hose to connect the syringe to the delivery connector: In 
case of a pump not equippgd with qn Etatron run-of valve, follow the specific instruc- 
tions.' 

g. Try to keep both the suctioiz and tfie delivery hose as straight as possible, avoiding all 
unnecessary bends. 

h. Select the most appropriaife injection point on a pipe of the plant to be treated and 
there fit a 3/8" female steel' gas coqnector: This connector is not comprised in the sup- 
ply. Screw the injection vqlve to ,$he gas connectoc inserting a gasket as shown in 
Figure 8. Then connect the delivclry hose to the conical connector on the injection 
valve and fix it with the supplied c~amp G. The injection valve als acts as a non-return 
valve. 

N.B. The gasket ring D must not be rgmoved. 

INJECTION VALVE 1NSTALL.ATION DIAGRAM 

w 

FIGURE 8 

A - Plant into which the N 3/8" f m l e  steel gas 
injection is to be made cojrnector 
C - Injection valve G - Hose ~{ttachment 
M - Conical connector c l p p  
for attaching the deli- T -. Po1yeb;ylene hose 
very hose D - ~ a s k e :  ring . . -. , . .-,. 
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Female service connector wire assembly 

(N .C.] 

I@ (N.O.] 

Common 

Pos. 1 

to level 
BLU 8 probe 

Pos. 2 

input mA 
signal 

POS. 3 

Functions and technical5 information 

Relay service output connection 

Configuration : 
Pin 1 = Normally open 
" 2 = Normally closed 
" 3 = No connection 
" 4 = C o m o n  

Level probe connection 

Configuration : 
Pin 1 = NO connection 
'' 2 = NO connection 
" 3 = Level probe wire 
" 4 = Level probe wire 

Output mA signal connection 

Configuration : 
Pin 1 = No connection 
" 2 = No connetion 
" 3 = ( + ) mA signal wire 
" 4 = ( - ) mA signal wire 



7.0 ASSEMBLING AND DZSMAJVTLING THE PUMP 

7. I Assembly 

* 
All our metering pumps are normaliy supplied in fully assembled trim. For greater cla- 
rity, please consult the explcded viep of the pwnp appended at the end of the manual, 
which shows all the pump dktails a ~ d  the nomenclature ~tsed therefoc thus providing a 
complete overview of all the pump 7omponents. These drawings are in any case quite 
indispensable whenever defective paps have to be re-ordered. For the same purpose, the 
appendix also contains other drawin8s showing the hydraulic parts (p~lmp head and val- 
ves). 

7.2 Dismantlement 

Proceed as follows before yom disma~~tle the pump or pelform any other operation on it: 
a. Make sure that the pump1 has been completely disconnected from the power s~lpply 

(both polarities). 
b. Paying carefil attention, release, any pressure that may have been maintained in 

either the delivery hose or the pmjp body. 
c. Remove all the liquid still containcid in the pump by keeping the pump stroking for 15- 

30 seconds while in an up;cide down position (if it has been removed from the plant). If 
this is not possible, remove and  hen refit the pump body with the help of the fo~rr 
jixing screws. This operatcgn calls, for special attention, and you should therefore con- 
sult the drawings in Appmdix and Chapter 4.0 "RISKS" before you commence the 
work. 

8.0 COMMISSIONZNG THE PUMP 

8.1 HD-PH 
I Suction hose connector wipple I1 Control panel 
2 Delivery hose connector nipple 12 Electrode cable connector 
3 Spoke Led (red) 13 Set-point selector '>H set" 
4 Power Led (green) 15 Acid/ALk switch 
5 Injection frequency regralQtion b o b  16 Calibration trimmer '@H/mV" 
6 Front cover fixing screw 17 Calibration trimmer "A0 " 
9 Fuse 18 Display 
10 Supply cable 



a Install the metering pump as described in Chapter 6.0 ((PUMP INSTALLATION". 

b. Place the electrode in the electrode holder: 
c. Connect the electrode to the metering pump by means of the male BNC connector 

(12), rotating it through 90°C. 
d. Position the "pH set" knob (13) to the desired pH value, bearing in mind that the scale 

dimensions are s~rch as to give rise to a possible discordance between the intervention 
point and the reading on the display (18). For example, if the "pH set" knob is set to 
pH 7 and one then notes that pump has not yet come into operation at pH 7.2, it 
would be desirable to carry out a check and, if necessary, correct the set point by 
adjusting the "pH set" knob. 

e. Use the "ACID/ALKM switch (15) to select the required type of intervention (acid or 
alkaline). Example: I f  the intervention point is set at pH 9 and an acidification is 
required, set the switch to ACID. The pump will then start dosing the additive every 
time the pH rises above 9. I f  it is desired to alkalinize the system, set the switch to 
ALK, in which case the pump will come into operation every time the pH drops below 9. 

f. Use the FLOW knob (5) to set the number of injections per minute, reducing or 
increasing the pump discharge according to requirements. In this connection it must 
not be jorgotten that adequate time must be allowed for the additive to become 
~tnijomly distributed otherwise the value read on the display will diferfiom the real 
system state. 
All our pumps are tested at their maximum working pressure; consequently, if the 
plant is opera$zSng at a lower pressure, the maximum discharge of the pump will be 
greater than the specified value. 



I 8.2 HD-RX (Commissioning the pump) 

Suction hose connector, nipple 11 Conb.olpanel 
Delivery hose connector nipple 12 Electrode cable connector 
Stroke Led, red 13 Set-point selector "m V set" 

'*rl 
Power Le4 green 15 Red/oxid,switch 
Injection frequency regulation &nub 16 Calibration trimmer 'YmV" 
Front coverfiing screw 17 Calibration trimmer ccdO" 
Fuse 18 Display 
Supply cable 

a. Install the metering pump as descriSed in Chapter 6.0 "PUMP ZNSTALLATZON". 

b. Phce the electrode in the e&ctrode,holder. 
c. Connect the electrode to tlke metearing pwnp by means of the male BNC connector 

(12), rotating it through 90T. 
d. Position the "mV set" knob (j13) to the desired Rx value, bearing in mind that the scale 

dimensions are such as to give rise, to possible slight discordances between the inter- - 
vention point and the reading oh the display ( 1  8). For example, qthe "mV set" knob is 
set to 700 mV and one thenr notes ttpt pump has not yet come into operation 720 my 
it would be desirable to cai,? out lz check and, if necessary, correct the set point by 
adjusting the "m V set" knob! 

e. Use the "RED/OXID" switclr (15) tc select the required type of intervention (redz~ction 
or oxidation). In this case tthe following must be taken into account, an oxidant pro- 
duct increase the value and a redwtant product decreas the value. Example: If the w d  

intervention point is set at 700 m y  and an ~xidation is required, set the switch to 
A 



OXID. The pump will then start dosing the additive every time the solution potential 
drops below 700 m'l! I f  it is desired to perform a reducing action, set the switch to 
RED, in which case the pump will come into operation every time the solution poten- 
tial rises above 700 m'l! Bear in mind that Redox measurements are affected by pH 
variations; if this factor is subject to considerable oscillations, we would advise yo~t 
either to supplement the HD-RX pump with an HD-PH pump or to use an Etatron pH 
instrument together with the pump. 

f. Use the FLOW knob (5) to set the number of injections per minute, reducing or 
increasing the pump discharge according to requirements. In this connection it must 
not be forgotten that adequate time must be allowed for the additive to become 
uniformly distributed, otherwise the value read on the display will dzfferfrom the real 
system state. 
All our pumps are tested at their maximum working pressure; consequently, ij the 
plant is operating at a lower pressure, the maximum discharge of the pump will be 
greater than the specified value. 

. . 

HD-PH/P (Commissioning the pump) 
J 

Suction hose connector nipple , 
Delivery hose connector nipple 
Stroke Led,red 
Power Led, green 
Temperature compensation knob 
Warning signaling Led, red 
Level signaling Led, yellow 
Level probe connector 
Control panel 
Electrode cable connector 
Set-point selector "pH set" 
Functions selector 
"pH mis" display the measured pH value 
"pH set" display set-point value 
"pH 7" simulate a pH reading of 7.0 fig.11 

AcWAlk switch 
Calibration trimmer "pH/mVYy 
Calibration trimmer "do" 
Display 
Supply cable 
Auxiliury output connector 

a. Install the metering pump as described in Chapter 6.0 "PUMP  INSTALLATION'^. 
b. Place the electrode in the electrode holder 

L 
c. Connect the electrode to the metering pump by means of the mule BNC connector 

(1  21, rotating it thro~tgh 90°C. 
d. Position the "FUNCTION SELECTOR" (14) at pH set and then use the screwdriver 



supplied as part of the kit tap adjust,the "pH set" trimmer to the desired pH value. 
e. Use the "ACID/ALKn switch (15) (+o select the required type of intervention (acid or 

alkaline). Example: If the interve,.rtion point is set at pH 9 and an acidification is 
required, set the switch to ACID. :'"he pump will then start dosing the additive evePy 
time the pH rises above 9. If it is desired to alkalinize the system, set the switch to * 
ALK, in which case the p m p  will come into operation every time the pH drops below 
9. 

f: Since the temperature of t h ~  liquid exerts an influence on the measured pH value, set 
the " temperature compensation trihnmerU (5) to the temperature existing in the system 
to obtain an automtic correction a f f  the pH value ascertained by the probe. 

g. The function "AALL" (7) is cnn alarm that comes into operation whenever the measured 
pH value differs by more t h n  two ynits from the set val~le. The alarm is accompanied 
by the lighting up of the n2d LED, and the closure of an NONC (Normally Open / 
Nomuzlly Closed) contact cwn the qutput side, which can be ~ised to control external 
equipment. In this situation the puvp will operate at the maxirn~un rate. 

This metering pump is predisposed fo:? LEVEL CONTROL. To this end it is s~tflcient to 
connect the level probe (not inclcided i.9 the supply) to the pump by means of the connec- 
tor 10. Level control is an option that will bring the metering pump to a halt whenever 
the level of the additive in the storage tgnk attains a minimum set by the operatol: 



I HD-PHIP 

Suction hose connection nipple 
Delivery hose connection nipple 
Level probe connector 
Electrode cable connector 
Supply cable 
AwzwzEiary output connector 
(see 8.3 par. g) 
Power point 
Filter 
Level probe 
Auxiliary output electric wiring box 

8.4 Electrode holders 

E Electrode 
F Electrode holder 
G Warning a h  

(opticaUsounding) 
H Suction fank 
I Injection pipe fim'ng 
L Shut08 valve 
S Planttank 
T Mixer 
U Drainage 

Etatron produce three different types of electrode holders: monotubular for immersion, 
electrode cell, and for direct insertion in piping. It is essential to bear in mind that the 
distance between the injection point and the electrode must never be less than one metre. 
When this is not possible, an appropriate mixer must be inserted between the injection 
point and the electrode. 
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9.1 HD-PH (Calibration) 

/ 3 Stroke Led, red 

/$ 4 Power ~ e d .  areen 
1 1 1  1 1 1  111 111 V / 4 r.r,""'-w.- J.  ".,--.-", . "h"*U"V,, ... ' W V  , 

. w 

C Tniorfinn f+onr~onrv roor~lnfinn Gnnh I - - - - - 
6 Front cover fixing screw - - 
9 Fuse 

11 Control panel 
7.3 Set- mint selector 'pH set" 
1 J I X L . U U K X S # b  ~ ~ k h  
16 Calibration trimmer '@H/m V" 
17 Calibrdon trimmer "A 0" 
18 Display 

fig. 14 

I I 
1 

All the pH p m p s  are calibrati2d at the works, so that only small regulating adjustments 
are required on the occasion of install~tion. These are due for the most part to the type of 
electrode used and the working tempGrature prevailing in the plant, since especially the 
latter exerts a considerable in.uence pn the pH value. We would in any case advise that 
the calibration curve be chec,kd at le~cst once a month, going through the routine descri- 
bed below. 
When checking the curve, use two buaer solutions at pH 4 and pH 7 if you wish to work 
in the acid range 07; altemate[v, pH 9 @ph 7 ifyou wish to work in the alkaline range. 
Before commencing the calibrcrztion, pkase bear in mind that rotation of the potentiome- 
ter marked "A0" (17) will displace thie intersection point of the curve on the Cartesian 
ares in the vertical direction ((up or ~ b w n ) ,  while rotation of ;he potentiometer marked 
"mV/pH" (16) will change its dope. T k  operator may therefore encounter three different 
situations when the electrode is inserte$ in-ffer solutions of known pH. 
Let LLS now consider the soluti~ns at phb 7 and pH 9. 
a. When both the readings of &e calibration soiutions provided by the HD-PH pump dif- 

fer ffom the standard valu6s by the same amount (Example: 7.2 and 9.2, or 6.8 and 
8.8), it will be suficient to mtate the? potentiometer knob "AO" to correct the reading. 

b. When the readings diverge jkom the standard value by the same amount but in opposi- 
te directions (Example: 7.21 and 8.2; or 6.8 and 9.2), it will be suficient to rotate the 
potentiometer knob "mV/PK1' to cor,rect the reading. 1 

c. When the readings dzfferffem the si:andard value by dzfferent amounts, irrespective of . 



whether the divergence is in the same direction (Example: 7.3.and 9.1, or 6.8 and 8.6) 
or in opposite directions (Example: 7.3 and 8.1, or 6.7 and 9.lk'the - two potentiome- 

1 
ter knobs have to be rotated in turn and the measurements will have to be repeated 
several times, thoroughly rinsing the electrode with distilled water on each occasion, 
until the exact readings are obtained. 

9.2 HD-RX (Calibration) 

Stroke Led, red 
Power Led, green 
Injection frequency regulation knob 
Front covertfixing screw 
Fuse 
Control panel 
Set-point selector "mV set" 
Red/Oxid switch 
Clibration trimmer "m V" 
Calibration trimmer DO lC 

Display 

fig. 15 

Disconnect the electrode from the pump and short-circuit the female BNC connector of 
the pump by the use of copper wire, then use the plastic screwdriver supplied as part of 
the kit to turn the potentiometer marked "AO" (1 7) until the display reading become 00; if 
a minus sign appears in front of the zeroes, continue rotating the potentiometer until it 
disappears. Then connect the electrode and immerse it in a buffer solution of v.~ell defined 
mV value, agitate the solution and afer a fao seconds rotate the potentiometer "mV" (16) 
until the correct mV value of the buffer solution is read on the display, bearing in mind 
that the first digit of the three-figure display is reserved for the sign (positive or negati- 
ve); when a 300 mV buffer solution is used, for example, you will therefore read 30 on the 
display. 

sn & 
&bS- an6 



9.3 HD-PH/P (Calibration) 

Stroke Led, red 
Power Led green 
Temperature compensation knob 
Warning signaling Led, red 
Level signaling Led, yellow 
Control panel 
Set-point selector '@pH setJJ 
Functions selector 
'@H rnisJJ display the 
measured pH value 
"pH setJJ display set-point value 
'@H 7" simukzte a pH reading of 7.0 
Acid/Alk switch 
Calibration trimmer '3 H/m VPJ 
Calibration trimmer "A0 " 

Display 
fig. 16 

All the HD-PHP pumps are calibratq' at the works at a temperature of 20°C, so that 
only small regulating adjustpnmts are :pepired on the occasion of installation. These are d 

due for the most part to the ty$e of electrode ~ ~ s e d  and the working temperature prevai- 
ling in the plant, since especidly the latter exerts a considerable inpuence on the pH 
value. The temperature error cizn read(;ly be compensated by operating on the "tempera- 
ture compensation trimmer" (5,;. 
The regulators that render calibration possible are located on the front panel. These ope- 
rations become necessary at regular ,intervals because the electrodes not only tend to 
change their physico-chemical composition in the course of time, but will also modifi 
their measuring ejficacy. 
When checking the curve, use wo bu.qr solutions at pH 4 and pH 7 if you wish to work 
in the acid range ol; altematelh pH 9 cwl ph 7 if you wish to work in the alkaline range. 
We would therefore advise thau the cai,ibration curve be checked at least once a month, 
going through the routine desc~ibed bekow. 
When checking the curve, use two buffqr solutions at pH 4 and pH 7 if you wish to work 
in the acid range ol; altemtel> pH 9 q d p h  7 if yo^^ wish to work in the alkaline range. 
Before commencing the calibrq;tion, please bear in mind that rotation of the potentiome- 
ter marked "do" (17) will dispdace thta intersection point of the curve on the Cartesian 
axes in the vertical direction (,zp or down), while rotation of the potentiometer marked 
"mV/pH" (16) will change its sbope. Thi? operator may therefore encounter three different 
situations when the electrode is- inserteai in the b~~fler solutions of known pH. 1 

Let us now consider the solutio~ns at pH 7 and pH 9. 
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a. When both the readings of the calibration sol~ltions provided by the HD-PH pump dif- 
fer from the standard value by the same amount (Example: 7.2 and 9.2, or 6.8 and 
8.8), it will be suficient to rotate the potentiometer knob "AO" to correct the reading. 

b. When the readings diverge from the standard value by the same amount but in opposi- 
te directions (Example: 7.2 and 8.8, or 6.8 and 9.2), it will be s~tficient to rotate the 
potentiometer knob "mV/PHU to correct the reading. 

c. When the readings diferfrom the standard val~ie by dzferent amozints, irrespective of 
whether the divergence is in the same direction (Example: 7.3 and 9.1, or 6.8 and 8.6) 
or in opposite directions (Example: 7.3 and 8.1, or 6.7 and 9. l ) ,  the two potentiome- 
ter knobs have to be rotated in turn and the nzeasurements will have to be repeated 
several times, thoroughly rinsing the electrode with distilled water on each occasion, 
until the exact readings are obtained. 

Electrode test 
On completion of the calibration, set the "FUNCTION" selector to "pH 7", which repre- 
sents the electronic zero of the instr-ent, and then check the reading on the display. If 
the shown value is 7, this means that the electrode is still perfectly eficient. Electrodes 
have a specified zero tolerance of +/-20mY which corresponds to about 0.4 pH units. 
Even a certain deviation, for example 7.0 +/- 0.3, would therefore still lie within the 
acceptable tolerance range. 

9.4 Electrode cleaning and maintenance 

W When the electrode is not ~lsed for a lengthy period of time, it is important to preserve it 
immersed in a 3 M potassium chloride (KCl) solution. The fomt ion  of deposits on the 
electrode will prod~ice erroneous readings. The necessary cleaning action depends on the 
type of deposit under consideration. In the case of thin deposits, shake the electrode in 
the manner of a thennometer or use a spray of distilled water: Organic residues or parti- 
c~ilarly resistant deposits sho~ild be removed by chemical means. Mechanical cleaning of 
the bulb should be resorted to only in extreme cases, but bear in mind that abrasion can 
lead to irreparable damage. I f  cleaning does notfully re-establish the eficacy of the elec- 
trode, it may be that the electrode has aged. Ageing will show itself iiz the for of either a 
measurement error or a.slow response. Ageing can be ascertained by thoroughly clea- 
ning the electrode and then measuring a solution of known pH: if the error exceeds 10% 
(ten percent), reconditioning will have to be resorted to. I f  even this fails to re-establish 
correct electrode pelfonnance, there is no alternative to replacement. 

Reconditioning 
The following chemical treatments may be carried o~it  with a view to reconditioning the 
electrode. We list them in order of increasing aggressiveness as far as the bulb is concer- 
ned and wo~ild ask yo~i to note that they will not necessarily improve the electrode qua- 
lity, which in some cases may even be fwrther reduced. 

w a. Inunerse the tip of the electrode in O.1N hydrochloric acid (Hcl) for 15 seconds, then 
rinse with water and reimmerse the electrode in a 0.1 N solution of sodium hydroxide 
(NaOH) for 15 seconds, followed by a second rinsing. Repeat this sequence three 



times, and then carry ou? mother :;heck meas~lrement. I f  the reading remains erro- 
neous, proceed to treatment b). 

b. Immerse the tip of the electrodc, in a 20% solution of ammoni~lm bifluoride 
(NH4F-HF) for two or threlz minutt;~, then rinse with water and make another check 
measurement. If the reading is still ~~nacceptabb, proceed to treatment c). rl 

I c. Immerse the tip of the eleciirode in 5% hydrofluoric acid (HF)  for 10 seconds, then 
rinse very thoroughly in water and very quickly in 5 N hydrochloric acid (HCl), fol- 
lowed by a second rinsing im water ,Jf the check measurement still produces Ltnaccep- 
table measurements, it only remains to change the electrode. 

a Make periodic checks of the level in, the tank containing the additive to avoid the pos- 
sibility of the pump nmnin,g emp9. Although this will not damage the pump, level 
checks are strongly advised to avoid, possible damage deriving from lack of additive in 
the system. As an alternative to visml checks, Etatron have perfected an item of 
accessory equipment (Level Control) that not only gives aco~rstic and optical alarm 
signals, but will also interr~pt the QPditive feed to the pump when the residual supply 
drops below the set minimum level. 

b. Check the proper functioning of thep~rmp at least once every six months, making sure 
that all screws and gaskets remain i;ight. Increase the frequency of these checks when 
the pump is ~ l ~ e d  to dose pawticularl,~ aggressive liquids. 

c. We wo~rld also advise periodic clear;,ing of the hydraulic parts (valves and$lter). 
L1 

Subject to these general preca~ions, we would s~iggest the following maintenance proce- 
d~rre when the p m p  is working with so,$ium hypochlorite (as is often the case): 

a. Stop the pump and de t~ch  the 6,elivery hose from the plant. 
b. Detach the suction haze with ,;he filter from the storage tank a d  immerse it in 

clean water 
c. Feed the metering pum,? and k e p  it working forfive to ten minutes. 
d. Stop the pump, imrners.~ the filqer in dilute solution of hydrochloric acid nnd wait 

for the acid to termina* its cle~ning action. 
e. Feed hydrochloric acid to the pump and keep it working for a further five 

minutes, realizing a cbsed ci1,-cuit with both the s~rction and the delivery hose 
connected to the same uank. 

f. Repeat the last operatitpn with $lean water 

g. Reconnect the metering pump ZQ the plant. 

11.0 REPAIRS AND BREAKDOWI INTERVZNTIONS. TROUBLE-SHOOTING. 

Make sure that the pump is (,-omple@ly disconnected from the power supply before 
undertaking any kind of repair, discopnect the pins from the mains or bjy means of a 
onnipolar switch 3 mm minimlrrm distqnce between the contacts. Given the rob~rst natu- 1 

- re of the pump, mechanical breakdowns in the tr~le sense of the term are extremely 



unlikely. At times there may be liquid losses, general due to the slackening of a hose 
clamp ol; more simply, a leaking hose, especially on the discharge side. More rarely, such 
losses may be due to membrane failure or wear and tear of the sealing gasket of the 
membrane. When this is the case, the defective parts have to be replaced afer removing 
the four screws of the pump body; when replacing these screws, make sure they are tigh- 
tened in a uniform mannel: Once the leak has been eliminated, the pump should be tho- 1 
roughly cleaned to remove all traces of the additive liquid; if this is not done, the sta- 
gnant additive residues could exert an aggressive action on the pump case. 
The pump performs its strokes but does not discharge additive into the system: 
a Dismantle both the suction and the discharge valve, clean them and then reassemble 

them in their original positions. If the valves are found to be swollen, make sure that 
the additive is chemically compatible with the type of valve _fitted in the pump (stan- 
dard: viton valves). 

b. Check the_filter and make sure it is not clogged. 
N.B. When removing the pump from the plant, use great care in detaching the delivery 
hose from the connector nipple, because it could well contain some residual additive. 
The pump does not start.- 
a. Check the connections to the power supply. 
b. Check that the fuses are intact (only if external). 
The pump does not measure correctly: 
a. Check the calibration of the instrument. 
b. Check the efficacy of the electrode. 
The pump fails to dose: 

W a. Make sure the "set point" has been correctly set. 
b. Make sure that the "ACID/ALK" witch is in the right position, i.e. that it concords 

with the required dosing. 









VALVOU INlEZlONE STD. ,fino 20Vh 
STD. INJECTION VALVE up to 20Vh 

VALVOU A LABBRO 20Vh 
20Vh UP VALVE 

VALVOLA A SFERAGRAVITA' 
GRAVITY BALL VALVE 

VALVOM A SFERA ASPIMIONE VALVOM A SFERA MANDATA FlLTRO SlD. fino a 20Vh 
SUCTION BALL VALVE DISCHARGE BALL VALVE STD. FlLTER up to 20Vh 



8" Led level control ( yellow] 
It lights up when the dosing liquid in the tank is below the minimum required 

9" Fuse internal the housing 
10" Main power supply connector 
i 1 o Controls kont panel 
1 2" Electrode connector 
13" "PH SET" selector 

It sets the required pH value measured by the electrode 
1 4" "PH" value functions selector (3 functions): 

" PH rnis": indicates the pH value measured by the electrode 
" PH 7 ": displays the pH value "7 which is  also the pump electronic 

"zero"; it verifies the electrode quali 
" PH set": displays the "pH setJJ value ( selecte by selector 13) 

1 5 V w i t c h  acid/alk. 
c 7  

Select acid if the pump is dosing acid compound 
Select alk if the pump is dosing alkaline compound 

16" "pH / mV" calibration trimmer 
17" "A 0'' calibration trimmer 

18" Display 
3 1 9" ON/OFF utility connector 
4 

i 200 Level probe connector 



LIGH TNIN 
SALES DATA BOOK SEC. 2 PAGE 2.0 DATE 3-10-92 
I 1 

SINGLE IMPELLER - 3.4 DIA A-310 
DUAL IMPELLERS - 2 5  DIA A310 

NOTES: 

@) SHAFTS ARE AVAllABLE IN 1 
12.18.24; 30.36 & 42 INCHES ~~ I @ TOTAL MIXER WEIGHT - 18 LBS 

@ INCLUDES ITEM 22 

@ CAN BE ORDERED SEPARATELY 

SECTION "A-A" 

DIMENSIONS ARE IN INCHES. 

RING STAND ASSEMBLY 
(ITEMS 50.51 & 52) 
AVAILABLE AT EXTRA COST 
REPLACES ITEM 25 

WHEN ORDERING PARTS, 
SPECIFY MACHINE SERIAL NO., 
ITEM NO. AND DRAWlNG NO. 

RING STAND BASE ASSEMBLY 
CLAMPTHUMB SCREW 
RING STAND CLAMP 
LOCKNUT 
PLAIN WASHER 
KING BOLT 
CLAMP WEDGE SCREW ASSEMBLY 
CLAMP WEDGE SEAT 
CLAMP WEDGE 
CLAMP ASSEMBLY 
SET SCREW @ 
IMPELLER @ 
SHAFT 
CHUCK 
SET SCREW 
STOP PIN 
TUBE 
FELT WASHER 
SEALED BALL BEARING 
LOCKWASH ER 
SOCKET HEAD CAP SCREW 
BEARING HOUSING 
HANDLE 
MOTOR 

I ITEM I PAFIT NAME I 

I OUR WITTEN PERMlSSION. I 

MIXERS AND AERATORS 
ASSEMBLY DRAWING 

MODEL S1 U10 
LABORATORY MIXER 

DRAW1 NG NO. L-17174 



LIGHTNIN MAINTENANCE AND SERVICE MANUAL 
A UNIT OF GENERAL SIGNAL SEC. PAGE DATE 7-1-93 

GENERAL INSTRUCTIONS 
MODELS SIU04X, S1 U05T & S1 U10 

SECTION 1 - INSTALLATION AND OPERATION 
1.1 Clamp the mixer on the tank rim or the 
LIGHTNIN ring stand (when furnished). 

1.2 Rotate the housing ball within the clamp socket 
vertically and horizontally to the approximate posi- 
tions shown in the plan and elevation views, and 
tighten the clamp lever. 

1.3 Make sure the impeller extends to at least 213 
of the liquid depth. 

1.4 Plug power cord into the correct voltage supply. 

1.5 Before operating, jog the motor to determine 
the impeller is operating in the correct rotation. 
1.6 DO NOT allow the mixer housing to become 
submerged or subjected to excessive splash or 
spray. 
1.7 If the impeller is removed, it must be replaced 
with the convex face of the blades facing up. 
1.8 REPOSITIONING DURING MIXING CYCLE 

Sometimes, more than one kind of mixing 
action is needed. For example, you may first 
need to dissolve light powders, so start with the 
mixer centered to create a vortex that quickly 
disperses them into the batch. Then, to main- 
tain a uniform suspension, or to blend in other 
fluids, reposition the mixer to angular off-cen- 

C ter. 

REVISION DATE 7-1-93 

REVISED 
LIGHTNIN" o 1993 

INST. NO. lT-3254 

MIXERS AND AERATORS PAGE 1 OF2 



LIGHTNIN MAINTENANCE AND SERVICE MANUAL 
A UNIT OF GENERAL SIGNAL SEC. PAGE DATE 7-1-93 

1.9 Motors equipped with sealed ball bearings 1.10 The mixer bearings are sealed. Additional 
W require no additional lubrication. Special motors lubrication is not required for these bearings. 

equipped with open ball bearings require lubrication 
periodicaity. Refer to the motor manufacturer's 
instructions for details. 

OPTIMUM MOLlNTlNG 
ANGULAR OFF CENTER ON CENTER MOUNTING 

Aiming the shaft off center as shown 
avoids vortexing and the need for tank 
baffles. Thii position achieves strong 
top to bottom turnover. Optimai for 
most mking and Mending. 

- 

Creates vortexing in an unbaffled tank 
W h i  unclesitable for most work. 
vortezjng speeds up the dspersing and 
dssdving of light Iiquids and hard-tc-wet 
powders. 

REVISION DATE 7-1-93 

REVISED 
LIGHTNIN 0 1993 INST. NO. IT4254 

MIXERS AND AERATORS PAGE 2 OF 2 



LIGHTNIN 
A UNIT OF GENERAL SIGNAL 

SAFETY CHECK LIST 

IMPORTANT 
All UGHlNIN Mix& and Aerators are provided with properly designed lifting devices and safety covers to avoid 
potential injury andlor eqipment damage. The following SAFEIY CHECK LIST should be THOROUGHLY 
REVIEWED AND ADHERED TO before operating or performing maintenance on the mixer. FAILURE TO 
FOLLOW THESE INSTRUCTIONS COULD RESULT IN SERIOUS INJURY. 

1. Use only the lifting device provided on your unit to install the mixer. Use shouldered eyebolts and tighten 
securely to handle component parts. We ssongly recommend that the hoist rings be of safety swivel type with 
360' rotational capability. 

2. DO NOT connect the motor to the power source until al l  components are assembled, the mixer is installed, 
and al l  hardware is tightened to the proper torque which is -ed in the operation and maintenance manuals 
supplied by LJGHlNN. 

3. DO NOT operate shaft sealing devices at temperatures or pressures higher than those specified in the manual 
or on the nameplates. 

4. DO NOT service the mixer until you have followed your "Conml of Hazardous Energy Sources" (lockout, 
tagout procedure) as required by OSHA 29 CFR Part 1910. 

5. DO NOT touch rotating mixer parts. 

6. DO NOT operate mixer for service other than its intended use. 

7. DO NOT make any field changes or (horsepower, output speed, shaft lengths. impellers, etc.) 
without reviewing the changes with your LIGHIMN Sales Representative or the LIGHlNIN Customer Service 
Department. 

1 8. 
DO NOT install an afttxmarket Variable Frequency Drive without fint consulting your LJGHIlVIN Sales 
Representative or the LJGIfMIN Customer Service Department to determine the compatibility of the existing 

1 motor with the Variable Frequency Drive. 

9. DO NOT operate mixer until you have checked the following items: 
A. Make sure the mixer is properly grounded. 
B. Ensure all protective guards and covers are installed. 
C. Ensure all detachable components are securely coupled to tbe mixer. 
D. Thoroughly REVIEW and ADHERE TO the mixer operating instructions supplied by LIGHlNIN. 
E. Ensure the mixer output shaft rotates freely by hand. 
F. Ensure all personnel and equipment are clear of rotating parts. 
G. Ensure all external connections (electrical, hydraulic, pneumatic, etc.) have been completed in accordance 

with all applicable codes and regulations. 

10. DO NOT enter the mixing vessel UNLESS: 
A. The mixer power supply is locked out (follow Item number 4). 
B. The mixer shaft is firmly attached to the mixer drive or the shaft is supported securely from below. 
C. You have followed applicable confined space regulations. 

REVISION ISSUED 5-9-86 LIGHTNIN @ a u=mw INST. NO. IT-2144 
C 

REVISED 6-15-95 MIXERS AND AERATORS 1986 PAGE 1 OF 1 



R! GOULDS PUMPS. I NC. 
WATER TECHNOLOGIES GROUP 

SENECA FALLS. NEW YORK 0148 

Installation, 
Operation and 
Maintenance 
lnstructions 

Series 
364213742 

MODELS 

Model Number: 

Serial Number: 

Dealer: 

Dealer Telephone: 

Date of Purchase: Installation Date: 

SUBJECT PAGE 
Safety Instructions ......................... .... .................................. 2 
Description and Specifications ................................................ 2 
Engineering Data ....................................................................... 2 
Installation 

Location ...................... .. .............................................. 2 

Foundation ........................................................................... 2 

Frame-Mounted ................................... .... .......................... 3 
Piping 

Suction ................... ... .............................................. 3 
Discharge ........................................................................ 4 
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Coupling Alignment .................................................................... 4 
Rotation ..................... ... ....................................................... 4 
Operation ..................................... ... ........................................ 5 
Maintenance ............................................................................. 5 
Disassembly 

Liquid End ......................................................................... 5 
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Reassembly 
Bearing Frame ....................................................................... 6 
Liquid End ........................................................................... 6 

Repair Parts ................................................................................ 7 

Trouble Shooting ......................................................................... 8 
Limited Warranty ........................................................................ 8 



Pump impellers are enclosed design for high efficiency, 
threaded directly on the motor shaR 

TO AVOID SERIOUS OR FATAL PERSQNAL INd,URY 
OR WJOR PROPERTY DAMAGE, REAS AND 

Closecoupled units have NEMA standard frame motr 

FOLLOW ALL SAFETY INSTRUCTION$ IN WNUAL with C-face mounting and threaded shaft extensions. W 

AND ON PUMP. 
Frame mounted units can be coupled to motors through & 

spacer coupling, or belt driven. 

THlS MANUAL IS INTENDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNll AND 
MUST BE KEPT WITH THE PUMP. 

Maximum Liquid Temperature: 

A This is a SAFETY ALERT SYMBOL. 212" F (100" C) Standard seal 
When you see this symbol on the pump of- 250" F (120" C) Optional high temp. seal 
in the manual, look for one of the followingl 
signal words and be alert to the lptential Maximum Working Pressure: 125 psi 
for personal injury or property damage. 

W m s  of hazards that WILL cause 
serious personal injury, deatlh w major 
property damage. 

-1 W m s  of hazards that CAN ";ruse 
serious personal injury, dee i  or majot- 
property damage. 

-1 W m s  of hazards that CAN  muse 
personal injury or property dlbrnage.1 

NOTICE: Indicates special instnrdions whiich are 
very important and must be followed. 

THOROUGHLY REVIEW ALL INSTRUCmNS ANV 
WARNINGS PRIOR TO PERFORMING AMY WOR)I: ON 
THlS PUMP. 

MAINTAIN ALL SAFETY DECALS. 

NOTICE: INSPECT UNIT FOR DAMAGE AND 
REPORT ALL DAMAGE TO THE CWER 
OR DEALER IMMEDLATELY. 

AMM UNIT NOT DESIGNED FOR! USE 1 WITH HAZARDOUS LIQUIQG OR / # 1 FUMMABLE GASES. 

Starts per Hour: 20 - Evenly distributed 

J 
Location: 

364213742 . 

Locate pump as near liquid source as practical; below 
level of liquid for repriming capability. 

Model 

1 x l l / o - 5  

11/* x 1'12 - 5 

Allow adequate space for servicing and ventilation. 
Protect the unit from weather and water damage due to 
rain or flooding or freezing temperatures. 

Close - Coupled Units: 

Suction 

11/4' NPT 

11/2" NPT 

Units may be installed horizontally, indined or vertically 
with motor above pump. 

Discharge 

1' NPT 

1 l/4' NPT 

NOTICE: DO NOT INSTALL WITH MOTOR BELOW 
PUMP. ANY LEAKAGE OR CONDENSATION 
WILL AFFECT THE MOTOR. 

Foundation: 
The 3642 (close-coupled) and 3742 (framqmountec) are 

single stage, end suction, centrifugal pumpsifor water A fiat and substantial foundation surface MUST be 
circulation, booster service, liquid bansfer, spraying provided to avoid distortion and/or strain when tghtening 
systems, jockey pump and general service ~plmping. the foundation bolts. A rubber mounting is acceptable to 
Pumps are available in three different materills of reduce noise or excessive vibration. 
construction: all iron, bronze-fitted and all bmnze. 

Tighten motor holddown bolts before connecting piping 
* 

to pump. 



Frame - Mounted Units: Piping - Suction 

'k' (6.35 mm)- Grour Hole Base 
Finished G r o u t i n q - ~  4 

'hto 9- 
d.7 10 19 rnm 

Allowance for 
Leveling 

Wood 
Frame 

Figure 1 

Bedplate must be grouted to a foundation with solid 
fccting. Refer to Figure 1. 

Place unit in position on wedges located at four points, 
two below approximate center of driver and two below 
approximate center of pump. Adjust wedges to level unit 
Level or plumb suction and discharge flanges. 

Make sure bedplate is not distorted and final coupling 
alignment can be made within the limits of movement of 
motor, or motor shimming, if necessary. 

Tighten foundation bob finger tight and build dam 
w >und foundation. Pour grout under bedplate making 

,ure the areas under the pump and motor feet are filled 
solid. Allow grout to harden 48 hours before fully 
tightening foundation bolts. 

Tighten pump and motor holddown bolts before aligning 
shaft or connecting the piping to pump. 

Piping should be no smaller than pump's discharge and 
suction connections and kept as short as possible, 
avoiding unnecessary fittings to minimize friction losses. 

All piping MUST be independently supported and MUST 
NOT place any piping loads on the pump. 

NOTICE: DO NOT FORCE PIPING INTO PLACE AT 
PUMP SUCTlON AND DISCHARGE 
CONNECTIONS. 

All pipe joints MUST be airtight 

For suction lifts over 15 ft (4.6 m), consult pump. 
performance curve for net positive suction head required 
(NPSH,). 

If a pipe size larger than pump suction is required, an 
eccentric pipe reducer, with the straight side up, MUST be 
installed at the pump suction. 

If pump is installed below the liquid source, install a gate 
valve in the suction for pump inspection and maintenance. 

NOTICE: DO NOT USE THE GATE VALVE TO 
M R O l l L E  PUMP. MIS MAY CAUSE LOSS 
OF PRIME, EXCESSNE TEMPERATURES AND 
DAMAGE TO PUMP, VOIDING WARRANM. 

If the pump is installed above the liquid source, the 
following MUST be provided: 

To avoid air pockets, no part of the piping should 
be above the pump suction connection. 

Slope piping upward from liquid source. 

- Use a foot valve or check valve ONLY if 
necessary for priming or to hold prime during 
intermittent duty. 

-The suction strainer or suction bell MUST be at 
least three times the suction pipe diameter area. 

. Insure that the sue and minimum submergence 
over suction inlet is sufficient to prevent air from 
entering through a suction vortex. See Figures 2 
through 5. 

- .-.- . . . - . .- - - .- . . . - - - - - . -.- _ -2:-:______-. _.-.-.- mm 
L 

4%- 
T- 

Figure 2 - Figure 3 
I - 16 
5 15 
W 14 
2 13 
g 12 

v 
v = Velociry in feet per second 

= GPM x 0.321 PM x 0.4085 
Area 0' 

Figure 4 Figure 5 



Piping - Discharge Tighten all holddown bolts before checking the 
alignment 

Install a check valve suitable to handle the flow, liqqids 
and to prevent backflow. After the check vake, instal, an 
appropriately stzed gate valve to be used to sgulate tpe 
pump capacity, pump inspection and for maintenance 

When required, pipe increaser should be installed 
between the check valve and the pump discharge. 

A-ING A Install, ground and wire a according to local and Naitional 
1 1 Electrical Code requirements. 

A Install an all leg disconnqct 
switch near the pump. 

Disconnect and lockout eil&&ical 
Dower before installina or - 
servicing pump. 

A Electrical supply MUST match pump'% name 
plate s cifications. Incorrect voltage can 
cause k re, damage to the motor and voids 
warranty. 

Motors not protected MUST be provided %th A sontactors and thermal overioads for single 

P hase motors, or starters with heatem for 
hree phase motors. See motor nameplate. 

Use only stranded copper wire to motor and ground. 
The ground wire MUST be at least as large a$ the wire to 
the motor. Wires should be color coded for ebse of 
maintenance. 

Follow motor manufacturer's wiring diagram~on the qgtor 
nameplate or terminal cover carefully. 

A-ING FAILURE TO PERMANENTLY 
GROUND THE PUMP, MOTOiP AND 
CONTROLS BEFORE CONNECTING 
TO ELECTRICAL POWER CA&l 
CAUSE SHOCK, BURNS OR IPEATH. 

FAILURE TO DISCONNECT #ND 
LOCKOUT ELECTRICAL POWER 
BEFORE ATIEMPTING ANY 
MAINTENANCE CAN CAUSESEVERE 1 I PERSONAL INJURY. 

m m g n  

Alignment MUST be checked prior to running. See 
Figure 6. 

If realignment is necessary, always move the motor. 
Shim as required. w 

Figure 6 

Parallel misalignment (shafts with axis parallel but not 
concentric). Place dial indicator on one hub and rotate 
this hub 360" while taking readings on the outside 
diameter of the other hub. Parallel alignment is achieved 
when reading is 0.005" (0.127mm) TIR, or less. 

Angular misalignment (shaft with axis concentric but not 
parallel). Place dial indicator on one hub and rotate this 
hub 360" while taking readings on the face of the other 
hub. Angular alignment is achieved when reading is 
0.005" (0.127mm) TIR, or less. 

Final alignment is achieved when parallel and angular 
requirements are satisfied with motor holddown bob 
tight. 

NOTICE: ALWAYS RECHECK BOTH ALIGNMENTS 
AFTER MAKING ANY MECHANICAL 
ADJUSTMENTS. 

NOTICE: INCORRECT ROTATION MAY CAUSE 
DAMAGE TO THE PUMP AND VOIDS THE 
WARRANTY. 

Correct rotation is right-hand. CLOCKWISE when 
viewed from the motor end. Remove motor end plug or 
cover to observe rotation. 

To reverse three phase motor rotation, interchange any 
two power supply leads. 



Close-Coupled Units: 

-1 DO NOT OPERATE FRAME MOUNTED 
UNITS WITHOUT SAFETY GUARDS IN 
PLACE OR SEVERE PERSONAL 
INJURY MAY RESULT. 

SPLASHING OR IMMERSING OPEN 
DRIP PROOF MOTORS IN FLUID CAN 
CAUSE FIRE, SHOCK, BURNS OR 
DEATH. 

OPERATION AT OR NEAR ZERO 
FLOW CAN CAUSE EXTREME HEAT, 
PERSONAL INJURY OR PROPERTY 
DAMAGE. 

NORCE: DO NOT RUN PUMP DRY OR SEAL 
DAMAGE WILL RESULT. 

After stabilizing the system at normal operating 
nnditions, check the piping. If necessary, adjust the pipe 
supports. 

On frame-mounted units, coupling alignment may have 
changed due to the temperature differential between 
pump and motor. Recheck alignment following 
procedures and hazard warnings in "COUPLING 
ALIGNMENT" section of this manual. 

FAILURE T 0 DISCONNECT AND 
LOCKOUT ELECTFUCAL POWER 
BEFORE ATTEMPTING ANY 
MAINTENANCE CAN CAUSE SHOCK, 
BURNS OR DEATH. 

FAILURE TO REUEVE SYSTEM 
PRESSURE AND DRAIN SYSTEM 
BEFORE ATTEMPTING ANY 
MAINTENANCE CAN CAUSE , 

PROPERTY DAMAGE, PERSONAL 
INJURY OR DEATH. 

Bearings are located in and are part of the motor. For 
lubrication information, refer to motor manufacturer's 
instructions. 

Frame-Mounted Units: 

Pump bearing frames have greased for life bearings. No 
lubrication is possible or necessary. 

Follow motor and coupling manufacturer's lubrication 
instructions. 

Seasonal Sewice 

To REMOVE pump from service, remove drain plug and 
drain all unprotected piping. 

To RETURN pump to service, replace drain plug using 
Teflonm tape or equivalent 

Reconnect suction line if removed, examine union and 
repair if necessary. 

Refer to "OPERATION" section of manual. 

Follow ALL warnings and instructions in the 
"MAINTENANCE" section of this manual. 

Closecoupled units. remove motor holddown bolts. 

Frame-mounted units, remove coupling guard, spacer, 
coupling and ihme holddown bolts. 

Liquid End: 

1. Remove casing botts (370). 
2. Remove back pullout assembly from casing ( I  00). 
3. Remove casing gasket (351). Discard. 
4. On closecoupled units, remove motor end plug or 

cover to expose screwdriver slot or flats on end of 
motor shaft 

5. While restraining shaft with appropriate tool (close- 
coupled units) or with a strap wrench (frame- 
mounted units) remove impeller nut (304) by tuming 
COUNTERCLOCKWISE. Impeller nut may need to 
be heated with torch to remove. 

NOTICE: EXERCISE CAUTlON WHEN HANDLING 
HOT IMPELLER NUT. 

6. While restraining shaft, remove impeller (101) by 
tuming COUNTERCLOCKWISE. Impeller may need 
to be heated to remove. 



NOTICE: EXERCISE CAUTlON WHEN WNDLIN(I; 
HOT IMPELLER. 

7. Using two screwdrivers, pry off rotatinq section cqf 
mechanical seal assembly (383). D ' i r d .  See 
Figure 7. 

Figure 7 

8. Remove adapter bolts (371) and adapter (108), 
pulling with it the mechanical seal statiqnary seal,. 

9. ,Push out the mechanical seal stationary seat froqn 
the motor side of the adapter. Discard. 

Bearing Fame: 

1. Remove bearing cover (1 09). 
2. Remove retaining ring (361). 
3. Remove shaft assembly from frame. 
4. If wom or damaged, remove lip seals (938,139) fmm 

bearing frame (228) and bearing cover l(109). 
5. Use bearing puller or arbor press to remove ball 

bearings (1 12,168). 

- 

All parts should be deaned before assembly. 

Refer to parts list for description of replacement iter-ns. 
Specify pump index number when ordering parts. 

Bearing Fame: 

1. Replace lip seals if removed. 
2. Replace ball bearings if loose, rough or noisy whyn 

rotated. 
3. Check shaft (122) for runout Maximum 

permissible is 0.002" (0.051 mm) TIR. 

2. Treat shaft threads with LOCQUIC@ Primer "r' , or 
equivalent, following manufacturer's instructions 
carefully. 

NOTICE: MECHANICAL SEAL MUST BE REPLACE1 
WHENEVER SEAL HAS BEEN REMOVED. * 
FOLLOW MANUFACTURER'S INSTRUCTIONS 
CAREFULLY 

3. Stationary seal seat may be dipped in water or 
glycerin to ease installation. Place stationary seal 
seat squarely into adapter seal bore. Cover the 
polished face of the seat with a thin piece of 
cardboard or paper towel. Press seat firmly into 
bore using a round piece of plastic or wood that 
disperses the force over the entire seal face. 

4. Place adapter, concave face pointing up, over 
motor shaft and lower it onto the motor adapter. 
Exercise care in that the motor shaft does not 
dislodge or damage seal seat 

5. Fully and squarely install the rotary assembly of 
seal against the stationary seat 

6. Apply LOCTITE@#262 or equivalent, to shaft threads 
and install impeller on shaft by tuming CLOCKWISE 
until it bottoms on the motor shaft. 

7. Apply LOC- #262 or equivalent, to impeller nut 
and tighten to 20 Ibs. ft (27 Nm). 

8. Replace casing gasket 
9. Replace casing bolts, tightening to 37 Ibs. ft (50 N*m) 

in a crossing sequence. 
10. Check reassembled unit for binding by rotating 

shaft 
11. If rubbing exists, loosen casing bolts and proceed 

with tightening sequence again. 
12. On dose coupled units, replace motor end plug or 

cover and motor hold down bolts. 
13. On frame mounted units, replace coupling, spacer, 

coupling guard and frame hold4own bolts. 

NOTICE: ALWAYS RECHECK BOTH COUPUNG 
ALIGNMENTS AFTER MAKING ANY 
ADJUSTMENTS. 

14. Refer to "COLIPUNG ALIGNMENT" section of 
manual to realign shaft 

15. Assembly is complete. 

Liquid End: 

1. Inspect shaft removing any debris or bul-rs. 



Repair Parts 
Series 364213742 

I 

Mechanical Seal Options 

Equipment 

Standard 

Optional 

LIQUID END COMPONENTS 

Item # 

100 

101 
108 
304 
351 
358 

370 

371 

383 

408 

POWER END COMPONENTS 

Service 

General 

Heavy Duty 

Hi-Temperature 

Chemical 

item # 

109 
112 
122 

138 
139 
1 68 
228 

361 

370C 

400 

Description 
Casing 
Impeller 
Adapter 

Impeller Nut 
Casing gasket 

Drain Plug 
Hex Head Cap Screw 
(Casing to Adapter) 

Hex Head Cap Screw 
(Adapter to Motor) 
Mechanical Seal 

Prime Plug-114' NPT 

Rotary 

Carbon 

Material 
l ron/Bronze 
l romronze 
I ron5ronze 

Stainless Steel 
Composite 

Steel 
Steel 

Steel 

See Chart 

SteeVBrass 

Description 
Bearing Cover 

Ball Bearing (Outboard) 
Pump Shaft 

Lip Seal- Inboard 
Lip Seal-Outboard 

Ball Bearing-Inboard 
Bearing Frame 

Retaining Ring 

Hex Head Cap Screw 
(Frame to Cover) 

Shaft Key 

Material 
Cast l ron 

Stainless Steel 
Stainless Steel 
BUNA-NISteel 
BUNA-NISteel 
Stainless Steel 

Cast l ron 

BUNA-NlSteel 

Steel 

Stainless Steel 

Stationary 

Ceramic 

Ni-Resist 

Ni-Resist 

Ceramic 

Elastomers 
BLINA-N 

BUNA-N 

EPR 

Viton 

Metal Parts 

300 Series 

Stainless Steel 



FAILURE TO DISCONNECT AND LOC$OUT 
ELECTRICAL POWER BEFORE AlTECPTING 
ANY MAINTENANCE CAN CAUSE SHPCK, BURNS 
OR DEATH. 

SYMPTOM: 

Motor Not Running 
See Probable Causes 1 thru 5 

Little or No Liquid Delivered 
See Probable Causes 6 thru 13 

Excessive Power Consumption 
See Probable Causes 3,13,14,15 

Excessive Noise 8 Vibration 
See Probable Causes 3,6,7,10,12,1416 8 17 

PROBABLE CAUSES: 

1. Motor thermal protector tripped 
2. Open circuit breaker or blown fuse 
3. Impeller binding 
4. Motor improperly wired 
5. Defective motor 
6. Pump is not primed, air or gases in pumpage 
7. Discharge, suction plugged or valve closed 
8. Incorrect rotation (3 phase only) 
9. Low vottage or phase loss 
10. Impeller worn or plugged 
11. System head too high 
12. NPSH, too low - Excessive suction lift or losses 
13. Incorrect impeller diameter 
14. Discharge head too low - excessive flow rate 
1 5. Fluid viscosrty , specific gravrty too high 
16. Worn bearing 
17. Pump, motor or piping loose 

This warranty applies to all pumps and related gccessories manufactured andlor supplied by Goulds Pumps, Inc., 
Water Technologies Group - America. 

Any parts found to be defective withip the w a ~ n t y  period shall be replaced at no charge to the buyer or any 
subsequent owner during the warranty period! The warranty period shall exist for twelve (12) months from date of 
installation, or eighteen (18) months from date of rnanubcture, whichever expires first 

A consumer who believes that a wamnty claim exists must contact the dealer, or authorized service center, from 
whom the equipment was originally purchased and furrjish complete details regarding the claim. The dealer, or authorized 
service center, is authorized to adjust any wamnty t2ai.m uti l~ing Goulds Customer Relations Department and its 
distributor organization. 

This warranty excludes: (a) Labor, tqnsportatign and related costs incurred by the consumer to make the 
allegedly defective equipment available to thq dealer for inspection. (b) Re-installation costs of repaired equipment (c) Re- 
installation costs of replacement equipment (d)  Conquential damages of any kind. (e) Reimbursement for loss caused 
by intenuption of service. 



ANION EXCHANGER VALVE SEQUENCING CHART 
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Note: The probe is always placed after the second unit in series 
1. # 1 - #2 - #3: Probe after the #2 unit. When conductivity indicates remove # 1 and put a fresh exchanger in its 

place. Now #2 will become the primary and #3 is the secondary and #1 is the final. 
2. #2 - #3 - # 1 :  Probe after the #3 unit. When conductivity indicates remove #2 and put a fresh exchanger in its 

place. Now #3 is the primary. 
3. #3 - # I  - #2: Probe after the #I unit. When conductivity indicates remove #3 and put a fresh exchanger in its 

place. The flow is now back to the original #1 into #2 into #3. 



INSTALLATION & OPERATING INSTRUCITONS 

CARBTROLe TON-EXCHANGE CANTSTERS (LOW-PRESSURE) 

The CARBTROL8 canister should be p W  in an accessible area, preferably close to the 
source of liquid to be treated. The plastic inlet and outlet plugs on the canister cover should 
then be removed 

To prevent air buildup during operation, the canister must be degassed by filling it with 
water or the liquid to be treated 

This can be accomplished by pumping the liquid at a slow rate (1 - 2 gpm) into the canister 
Qutlet port until the anister is filled The canister should then be allowed to stand for 24 
hours with inlet and outlet wmections open to permit de-gassing of the ionexchange 
resin. Periodically during this time, additional liquid should be added to the canister as the 
level drops due to gas displacement 

Following the de-gassing period the inlet and outlet piping can be re-connected to the ion- 
exchange canister. The canister may then be put into operation. 

OPERATION 

Once the ion-exchange canister is installed, it is designed to operate virtually unattended 

As condw liquid flows through the canister, the ionexchange resin removes the 
impurities. The treated liquid flows into a collector at the bottom of the resin bed and is 
directed to the outlet nozzle. As impurities are removed on the resin bed, it will start to 
become saturated and some impurities will bleed into the effluent After the resin becomes 
fully saturated with contaminants, it should be removed from service. (CARBTROL 
recommends using a minimum of two canisters in series to achieve complete saturation of 
the ionexchange resin while continuing to remove contaminants. 

The 314" bung in the lid of the canister can be used to vent air that may accumulate during 
operation. To vent the air, shut down the supply pump. Slowly and carefully open the 
bung to allow the air to vent Close the bung before starting the supply pump. 

Spent L-1 canisters should be drained for transport. Open the 314" drain bung on the lower 
side of the canister, and punch a hole in the polyethylene liner for gravity drain. 
Alternatively, compressed ax  at 5 psi maximum can be applied to the inlet connection to 
force the water out through the outlet connection. Drained liquids should be returned to the 
u p s m  feed point for reprocessing. Replace the bung once the canister is drained 

CC-605-IXL-2/98 Page 1 of 2 



A. Operating pressure for CARBTROL ion-exchange canisters should not exceed 10 psig. 

B . Ionexchange resin has been known to react adversely with some contaminants. 
If the effect of the contaminant you wish to treat on ion-exchange resin is 
unknown, then it must be tested. 

C. Best results are obmined when suspended solids in the untreated liquid 
are removed prior to treatment in the canister. This will prevent fouling 
of the ionexchange resin, which may result in a reduction of its useful life, 
and in i n m e d  back pressure. 

D. Install appropriate shipping plugs and follow all State and Federal EPA 
Regulations when regenerating or disposing of spent resin canisters. 

This product is designed to remove ionic elements from liquids. However, there is no 
assurance of its capacity. SELLER WARRANTS THAT THE GOODS ARE AS 
DESCRBED, BUT NO OTHER WARRANTY IS GIVEN, WHETHER EXPRESS OR 
IMPLIED, INCLUDING, BUT NOT LTMlTED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTI- PURPOSE. Seller will 
not be liable for loss or damage to property or any incidental or consequential loss or 
expense from property damage due directly or indirectly from the use of the product 

Page 2 of 2 



ResinTech, Inc. - SIR-700 
Sulfate Form Weakly Basic Gelular Anion Exchange Resin 

MATERIAL SAFETY DATA SHEET 
"SINTECH, INC 615 DEER ROAD -CHERRY HILL, NJ 08034 EMERGENCY TELEPHONE - (609) 354-1 152 

w 
rr<ODUCT NAME (AS USED ON LABEL): ICC NMFC # 

ADDRESS: 
RESINTECH, INC 615 DEER ROAD - CHERRY HILL. NJ 08034 

DATE PREPARED: INFORMATION PHONE NUMBER: 
1-S96 (609)-354-1152 

EPOXY POLYAMNE ANION = TWAITLV: 
(SULFATE FORM) NOT ESTABLISHED 

NOT ESTABLISHED 

- 

CTlON 3 - PHYSICAUCHtMICAL I 
BOILING POINT: SPECIFIC GRAVITY: 
NIA PRODUCT HAZARD RATING (WATER = 1) 

0 = NEGLIGIBLE 1.2 
VAPOR PRESSURE (m itg): 1 = SLIGHT 
NIA 2 = MODERATE MELTING POINT (DEG F): 

3 = HIGH 
1 

EVAPORATION RATE (WATER = 1): 
SOLUBIUTY IN WATER: 
INSOLUBLE 

APPEARANCE & ODOR: 
LIGHT YELLOW TO AMBER GRANULES 
MAY HAVE M I N E  ODOR THERMAL: MAY WELD OXIDES OF CARBON AND NITROGEN 

-AMblA8LE UllfS: EXTINGUISHING MEDIA: . . 
800 DEG. F WATER, COZ TALC, DRY CHEMICAL 
UNUSUAL FIRE 8 EXPLOSION HAfARDS: SPEQAL RRE ffiHTING PROCEDURES: 

MSHAMIOSH APPROVED SELF CONTAINED BREATHING GEAR TOXIC DECOMPOSITION PRODUCTS 

STABILITY: MAfERWS TO AVOID CONTACT W H :  
STABLE STRONG OXIDIZING AGENTS (1.E NITRIC ACID) 

CONDmONS TO AVOID: HAZARDOUS POLYMERIZATION: 
TEMPERATURES ABOVE 400 DEG. F MATERW DOES NOT POLYMERlZE 
HAZARDOUS BY PRODUCTS: 

STORAGE: STORE IN A COOL DRY PLACE 

EMERGENCY RRST AID PROCEDURES: CARUNOGENKXTY: N A  
CONTACT M EYES CAN CAUSE ACUTE IRRITATION SARA -TITLE 3, SECTDNS 311 8 312 : 

ALL INGREDIENTS ARE NON HAZARDOUS FLUSH EYES WlTH WATER FOR 15 MINUTES 

ON I -CONTROL MtASURES 1 
RESPIRATORY PROTECTION: VENTIIATION: 
NOT REQUIRED FOR NORMAL USES NORMAL 
IF IRRITATION OCCURS FROM BREATHING GET FRESH AIR! 

EYE PROTECTDN: PROTECTIVE GLOVES: 
SPLASH GOGGLES NOT REQUIRED 

[SECTION 8 -SAFE HANDLING PROCEDURES 1 
IN CASE OF SPILLS: SWEEP UP MATERiAL AND TRANSFER TO CONTAINERS. USE CAUTION- THE FLOOR WlLL BE SLIPPERY! 

C- 



CHROMATE REMOVAL CANISTER 
CCR-6-LP 

SPECIFICATIONS 

DRUM: 

RESIN: 

SHIPPING WEIGHT: 

IN LET: 

OUTLET: 

INTERNAL PIPING: 

DRAIN: 

PRESSURE DROP: 

MAX. OPERATING 
PRESSURE: 

24" 0 x 34" high, 
mild steel, epoxy 
phenolic intemal 
coating with 
polyethylene liner. 

230 Ibs. 

280 Ibs. 

1 114' FPT, steel 

1 114" FPT, steel 

1 114" PVC 

314" bung 

1.5 psi 8 10 gpm 

10 psi 

The CARB'TROL CCR-6 LP Canister 
handles up to 10 gpm. 

FEATURES 
Six cubic feet of chromate selective resin. 

Large 1 114" internal piping. Low 
pressure drop allows operation of 
three canisters in series. 

Standard FPT couplings for easy 
installation - saves time and money. 

Special Lho leak" lid gasket. 

Heavy duty steel drums. Acceptable 
for transport of hazardous spent resin. 

Piping design eliminates channeling. 

FLOW-GPM 

51 Riverside Avenue, Westport, CT 06880 1-800-242-1150 (203) 226-5642 

O Copyright 1991 Carbtrol Corporation - 2/5/98 WTD-104 
Paae 1 



CHROMATE IREMOVAL CANISTER 
CCR+LP 

CONNECTDN 
314' BUNG WRH 

OPTIONS 

Interconnecting Piping Kit 

Flexible 1 114" diameter PVC tubing 
with hose clamps. Includes inlet 
pressure gauge and intermediate 
sample valve. 

Pre-filter for 
Suspended Solids Removal 

Pre-filter consisting of a basket filter 
piped and mounted on support frame. 
Filter is of carbon steel construction. 

ARRANGEMENT (3) CCR-6 Canisters ip series for I o gpm flow (Contacttime c 10 gpm - 15 minutes) 
+ 

RESIN CANISTERS 

PRESSWlE 
VALVE 

-NG 
GAUGES TUBING 

FDR 10 GPM R O W  

(3)bCCR-6 C A N M S  

\yrm PK-10/3 PIPING 

TYPICAL INSTALLATION 

CARBTROL" 
C O R P O R A T I O N  

51 Riverside Avenue, Westport, CT 06880 -00-242-1150 (203) 226-5642 

Page 2 



@ Installation and Operating Instructions 

a Montage- und Betriebsanleitung 

a Notice d'installation et d'entretien 

a lstruzioni di installazione e funzionamento 

a lnstrucciones de instalacion y funcionamiento 

a Instruq5es de instalaqgo e funcionamento 

Ol5qyi~q ~ y ~ a ~ a a ~ a a q q  KaL h ~ ~ ~ o u p y i a q  

@ Installatie- en bedieningsinstructies 

a Monterings- och driftsinstr~.~ktion 

@ Asennus- ja kayttoohjeet 

@ Monterings- og driftsinstruktion 



Declaration of Conformilty 
We GRUNDFOS declare under our sole responsibility that the p:oducts 
AP12, AP35 and APSO, to which this declaration 'elates, are ii) con- 
formity with the Council Directives on the approxirpation of the Jaws of 
the EEC Member States relating to 

- Machinery (89/392/EEC). 
Standard used: EN 292. 

- Electromagnetic compatibility (89f33WEEC). 
Standards used: EN 50 081 -1 and EN 50 0829. - Electrical equipment designed for use within qrtain voltag~! limits 
(73/23/EEC). 
Standards used: EN 60 335-1 and EN 60 335441. 

Konformitatserklarung 
Wir GRUNDFOS erklaren in alleiniger Verantwortung, daO die 
Produkte AP12, AP35 und APSO, auf die sich diese Erklarung bezieht. 
mit den folgenden Richtlinien des Rates zur Angleichung der Rechts- 
vorschriften der EG-Mitgliedstaaten irbereinstimmen: 

- Maschinen (89/392/EWG). 
Norm. die verwendet wurde: EN 292. 

- Elektromagnetische Vertr5glichkeit (89/33WEWG). *r*' 
Normen, die verwendet wurden: EN 50 081-1 und EN 50 082-2. 

- Elektrische Betriebsmittel zur Verwendung innerhalb bestimmter 
Spannungsgrenzen (73/23/EWG). 
Normen. die verwendet wurden: EN 60 335-1 und EN 60 335-241. 

- - - - -  
Diclaration de Conform$ti 

Nous GRUNDFOS declarons sous notre seule reqponsabilite que les 
produits AP12, AP35 et AP50 auxquels se rOere cette declarat~~n sont 
conformes aux Directives du Conseil concemant Iqrapprochem3nt des 
legislations des Etats membres CEE relatives a 

- Machines (89139ZCEE). 
Standard utilisk EN 292. - - -. - Compatibilite electromagnetique (89/33WCEEB 
Standards utiliJs: EN 50 081-1 et EN 50 0829 

- - 

Dichiarazione di Conformit2 
Noi GRUNDFOS dichiariamo sotto la nostra esclusiva responsabilita 
che i prodotti AP12, AP35 e AP50 ai quali questa dichiarazione se 
riferisce sono conformi alle Direttive del Consiglio concemente il 
rawicinamento delle legislazioni degli Stati membri CEE relative a 

- Macchine (89/392/CEE). 
Standard usato: EN 292. - Compatibilia elettromagnetica (89/336/CEE). 
Standard usati: EN 50 081-1 e EN 50 082-2. 

- Materiel electrique destine a employer dans cgrtaines limitc?s de - Materiale elemico destinato ad essere utiliuato entro cefli limiti di 
tension (7323lCEE). tensione (7323tCEE). 
Standards utilises: EN 60 335-1 et EN 60 3354-41. Standard usati: EN 60 335-1 e EN 60 335-2-41. 

Declaracibn de Conformidad DeclaraqHo de Conformidade 
Nosotros GRUNDFOS declaramos bajo nuestra unit. responqilidad Nos GRUNDFOS declaramos sob nossa unica responsabilidade que 
que 10s productos AP12, AP35 y AP5O a 10s cualqs se refiere ysta os produtos AP12, AP35 e AP50 aos quais se refere esta declaraeo 
declaracion son conformes con las Diredivas del Ihnsejo relajivas a estao em conformidade com as Diredivas do Conselho das Comuni- 
la aproximacion de las legislaciones de 10s Estadqs Miembros qe la dades Europeias relativas a aproximaG20 bas legislap6es dos Estados 
CEE sobre Membros respeitantes a 

- Maquinas (89/392/CEE). - Maquinas (89139ZCEE). 
Norma aplicada: EN 292. Norma utiliada: EN 292. 

- Compatibilidad electromagnetica (89/336/CEE::. - Compatibilidade electromagnetica (89/336/CEE). 
Normas aplicadas: EN 50 081-1 y EN 50 082-8. Normas utilizadas: EN 50 081-1 e EN 50 082-2. - Material electric0 destinado a utilizarse con de1:erminadas Itpites - Material electric0 destinado a ser utiluado dentro de certos limites 
de tension (73123CEE). de tens50 (73/23/CEE). 

' 

Normas aplicadas: EN 60 335-1 y EN 60 335--1. Normas utilizadas: EN 60 335-1 e EN 60,335-2-41. 

AfiAuun Zuppoprpwunq Overeenkomstigheidsverkiaring W 
EVE& r) GRUNDFOS 6qAGvwpo po anoKAnond k ~ q  pac ~iJewrl Wij GRUNDFOS verklaren geheel onder eigen verantwoordelijkheid 
o n  r a  npo~ovra APl2. AP35 K ~ L  AP5O o u p p ~ v o v m ~  p:qv dat de produkten AP12, AP35 en AP50 waarop deze verklaring 
03qyia TW Iluppouhiou oni rrl~ o r j y l t h ~ q  r o v  v ipov r o v  K v r G v  betrekking heeft in overeenstemming zijn met de Richtlijnen van de 
M G v  Eupwnautk E v o q  uc q f o q  po r a  Raad inzake de onderlinge aanpassing van de wetgevingen van de 

Lid-Staten betreffende - Mtlxawjpara (89/392/EEC). 
flp6rvno nar xpqmpono~#rl~o: EN 292. - Machines (89/392/EEG). - kkZ~~p~payvr(rucq ~ p ~ o ~ m  (89/336/EEc). Norm: EN 292. 
f lp6nna nw xpwtpono~~6q~av :  EN 50 081-l~cu EN 50 082-2. - Elektrornagnetische compatibiliteit (89/336/EEG). - k k ~ ~ r p u c t c  o u m c  -6~ao-c y r i  ~ p m  opuhivov Normen: EN so 081 -1 en EN 50 082-2. 
opiov ~&KTPU(* r a m  (73/23/EEC). - Elektrisch materiaal bestemd voor gebmik binnen bepaalde 
n@nma nou xpqmpono~@q~av: EN 60 335-7 K ~ L  spanningsgrenzen (73123lEEG). 
EN 60 335-2-41. Normen: EN 60 335-1 en EN 60 335-241. 

Forsakran om overensstiimmelse 
Vi GRUNDFOS f8rsSkrar under ansvar. att produktpma AP12, +P35 
och AP50, som omfanas av denna fdrsiikran. Br i @verensstamkpelse 
med Radets Direktiv om inbordes narmande till EU..medlemsstayernas 
lagstiftning. avseende 

- Maskinell utrusming (89/392/EC). 
Anvand standard: EN 292. 

- Elektromagnetisk kompatibilitet (89/336/EC). 
AnvSnda standarder: EN 50 081 -1 och EN 50 482-2. 

- Elektrisk material avsedd f6r anvandning inorn ,uissa s@nni/~gs- 
granser (7323lEC). 
Anvanda standarder: EN 60 335-1 och EN 60 -5-2-41. 

Overensstemmelseserklaeripg 
Vi GRUNDFOS erklarer under ansvar, at produkterce AP12, Aq35 og 
AP50, som denne erkhring omhandler, er i overerr~stemmelse~med 
Radets direktiver om indbyrdes tilna?rmelse ti1 EF rped1emsstatc;mes 
lovgivning om 

- Maskiner (89/392/E0F). 
Anvendt standard: EN 292. 

- Elektromagnetisk kompatibilitet (89/336/EPIF). 
Anvendte standarder: EN 50 081-1 og EN 50 0U2-2. 

- Elektrisk materiel bestemt ti1 anvendelse inden lor vlsse 
spa?ndingsgraenser (7323lEQF). 
Anvendte standarder: EN 60 335-1 og EN 60 335-241. 

Vastaavuusvakuutus 
Me GRUNDFOS vakuutamrne yksin vasruulliesti, etta tuotteet AP12, 
AP35 ja APSO, jota am& vakuutus koskee, noudanavat direktiiveja 
jotka kasittelev5t EYn j&envaltioiden koneellisia laineita koskevien 
lakien yhdenmukaiiuutta seur.: 

- Koneet (89/392/EY). 
Kaytetty standardi: EN 292. - Elektromagneettinen vascaavuus (89/336/EY). 
f iytetyt standardit: EN 50 081-1 ja EN 50 082-2. 

- - Maaettyjen janniterajoitusten puitteissa klytenavat sahkbiset 
laiieet (7323lEY). 
Klytetyt standardit: EN 60 335-1 ja EN 60 335-241. 

Bjerringbro. 1st May 1995 

Kaj Kruse 
Vice President 
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Before beginning installa8jon procerjures, 

A 
these lnstallation and Operating Inptruc- 
tions should be studied cabrefully. The in- 
stallation and operation slf~ould also be in 
accordance with local regplations zVnd ac- 
cepted codes of good practice. 

1. General Description 
Fig. 1 

1.1 Applications 
The GRUNDFOS AP pump is a singlle-stage qub- 
mersible pump designed for the pumping of caste 
water. 
The pump is capable of pumping wayer which ;con- 
tains a limited quantity of solids, however not stones 
and similar materials, without being blocked 0'- dam- 
aged. 
The pump is available for automatic i js  well a:, man- 
ual operation and can be installed in a permar,ent in- 
stallation or used as a portable pumc. 

e 

A The pump must not be used in or at swim- 
ming pools, garden ponds, etc. when there 
are persons in the water. 

waste water from septic 
tanks and sludge treat- 
ing systems 

Pumping of domestic 
waste water without dis- 
charge from water 
closets 

Pumping of domestic 
waste water with dis- 
charge from water 
closets 

Maximum particle size 
[mml 

Incorrect application of the pump (e.g. resulting in 
blocking of the pump) and wear are not covered by 
the warranty. 

1.2 Storage and Operating Conditions 

a 

a 

35 

Storage Temperature: Down to -30°C. 
Minimum Liquid 
Temperature: 0°C. 
Maximum Liquid 
Temperature: +5S°C continuously. 

Up to +70°C for periods not 
exceeding 3 minutes. Then 
the pump must cool down. 

Installation Depth: Maximum 10 metres be- 
low liquid level. 

a 

50 

pH Value: Between 4 and 10. 
Density: Maximum 1 100 kg/m3. 
Viscosity: Maximum 10 mm2/s. 
Technical Data: See pump nameplate. 

1.3 Sound Pressure Level 
The sound pressure level of the pump is lower than wd' 

the limiting values stated in the EC Council Directive 
891392IEEC relating to machinery. 



2. Safety 4. stop the pump. 
Compare the results taken under points 1 and 3. The 

A Pump installation in wells must be carried connection which gives the larger quantity of water 

out by specially trained persons. or the higher pressure is the correct direction of rota- 
tion. - 

3. Electrical Connection 4. Installation 

Note: Depending on local regulations, a pump with The installation of the pump must be car- 
10 metres of mains cable must be used if the pump A ried out by specially trained persons. 
is used as a portable pump for different applications. AP35 and AP50: Care must be taken to 

The electrical connection should be carried out in ac- ensure that persons cannot come into con- 
cordance with local regulations. tact with the pump impeller. 

The pump must be connected to an external mains 
switch. If the pump is not installed close to the 
switch, this must be of a lockable type. 
The operating voltage and frequency are marked on 
the pump nameplate. Please make sure that the mo- 
tor is suitable for the electricity supply.on which it will 
be used. 

As a precaution, the pump must be con- 

A nected to a socket with earth connection. . 
The permanent installation must be fitted 
with an earth leakage circuit breaker 

. (ELCB) with a tripping current < 30 mA. 

Three-phase pumps must be connected to an exter- 
nal motor starter with differential release and with a 
minimum contact gap of 3 mm. The set nominal cur- 
rent of the motor starter must correspond to the elec- 
trical data marked on the pump nameplate. - If a level switch is connected to a three-phase pump, 
the motor starter must be magnetically operated. 
Single-phase pumps incorporate thermal overload 
protection and require no additional motor protec- 
tion. 
Note: If the motor is overloaded, it will stop automat- 
ically. When it has cooled to normal temperature, it 
will restart automatically. 

3.1 Checking of Direction of Rotation 
(Three-Phase Pumps only) 
The direction of rotation should be checked every 
time the pump is connected to a new installation. 
Check the direction of rotation as follows: 
1. Position the pump so that the impeller can be ob- 

served. 
2. Start the pump for a short period. 
3. Observe the rotation of the impeller. The correct 

direction of rotation is indicated by an arrow on 
the suction strainer (clockwise when seen from 
the bottom). If the impeller rotates in the wrong 
direction, reverse the direction of rotation by in- 
terchanging two of the phases to the motor. 

If the pump is connected to a piping system, the di- 
rection of rotation can be checked as follows: 
1. Start the pump and check the quantity of water or 

w the discharge pressure. 
2. Stop the pump and interchange two of the 

phases to the motor. 
3. Start the pump and check the quantity of water or 

the discharge pressure. 

4.1 Connection 
For permanent installation, it is recommended to fit a 
union, a non-return valve and an isolating valve in 
the discharge pipe. 
If the pump is installed in a pit with a minimum free 
cable length of 100 mm, see fig. 6, the minimum pit 
dimensions must be as shown in fig. 2. 
Furthermore, the pit should be dimensioned accord- 
ing to the relation between the water flow to the pit 
and the pump capacity. 
Fig. 2 

4.2 Pump Location 
The pump can be used in vertical or horizontal posi- 
tion with the discharge port as the highest point of 
the pump, see fig. 3. 
During operation, the suction strainer must always 
be completely covered by the pumped liquid. 
Fig. 3 

n, 

When the pipelhose has been connected, place the 
pump in its operating position. 
Do not lift the pump by means of the electric cable. 
Position the pump so that the suction strainer will not 
be blocked or partly blocked by sludge, mud or simi- 
lar materials. 



In the case of permanent installatiqn, the p i t ~ u s t  be 
cleared of sludge, pebbles, etc. beyore the pymp is 
installed. 
It is recommended to place the pump on a splid 
base, see fig. 4. 
The pump must not be installed hal~ging fropi the 
discharge pipe. 
Fig. 4 

4.3 Setting of Level Switch 
For pumps supplied with a level swiitch, the differ- 
ence in level between start and stop can be Eyet by 
adjusting the free cable between the level swiich and 
the pump handle. 
The longer the length of free cable, ,:he larger the dif- 
ference in level between start and stop. 
Maximum length of free cable: 350 mm, see fig. 5. 
Minimum length of free cable: 100 mm, see fia. 6. 
The stop level must be above the s~ct ion strainer to 
prevent the pump from taking in air. 
Fig. 5 

, Max. 350 mm 
I 

Fig. 6 
Min. 100 mm 

\r I I I 

Start 

m 

m Stop ; - 

5. Start-Up 
Before starting the pump, check that :he suctiqn 
strainer is fitted to the pump and submerged i r  the 
pumped liquid. 

Open the isolating valve,.if fitted, and check the level 
switch setting. 
Note: The pump may be run briefly to check the di- 
rection of rotation without being submerged in the 
pumped liquid. 1 

6. Maintenance and Service 

Before starting work on the pump, make 
sure that the electricity supply to the pump 
has been switched off and that it cannot be 
accidentally switched on. 

Before carrying out maintenance and service, it must 
be ensured that the pump has been thoroughly 
flushed with clean water. Rinse the pump parts in 
water after dismantling. 
Check the pump and replace the oil once a year. If 
the pump is used for pumping liquids containing 
abrasive particles or it is operating continuously, the 
pump must be checked at shorter intervals. 

Out of consideration for the personal 
safety and health, this work must be car- 
ried out by specially trained persons. Fur- 
thermore, all rules and regulations 
covering safety, health and environment 
must be observed. 
During dismantling, caution should be ex- 
ercised as there will be access to sharp 
edges, etc. which may cut. 

The pump contains approx. 60 ml non-poisonous oil. 
Used oil must be disposed of in accordance with lo- * 
cal regulations. 
If the drained oil contains water or other impurities, 
the shaft seal should be replaced. 

6.1 Pump Construction 
The construction of the pump will appear from the ta- 
ble below and figs. A, B and C at the end of these in- 
structions. 



Subject to alterations. 
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Remedy 

Connect the electricity supply. 

Adjust/replace the level switch. 

Replace fuses. 

Wait until the motor protection trips in 
againheset the relay. 

Clean the impeller. 

Replace the defective part. 

Use another pump type. 

Clean the pump. 

Call an electrician. 

Call an electrician. 

Adjust the setting. 

Reverse the direction of rotation. 

Clean the pump. 

Clean the discharge pipe. 

Tighten the impeller. 

Reverse the direction of rotation. 

Adjust the level switch. 

Replace the pump. 

Replace the impeller. 

Clean the pump. 

Clean the discharge pipe. 

Tighten the impeller. 

Vent the pump and the discharge 
pipe. 

Submerge the pump in the liquid or 
adjust the level switch. 

Make the level switch move freely. 

Fault Cause 

1. Motor does not 
start. 

2. Motor protection/ 
thermal relay trips 
out after short 
timeofoperation. 

3. Pump runs con- 
stantly or gives in- 
sufficient water. 

4. Pump runs but 
gives water- 

a) No electricity supply. 

b) Motor switched off by level switch. 

c) Fuses are blown. 

d) Motor protection/thermal relay has 
tripped out. 

e) Impeller blocked by impurities. 

f) Short-circuit in cable or motor. 

a) Temperature of pumped liquid too high. 

b) Impeller blocked or partly blocked by im- 
purities. . 

c) Phase failure. 

d) Voltage too low. 

e) Overload setting of the motor starter too 
low. 

f) Incorrect direction of rotation. 
See section 3.1 Checking of Direction of 
Rotation. 

a) Pump partly blocked by impurities. 
' 

b) Discharge pipe or valve partly blocked by 
impurities. 

c) lmpeller not properly fixed to the shaft. 

d) Incorrect direction of rotation. 
See section 3.1 Checking of Direction of 
Rotation. 

e) Incorrect setting of level switch. 

f) Pump too small for the application. 

g) Impeller worn. 

a) Pump blocked by impurities. 

' b) Discharge pipe or non-return valve 
blocked by impurities. 

c) lmpeller not properly fixed to the shaft. 

d) Air in pump. 

e) Liquid level too low. The suction strainer 
is not completely submerged in the 
pumped liquid. 

f) Level switch does not move freely. 
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Hier stehen Ratschl2ge oder Hin weise, 
-1 die das Arbeiten srleichtern und f i r  

einen sicheren Betrieb sorgen. 
Direkt an der Anlage angebrachte Hinweise wie z.B. 

Drehrichtungspfeil /' 

_1 

Kennzeichnung fur Fluidanschlusse 
mussen unbedingt beachtet und in 
rem Zustand gehatten werden. / 1 
Das Personal for Bedienu g, Wartung, lnspektion 
und Montage muB die tsprechende Qualifikation 
fur diese Arbeiten au eisen. Verantwortungsbe- 
reich, Zustandigkei und die ubenvachung des Per- ;" 1 
sonals mussen rch den Betreiber genau geregelt 
sein. 

bei Nichtbeachtung der 

der Sicherheitshinweise kann 
fiir Personen als auch for 

kann zum Ver- 

folgende Gefahrdungen nach sich ziehen: 
Versagen wichtiger Funktionen der Anlage 
Versagen vorgeschriebener Methoden zur War- 
tung und lnstandhaltung 
Gefahrdung von Personen durch elektrische und 
mechanische Einwirkungen 

1. Sicherheits hinweise / \ 1.5 SicherheitsbewuBtes Arbeiten 
i 
\ in dieser Montage- und Betriebsanleitung aufge- 

1 .I Allgemeines 
Diese Montage- und ~etriebsanleitu!$enth~ grund- 
legende Hinweise, die bei Aufstellu~g, Betnet') und 
Wartung zu beachten sind. Sie ist daher unbqdingt 
vor Montage und inbetriebnahm$&v/vgm Monteklr so- 
wie dem zustlndigen Fachperspnal/Betreiber,zu le- 1 . erheitshinweise fur den Betreiberl 
sen. Sie muB standig am Einsjatzort der Anlage 
verfugbar sein. /' dener Berijhrungsschutz fur sich bewe- 
Es sind nicht nur die unter diesem Abschnitt &$icher darf bei sich in Betrieb befindlicher An- 
heitshinweise" aufgefuhrt$. all'gemeinen Sictler- 
heitshinweise zu beachtp, sondernlauch dieiunter 
den anderen Abschnitten eingefugtq, speziellen Si sche Energie sind auszu- 

cherheitshinweise. ,,/ 
I 

1.2 Kennzeichn*g von Hinweisen 

Die in &eser Montage- upd Betrieibsan- 1.7 Sicherheits 
enthaltenen Sic&rheitsh(n- 

fiir Perso~~en hervprru- 
mit allqemeinernt Ge- 

hach DIN 4844-W9" besqnders g~~kenn-  
/ zeichnet. Montage- und Betriebsanleitung ausreichend infor- e 

miert hat. 
Dieses Symbol finden SSCe bei Sic;9er- 
heitshinweisen, deren Nlichtbeac4ftung 

(Achfu"sj Gefahren fiir die Maschir~e und dwen 
Funktionen hervorrufen kann. 



Fig. A: AP12 Fig. B: AP35 Fig. C: AP50 
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PERFECTION PLATING SITE 

AUTODIALER ALARM SCHEDULE 

ALARM CONTROL RELAY No.1 
a. CAH-102 Submersible well pump high current alarm shutdown. 
b. FAL-202 Aerator blower low flow alarm shutdown. 

ALARM CONTROL RELAY No. 2 
a. LAH-203 Iron a t e r  tank high level alarm shutdown. 
b. O h 2 0 9  Acid tank low pH alarm shutdown. 
c. OAH-209 Acid tank high pH alarm shutdown. 

ALARM CONTROL RELAY No. 3 
a LAH-2 15 Aerator blower tank high level alann shutdown. 
b. KIC-30 1 Conductivity high alarm shutdown. 
c. LAH-401 Alkali tank high level alarm shutdown. 

ALARM CONTROL RELAY No.4 
a OAL-404 Effluent low pH alarm shutdown 
b. OAH-404 Effluent high pH alarm shutdown. 
c. LAH-501 Building sump high level alarm shutdown. 
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instructions giiven in this manual. 
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employed when working with any 
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w Model 05656-00 is a '/g DIN controller for pH or ORP measurement. It 
,eatures automatic temperature compensation (with use of ATC probe), 
high and low overrange panel lights plus output relays for high and low pH 
control and alarms, recorder output and readout for temperature and ORP. 
Internal switching'selects pH or ORP. 
Note: You must have a pH electrode with ATC to calibrate this unit or a 
fixed value resistor 11 0 R for 77°F (25°C). 
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Specifications 

pH: 

Input impedence: 
Relay capacity: 
Power: 
Dimensions: 
Weight: 

Range: Oto14pH 
Resolution: 0.1 pH 
Accutracy: 0.1 pH i 1  digit (relative) 

when standardize 
Recorfder output: 1400 mV 
Range: +I990 to -1 990 mV 
Resolution: 10 mV 
Accuracy: 10 mV 
Recorder oufput: ~ 1 9 9 0  mV 
Range: 0° to 100°C 
Resolution: 1 "C 
Accuracy: 1 "C 
Recorder output: 1000 mV at 100°C 
Greater than 1013 ohms 
8 amps (1 17;VAC) or 4 amps (230 VAC) 
11 5 or 230 VAC *15%, 50/60 HZ 
3.9" x 2' x 7" (9.75 x 5 x17.5cm) 
 appro:^. 1.8 I@s (0.81 kg) 

Figure 1 -Panel Cutqut Dimensions 
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Mounting Procedure 
w 

Make a cutout in any panel for the meter, approximately 3.62" x 1.77". 
(See Figure 1, previous page, for more accurate dimensions. The panel 
should range from '/16 to % inches (1.5 to 9.5mm) in thickness. 

2. Remove the mounting screw and mounting bracket from the panel 
meter and insert the meter into the cutout. (See Figure 2.) 

3. Slide the mounting bracket back on to the meter from behind the panel. 
Fasten the screw to secure the panel meter to the mounting panel. 

Figure 2-Mounting 

bracket 
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Installation 
1. Connect the AC line, high set relay output and low set relay 

output according to the wiring diagram (Figure 4). -.' 

NOTE: Use the NO [norrrally open) and COM (common) 
terminals of the rqlay for control operations. Most 
system failures would de-energize the relays, thus 
disrupting power ;o the external control devices. 

2. Loosen the front panel sarew and pull the front panel and circuit 
board from the housing. Set the internal pH/ORP select switch 
to the desired mode of operation. (Refer to Figure 5.) Push the 
front panel back into1 its hpusing and replace the screw. 

3. For pH mode: Connect a pH combination electrode with BNC 
connector to the input and a PTI 00 ATC/TEMP probe with 
miniature phone jack to the ATC/TEMP input or use a 11 0 ohm 
resistor for fixed temperat~re compensation at 79.3 or 26.3"C. 
NOTE: You must have an ATC probe for pH measurement and 
calibration. * 

4. For ORP mode: Connect gn ORP combination electrode with 
BNC connector to the input. Connect a PTIOO temperature 
probe to the ATC TEMP input only if temperature measurement 
is required. 

Figure 3-Front Panel 

Front p 

HI s e t  cqntrol LED Display 
\ I 

I[-.. ; 
1 - . 

TEMP' LOG i e t  control 



Figure 4-Rear Panellwiring 

LOW SET HI SET 

- 
220VAC RECORDER 

Figure 5-pH/ORP Switch 

Switch 

Up for pH-toward front, Down for ORP 



pH and ORP Mea.surements 

For pH standardization: + 
1. Immerse the pH electrode and ATCREMP probe in buffer 7.00. 
2. Press the TEMP switch on the front panel. Wait for the temperature 

reading to stabilize on thedisplay. The meter will then indicate the 
temperature of the buffer. 

3. Release the TEMP switch. Refer to Table 1, page 8, to find the 
buffer value corresponding to the temperature value in Step 2. 
Adjust the CALlB co~ntrol on the front panel to display this buffer 
value. 

4. Rinse the electrode and probe with distilled or deionized water, 
then immerse both in eithqr buffer 4.01 or buffer 10.00. 

5. Repeat Step 2 for the second buffer. 
6. Release the TEMP switch. Refer to Table 1, page 8, to find the 

buffer value corresponding to the temperature value in Step 5. 
7. Adjust the SLOPE control l o  read this buffer value. 
8. The meter is standardizedand ready for measurements. --. 

For ORP measurements: 
In the ORP mode the meter ipdicates the absolute value of the 
measured mV. No calibratiori is necessary. 



Controller Set Points 

High set: Press the HI SET switch on the front panel to display the value of 
the high set point. Adjust the HI SET control to reset the pH or mV 
high set point. Release the HI SET switch and the meter again 
indicates the process pH or mV values. 

Low set Press the LOW SET switch to display the value of the low set 
point. Adjust the LOW SET control to reset the pH or mV low set 
point. Release the LOW SET switch to display the process pH or mV 
values. 

Each of the set points, high and low, has a built-in hysteresis, or dead 
band, of +1 digit (i.e., +0.1 pH in the pH mode and +I0 mV in the ORP 
mode). Due to this hysteresis, the high and low set points will be at least 
0.2 pH or 20 mV apart. 

Relay and Front Panel LED Format 

1. The HI SET relay and the HI SET indicator on the front panel are 
energized when the process value is greater than the set value. The 
LOW SET relay and the LOW SET LED indicator on the front panel are 
energized when the process value is less than the set value. 

2. Use the NO (normally open) and COM (common) terminals of the relay 
for control operations. Most system failures would de-energize the 
relays thus disrupting power to the external control devices. 

Page 7 



Temperature Measurement 

1. Press the TEMP switch oln the front panel, and the meter will display the- 
process temperature. The process (pH or mV) value will again be displayed 
when the TEMP switch is released. 

2. While the TEMP switch is depressed, the relays will be de-energized 
and any external control devices will be de-activated. Therefore, use the 
temperature mode only for pH standardization or for process 
measurements before the control loop is established. 

Table 1 -Temperat~re/lpH value chart 

Buffer Value: 
- -  - -  - - 

5 (pH) 
10.00 

Buffers other than 4.01 or 10.,01 may be used for standardization. 

Make sure to check the buffer temperature value. 



Accessories 

Jptional pH electrodes and ATC probes are available for use with this unit. 
The following is a partial list. Call Cole-Parmer toll-free at 1-800-323-4340, 
for ordering information or for further details on our complete line of pH 
elect rod es. 

Model no. 1 Description 
Genera,l purpose pH electrode. With built-in 
platinum RTD temperature sensor; in-line; 

1 disposable. 
General purpose pH electrode. With built-in 
platinum RTD temperature sensor; submersible; 

I disposable. 
Industrial in-line ATC probe. For use with pH 
electrodes with no built-in temperature sensor. 
'X (M)NPT on KynaP body; 25mm x 1 l2mm, 

10-ft connector. 
Industrial submersion/tank ATC probe. 100 ohm 
Pt element at the end of a 3-ft ABS tube; 10-ft 
cable. 

Kynar- Reg TM Pennwalt Corp. 
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Warranty 

The Cole-Parmer Instrument Corrlpany warrants this product to be free 4 
from significant deviations in matirial and workmanship for a period of 
6 months from date of purchase. (f repair or adjustment is necessary and 
has not been the result of abuse qr misuse within the 6 month period, 
please return-freight prepaid-ai;ld correction will be made without 
charge. Cole-Parmer alone will determine if the product problem is due to 
deviations or customer misuse. 
Out-of-warranty products will be liepaired on a charge basis. 

Return of Items 

Authorization must be obtained frpm our Customer Satisfaction 
Department before returning item:; for any reason. When applying for 
authorization, please include data regarding the reason the items are to be 
returned. - 
For your protection, items must be carefully packed to prevent damage in 
shipment and insured against possible damage or loss. Cole-Parmer will 
not be responsible for damage resulting from careless or insufficient 
packing. 
A restocking charge will be madelon all unauthorized returns. 
NOTE: The Cole-Parmer Instrument Company reserves the right to make 
improvements in design, construotion and appearance of our products 
without notice. 

Cole-Parmer Instrument Company 
625 East Bunker Court, Vernon Mills, Illinois 60061 -1 844 
1-847-549-7600 or Toll-free 1-800-323-4340 
Fax: 1-847-247-2929 Telex: 284405 
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INSTRUMENT SETUP GUIDE 

'This manua.1 contains detailed instructions for all operating aspects of this instrument. 
Part One is a general description summary of the Model 672E. Part Two explains how 
to install and wire the instrument. To familiarize yourself with the basic operation of the 
672E, please read Part Three, Sections 1, 2 and 3. The following guide shows you 
which other sections of Part Three to read when setting up the analyzer to measure 
conductivity (in pS/cm, mS/cm or Slcm) or % concentration. 

START 

4 
Conductivity Which way do you intend to 

use the Model 672E analyzep 
% Concentration 

v 

V 

Will you use a built-in conver- 
sion table or the user-defined 

conversion table? 
User- 

Defined 

Setup for % Concentration Setup for % Concentration 
Setup for Conductivity I Using Buih-ln Using User-Defined 

Conversion Table Conversion Table 

- . A  - . . . .  -1 1 

1 4- 4 

Calibration For Calibration For 1 
% Concentration 

J J - 
Relay Setup 

.1 - 
output -P 

Lock Feature 
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PART ONE - INTRODUCTION SECTION 1 - GENERAL INFORMATION 

PART ONE - MTRODUCTlON 

SECTION 1 - GENERAL INFORMATION 

1 .I Instrument Capability 

Two Analyzers In One 

Temperature Compensation 

Display Readouts 

Operator Interface 

Analog Output and 
Relay Flexibility 

The 672E analyzer can only be used with a GLI Model 
3600E-series electrodeless conductivity sensor. The ana- 
lyzer can be set up to measure the conductivity or the % 
concentration of a solution. Built-in conversion tables for 
some common solutions may be used to convenie.ntly con- 
vert measured conductivity to % concentration values. For 
other solutions, you can create a user-defined table to con- 
vert conductivity to % concentration. 

The electrodeless conductivity sensor used with the 672E 
analyzer has a built-in 1000 ohm platinum RTD to sense the 
temperature of the solution being measured. This tempeca- 
ture input can be used with one of the available temperature 
compensation methods to provide accurate temperature- 
compensated conductivity (or % concentration) readings. 

The large liquid crystal display can altematelv indicate four 
measured variables: conductivity, % concentration (only 
when a conversion table is used to convert measured con- 
ductivity), temperature (in OC or OF), or the 4-20 mA 
instrummt output. 

Abbreviated identifiers, along with their related numerical 
values, provide easy-to-understand readouts for process 
monitoring. Procedure messages prompt you during instru- 
ment setup and calibration. System diagnostic error 
messages flash whenever the instrument detects an abnor- 
mal system operating condition. 

Isolated 0-5 VDC, 0-1 mA, and 4-20 rnA outputs track the 
measured conductivity (or O/O concentration). An output hold 
feature to conveniently suspend operation of any receiving 
device maintains the latest output during calibration or in- 
strument setup. A range expand feature enables the outputs 
to represent any segment of the measuring scale. Also, the 
outputs may be operated inversely so that they decrease - 
instead of increase - as the measured conductivity (or % 
concentration) increases. 

The 672E has two SPDT relays for onloff control require- 
ments. Each relay can be independently set to operate in a 
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PART ONE - INTRODUCTION SECTION 1 - GENERAL INFORMATION 

Operator Safety 

1.2 Battery Back-up 

1.3 Product Identification 

eontrol hnode or an alarm mode (see Part Three, Section 9 
$or details). In either mode, both relays can be set for ?ail- 

+ 

safe" o~eration. Lastly, Relay B can be alternately selected 
lo operqte as a "system diagnostic alarmn instead of its 
normal relay operation. Relay B will then transfer to alert the 
operato1 whenever the 672E detects a system diagnostic 
error or 3ower failure. 

Modular construction simplifies field servicing and provides 
electrical safety for the operator. The LCD board assembly 
(Figure 8-1) contains voltages no greater than 24 VDC and 
is complptely safe to handle. This assembly is removable to 
$ccess \he terminal strips on the power-supply board. The 
relays are located on the backside of the power-supply 
hoard. 

A battery provides power for the volatile memory should an 
A.C. line power interruption occurs. This "back-up battery" 
ensures phat all outputs and the 672E1s operating state are 
immediaiely restored to their original status when power is 
returned This rechargeable nickel-cadmium battery can 
provide power for up to 5 months (at 25°C). The 10-year 
bttery i,s continually trickle-charged whenever A.C. line 
wwer it; applied. A completely discharged battery re- 
&arges !fully after 48 hours of instrument operation. 

NOTE: fill user-entered values are stored indefinitely in 
another, separate non-volatile memory. Even if the 
fback-up" battery becomes depleted, or the jumper 
g either removed or in the OFF position, these val- 
(jes cannot be lost. 

The seriql # of your Model 672E is located on a label on the 
Mckside of the display board (Figure 3-1). Write the serial 
f4 in the Space provided below for convenient identification 
referral s,hould technical assistance be required. 

Model 67j2E Serial # 



PART ONE - INTRODUCTION SECTION 2 - SPECIFICATIONS 

SECTION 2 - SPECIFICATIONS 
w 

2.1 Operational Display ...................... 4-112 digit LCD with measurement unit and setup 
variable identifiers; 718 inch high digits 

Measuring Ranges: 
........... Conductivity 0.0-200.0 pSlcm, 0-2000 pSlcm, 0.000-2.000 

mSlcm, 0.00-20.00 mSlcm, 0.0-200.0 mSlcm, 
0-2000 mSlcm or 0.00-8.00 Slcm; selectable with 
user-entered full scale value 

Concentration ......... 0.0-1 00.0% 
Temperature .......... (-)I 0.0 to (+)200.0°C (14 to 392OF) 

Ambient Conditions ...- 20 to 60°C (-4 to 140°F), 0 to 95% relative 
humidity, non-condensing 

Relay Function: 
Operating Modes .... Control: Setpoint with adjustable deadband; 

selectable operation in response to increasing or 
decreasing measured conductivity or % concen- 
tration 

Alarm: Dual-alarm relay operation with low and 
high alarm points and fixed deadbands (1 .O% of. 
full scale) 

Fail-Safe: Reverses normal operation of Relays A 
and B (in control or alarm mode) to allow pumps, 
valves, etc. to be powered by an auxiliary source 
when a main power intemption occurs 

Svstem Alarm: Relay B transfers whenever in- 
strument detects a system diagnostic error (this 
mode overrides normal control or alarm operating 
mode) 

Indicators ............... Relay A and B annunciators flash to indicate 
respective relay status 

.................. Outputs Two SPDT contact outputs; U.L. rating: 
5A 1 151250 VAC, 5A Q 30 VDC resistive 

Temperature 
Compensation ........... None; user-entered linear % per OC slope; user- 

entered temperature curve; or automatic over -1 0 
to +200°C when built-in solution concentration 
conversion table is used. Temperature sensor is 
1000 ohm platinum RTD. 

Sensor-to-Analyzer 
Distance .................... Maximum cable length is a function of measuring 

range and allowable non-linearity. The following 
schedule is recommended: 

Full Scale Ranae Max. Lenath 
............... 200 to 2000 microSiemenslcm 200 feet 

....... 2000 to 2,000,000 microSiemenslcm 300 feet 

Power 
Requirements ...... 100-1 37 VAC, 50160 Hz. (less than 6 VA); 

optional 200-275 VAC, 50160 Hz. 
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SECTION 2 - SPECIFICATIONS PART ONE - INTRODUCTION 

2.2 Analyzer Performance 
(Electrical, Analog Outputs) 

2.3 Mechanical 

Remote putput 
Hold ...................... .... LSTTL-compatible (active low) or switch closure 

input 

........ Analog ClutputsY Isolated 0-1 mA, 100 ohms maximum load 
Isolated 0-5 VDC, 50K minimum load 
Isolated 4-20 mA, 600 ohms maximum load 

Range Expand -- The analog outputs can be made to represent any 
segrrvent of the measuring scale. 

Each1 output is isolated from the input, ground and line power, but 
not irom each other. 

:Sensitivity .................. 0.3% of span 

...................... Stability 0.1 % of span per 24 hours, non-cumulative 

.............. Nan-tinem 0.5% of span 

............. Repeatability 0.2% of span or better 

...... Temperat-ure Drift Zero: 0.025% of span per OC 
Span:0.025% of span per "C 

......... Responsc Time O.l,1, 10, or 30 seconds to 90% of value upon 
step change, selectable 

Enclosure .................. NEMA 4X, 1/2 DIN, polycarbonate with two 
1/2-inch conduit holes and two stainless steel 
mounting brackets 

Mounting 
........... Configuraiions Surface, panel, and horizontal pipe mount; 

vertical pipe mounting optional 

................ Yet Weigt,~t 3.5 Ibs. (1 -58 kg) approx. 
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PART TWO - INSTALLATION SECTION 1 - UNPACKING 

. - 

PART TWO INSTALUT~ON 

SECTION 1 - UNPACKING 

After unpacking, it is recommended to save the shipping 
carton and packing materials in case the instrument is 
stored or re-shipped. Inspect the equipment and carton for 
damage. If there is evidence of shipping damage, notify the 
carrier immediately. 

SECTION 2 - MECHANICAL REQUIREMENTS 

2.1 Location 

2.2 Mounting 

1. Locate the 672E as close as possible to where the sen- 
sor is to be installed. The maximum distance between 
the sensor and analyzer depends upon the full-scale 
value of the analyzer. 

With Full-scale Value Between 200 and 2000 mi- 
croSiemens/cm: The analyzer may be located up i o  
200 ft. (61 m) from the installed sensor. 

With Full-scale Value Between 2001 and 2,000,000 
microSiemens/cm: 'The analyzer may be located up 
to 300 ft. (91 m) from the installed sensor. 

2. Mount the 672E in a location that is: 

r Clean and dry where little or no vibration exists. 

Protected from corrosive fluids. 

r Within ambient temperat~~re limits (-4 to +140°F; 
-20 to +60°C). 

CAUTION: MOUNTING THE ANALYZER IN DI- 
RECT SUNLIGHT MAY INCREASE THE AMBIENT 
TEMPERATURE ABOVE THE MAXIMUM LIMIT. 

Refer to Figure 2-1 for enclosure and mounting dimension details. 
Figure 2-2 illustrates various ways to mount the analyzer usirrg 
the supplied stainless steel brackets and hardware. Determine 
how you want to mount the analyzer and attach the hardware in 
the specific way depicted in the illustration. To panel mount: 

1. Place Tir~nerman fasteners on each mounting bracket as 
shown in Figure 2-2. 

2. Place instrument into 5.43 x 5.43 inch (1 38 x 138 mm) 
square panel cutout and fasten brackets to instrument 
case with No. 8-32 x 318 inch long screws. 
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PART TWO - INSTALLATION SECTION 2 - MECHANICAL REQUIREMENTS 

I 

NO7P: Use the appropriate mounting bracket holes 
(depicted in Figure 2-2 with screw heads) to 
properly position brackets. ---* 

3. Tighen No. 10-32 x 314 inch long screws into Tinnerman 
fasteiners until ends of screws are snugged against the 
panql. 

/ -/ 

+_ . . -  
FGGURE 3 . 1  Enclosure Outline 

omlvrunL 
VERTCAL 
PIPE MOUNT 

Model 672E 

FIGURE 2-2 Idounting Configurations 
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PART TWO - INSTALLATION SECTION 3 - ELECTRICAL CONNECTIONS 

2.3 Conduit Holes 
Requirements 

w 

Recommendation: Run all wiring to the analyzer in 112-inch, 
grounded metal conduits. If conduit is not used, install appro- 
priate strain reliefs or cable grips (pln 99X3H1091) and 
watertight locknuts (pln 99X3H1230) into cable entry holes. 
Seal all unused cable entry holes with appropriate plugs. 

NOTE: Use NEMA 4 rated fittings and plugs to maintain the 
watertight integrity of the NEMA 4 enclosure. 

SECTION 3 - ELECTRICAL CONNECTIONS 

3.1 Sensor 

Directly Wiring Sensor 
to 672E Analyzer 

(no interconnect cable 
and no junction box) 

Indirectly Wiring Sensor 
Using Interconnect Cable 

and Junction Box 

3.2 Analog Outputs 

tr* 

Isolated 0-5 VDC 

To access terminals for electrical connections, loosen the 
four fasteners and open enclosure door. Carefully remove 
LCD board assembly (Figure 3-1 on page 17) by loosening 
the two captive fasteners. Figure 2-3 on the next page 
shows terminal designations for instrument hookup. 

Recommendation: Route sensor and interconnect cable, if 
used, in 112-inch, grounded metal conduit to protect them 
from moisture, electrical noise, and mechanical damage. . 

NOTE: Do not route sensor or interconnect cable in any 
conduit containing AC power wiring ("electrical 
noise" may interfere with the sensor signal). 

CAUTION: WHEN TERMINATING SENSOR OR INTER- 
CONNECT CABLE, USE ONLY THE STANDARD 
TERMINATION PROCEDURE DESCRIBED IN THE SEN- 
SOR INSTRUCTION MANUAL. 

Refer to Figure 2-3 and connect sensor cable wires to "SENSOR" 
terminals 1 through 6 on TB2, matching colors as indicated. 4- 
wavs connect the shield wire to the "SHLD" terminal. 

In the junction box, connect the sensor and interconnect ca- 
ble wires, matching colors and connecting the shield wires 
together. Do not connect these shield wires to earth ground. 

In the analzer, connect the interconnect cable wires to 
"SENSOR terminals 1 through 6 on TB2, matching colors 
as indicated. Always connect the shield wire to the 
'SHLD" terminal. 

The analog outputs track the measured conductivity or % 
concentration. The outputs can represent the entire measur- 
ing scale or any desired segment of it. To use the range 
expand feature, refer to Part Three, Section 10.2 for details. 

This output can drive a load of greater than 50,000 ohms. On 
TB2, connect load (+) to Terminal 8 and load (-) to LO Terminal 9. 
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PART TWO - INSTALLATION SECTION 3 - ELECTRICAL CONNECTIONS 

Isolated 0-1 mA 

Isolated 4-20 mA 

3.3 Remote Output Hold 

3.4 Relay Outputs 

This oqput can drive a load of up to 100 ohms. On TB2, con- 
nect loayd (+) to Terminal 10 and load (-) to LO Terminal 1 1. 

1 

This oqlput can drive a load of up to 600 ohms. On TB2, 
connecl load (+) to Terminal 12 and load (-) to Terminal 13. 

The in5:trument will accept an LSTTL-compatible (active 
low) or  witch closure input to hold the latest output during 
calibratipn or instrument setup to suspend operation of the 
receiving device. .Refer to Part Three, Section 10.3 for 
:ompletje details. 

Zonnec: switch closure wires to HOLD Terminal 14 and LO 
'Termina11l15 on TB2. When an LSTTL input is used, connect 
:signal "Ir~w" to LO Terminal 15. 

Two set:; of SPDT relay outputs are provided at Tern~inals 1 
Ihrough on TB1. They are not powered. However, the in- 
strument's line power may be used to power control or alarm 
devices jsing these outputs. Refer to Figure 2-4 for wiring de- 
lails. An,extra, unfused L1MOT power source (Terminal 7 on 
TB1) is provided to connect line power to the relay outputs. 
Always qheck control wiring to insure that line power will not be 
shorted by the switching action of the relay contacts. Refer to 
Part Thrve, Section 9 for relay setup instructions. 4 

NOTE: Because of space limitations within the instrument 
pnclosure, it is recommended that bulky wiring con- 
vections (resulting from combinations of muhiple 
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FIGURE 2-3 Electrica, Terminal Arrangement and Designations 
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PART TWO - INSTALLATION SECTION 3 - ELECTRICAL CONNECTIONS 

w 

3.5 Line Power 

connections per terminal and large gauge wires) be 
terminated outside the instrument enclosure, pref- 
erably in an external junction box. 

CAUTION: Do not exceed each relay's contact rating of 
5A 1151230 VAC. If larger currents are to be switched, 
use an auxiliary relay to extend relay life. When relay 
outputs are used, the instrument's line power wiring 
must be adequate to conduct the anticipated load(s). 

r- COU 
I N.0. -0----0- I 
I ' N.C. -o--- 

\ IammLl 
la- I  

an- I * #HQ I 

NEUT r I 
- I 

1 \------ 

FIGURE 24 Connecting Control Or Alann Device(~) To Relay Outpots 

Connect line power to MAINS Terminals 8, 9, and 10 on 
TB1. The L1 HOT Terminal 8 is fused (114 amp. slow-blow) 
to protect instrument circuits. (NEUT Terminal 9 is also 
fused on instruments equipped with the 230 VAC dual-fused 
option.) Use wiring practices which conform to local codes 
(National Electrical Code Handbook in the U.S.A.). Use only 
the standard three-wire connection. The ground symbol 
Terminal 10 grounds the instrument which is mandatory for 
safe operation. 

CAUTION: Any other wiring method may be unsafe or 
cause improper operation of the instrument. 

It is recommended not to run line power or relay outputs 
powered off the line in the same conduit with the sensor 
signal wires ("electrical noisen may interfere with sensor 
signal). 

Rev. 2-896 Model 672E 



PART THREE - OPERATION SECTION 1 - OPERATING CONTROLS 

SECTION 1 - CSPERATING CONTROLS 

1.1 Keypad Switches 

Two b~inks of eight DIP switches each, used for instrument 
setup, gre located at the right edge of the LCD board as- 
sembly (Figure 3-1). These switches are easily accessed by 
openinb the enclosure door which can be removed by un- 
snappirpg it from its hinge. 

The kqpad, all switches and status indicators used for in- 
strumerpt operation are described in this section. Familiarize 
yoursel'l with each item before operating the instrument. 

1 . EXf4HCANCEL key (Figure 3-1 ) 

Selgcts the normal "measurement" display mode or an 
"exgmination" display mode. Successive key presses 
altqmate the display between these two modes. 

I In measurement mode: 

rhe  display shows measured variable selected with 
PISP VAR key: conductivity, % concentration -- if * 
pne of the solution concentration conversion tables 
(S used, temperature, or the 4-20 rnA instrument 
putput. 

I In "examination" mode: 

The display shows setup variables and their stored 
yalues. Setup data such as calibration values, relay 
yetpoints, etc. are called up in the sequence shown 
ip Figure 3-2 by pressing NEXT key (item 2). Values 
van be changed by using the 0 and @ keys (items 3 
ynd 4) and are entered by pressing the EN- 
1TEWCANCEL HOLD key (item 5). Any entry routine 
rpay be canceled by pressing the EXAHCANCEL 
l;ey which also returns the display to the normal 
measurement mode. 

I \vith display in measurement mode: 

7'his key has no effect. 

kVith display in "examination" mode: 

qcrolls the display to show next setup variable with 
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PART THREE - OPERATION SECTION 1 - OPERATING CONTROLS 

each press. After pressing ENTEWCANCEL HOLD 
key (item 5) to enter a specific menu, each press of 
the NEXT key displays the setup variables in se- 
quence for that menu. The setup variables "wrap 
aroundn from last to first within the menu. Refer to 
Table A in Section 3.3 for a complete listing of all 
setup variables. 

3. 0 key (Figure 3-1) 

With display in measurement mode 

This key has no effect. 

With display in "examination" mode: 

Increases flashing digit value by one with each key 
press or continually advances digit value from 0 thru 
9 by holding key down. This key is used with key 
(item 4) to change displayed value to a new value. 

a N LO STD CAL DB A JBi 
FS O U i  S!M VALUE SET P i  B 

TABLE ERROR HOLD OK LOCK 

EW/CbNtiL N X  

mm K' i 
D6P VnR 3 G l N  CIL END CAL OUiPUi / , D I S P S Y  

MODULE 
ASSEMBLY 

j 

Rev. 2-896 

FIGURE 3-7 LCD Board Assembly and Location of Operating and Setup Controls 
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PART THREE - OPERATION SECTION 1 -OPERATING CONTROLS 

4. 0 kpy (Figure 3-1 ) 

\;h(ith display in measurement mode: 

;,%is key has no effect. 

With display in "examination" mode: 

F?rogressively selects the next digit to the left to 
fkash with each press-and-release so that its value 
qan be changed with 0 key (item 3). The flashing 
qigit "wraps aroundn from far left to far right. 

5. ENFWCANCEL HOLD key (Figure 3-1 ) 

Vdith display in measurement mode: 

Crancels output hold feature when pressed together 
~ ( i h  OUTPUT key (item 9). 

v i th  display in "examinationn mode: 

A,. Enters displayed value into memory (if within ac- 
ceptable range) for the indicated setup variable. 
Display flashes "OK" for approximately 5 sec- 
onds to confirm entry. 

B. Cancels o~~tput  hold feature when pressed to- 
gether with OUTPUT key (item 9). 

6.. DISPI VAR key (Figure 3-1 ) 

njith display in measurement mode: 

Sl;rolls display with each key press to show the fol- 
loping measured variables: 

A. Conductivity in pSIcm, mSIcm or Slcm. 

B. % Concentration -- only when one of the solution 
concentration conversion tables is used to con- 
vert the measured conductivity. 

C. Temperature in OC or OF. 

D. The 4-20 mA instrument analog output. 

NQTE: As a display check, all indicators light up (as 
shown in Figure 3-7) when 4-20 mA output 
variable is displayed and @ key is pressed. 

Wrth display in "examination" mode: 

Model 672E 

TQis key has no effect. 
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PART THREE - OPERATION SECTION 1 - OPERATING CONTROLS 

1.2 DIP Switches 
Upper Switch Bank (S10) 

1 7. BEGIN CAL key (Figure 3-1) 

I With display in measurement mode: 

A. Displays stored value for LO or HI CAL VALUE 
, setup variable used in "two-key" calibration 

method. Each key press alternately displays both 
stored values. EXAMICANCEL key must be 
pressed to return display to normal indication. 

B. Initiates calibration of a point used in "to-key" 
calibration method. Specific conductivity (or % 
concentration) reference solution values should 
be stored in memory before using this key to ini- 
tiate calibration. See Part Three, Section 5.4 (or 
Section 7.4 for % concentration) for details. 

I With display in "examinationn mode: 

This key has no effect. 

8. END CAUHOLD recessed button (Figure 3-1) 

I With display in measurement mode: 

Activates output hold feature when pressed together 
with OUTPUT key (item 9). 

H With display in "examinationn mode: 

A. Completes calibration of a point used in "to- 
key" calibration met hod. 

B. Activates output hold feature when pressed to- 
gether with OUTPUT key (item 9). 

9. OUTPUT key (Figure 3-1) 

With display in measurement or "examination" mode: 

A. Activates output hold feature when pressed together 
with recessed END CALIHOLD button. 

B. Cancels output hold feature when pressed together 
with EN'TERICANCEL HOLD key. 

1 0. RELAY A ALMICTRL switch (No. 8, Figure 3-1 ) 

ALM POSITION (up) - Selects alarm mode of operation 
for Relay A (dual-alarm point functions). 

CTRL POSl1-ION (down) - Selects control mode of op- 
eration for Relay A (setpoint and deadband functions). 
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11. R 4 M Y  A HVLO switch (No. 7, Figure 3-1) 

HI POSITION (up) - Selects Relay A to operate in re- * 
sponse to increasing measured conductivity or % 
cor~centration. 

L O  POSITION (down) - Selects Relay A to operate in 
response to decreasing measured conductivity or % 
cordcentration. 

12. RE,LAY B ALMICTRL switch (No. 6, Figure 3-1) 

AL!6 POSITION (up) - Selects alarm mode of operation 
for Relay B (dual-alarm point functions). 

CTFL POSITION (down) - Selects control mode of op- 
erxion for Relay B (setpoint and deadband functions). 

13. R E P Y  B HVLO switch (No. 5, Figure 3-1) 

HI POSITION (up) - Selects Relay B to operate in re- 
spqnse to increasing measured conductivity or % 
coqcentration. 

LO :POSITION (down) - Selects Relay B to operate in 
response to decreasinq measured conductivity or O h  

copcent ration. * 
14. R E P Y  B SYS mode switch (No. 4, Figure 3-1) 

In t , ie DOWN position, ,this switch selects Relay B to 
opqate as a "system alarmn relay which overrides the 
conjrol or alarm mode selected with RELAY B mode 
swivh (item 12). This SYS mode switch has no effect in 
the CUP position. 

15. FAlC SAFE switch (No. 3, Figure 3-1) 

In tbie DOWN position, this switch selects fail-safe op- 
eralion for Relays A and B which reverses normal 
operation to allow pumps, valves, etc. to be powered by 
an quxiliary source when a main power interruption oc- 
cur:;. This switch has no effect in the UP position. 

I 

16. X pnd Y switches (No. 2 and No. 1 respectively, 
Figlure 3-1 ) 

Thgse two response time switches configure the 672E 
for: - 

A. 'The time it takes for the display and analog outputs 
?o respond to a change in the measured conductivity 
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Lower Switch Bank (S11) 

B. The rate of change that is acceptable for the con- 
ductivity input during calibration when using the 
"two-key" method. 

C. The rate of change that is acceptable for the tem- 
perature input during calibration when using the 
"two-key" method. 

To select one of the four response times, place X and Y 
switches in the positions shown in the following matrix: 

10 sec. 
30 sec. 

17. "CI0F switch (No. 8, Figure 3-1 ) 

In the UP position, this switch selects measured tem- 
perature to be displayed in "C. In the DOWN position, 
the measured temperature is displayed in OF. 

18. CONC NONE switch (No. 7, Figure 3-1) 

In the DOWN position, this switch selects the 672E to 
be used as a conductivity instrument -- not a % concen- 
tration monitor. This switch has no effect in UP position. 

19. CONC TABLE switch (No. 6, Figure 3-1) 

In the DOWN position, this switch enables one of the 
built-in solution concentration conversion tables to be 
selected to convert measured conductivity to O h  concen- 
tration. This switch has no effect in the UP position. 

20. CONC USER switch (No. 5, Figure 3-1) 

In the DOWN position, this switch selects the user- 
defined solution concentration conversion table to be 
used to convert measured conductivity to O h  concentra- 
tion. This switch has no effect in the UP position. 

21. TEMP COMP NONE switch (No. 4, Figure 3-1) 

In the DOWN position, this switch selects no tempera- 
ture compensation that otherwise would be applied to 
the measured conductivity. Raw, uncompensated con- 
ductivity or % concentration values are displayed. This 
switch has no effect in the UP position. 
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1.3 BAlTERY Jumper 

1.4 Status Indicators 

92. TEVP COMP LINEAR switch (No. 3, Figure 3-1) 

In the DOWN position, this switch selects the user- w 
ent~ired linear compensation slope value (in % per "C) 
to be applied to the measured conductivity. This switch 
hashno effect in the UP position. 

23. TENlP COMP TABLE switch (No. 2, Figure 3-1) 

In thp DOWN position, this switch selects the temperature 
com9ensation curve in the selected built-in solution con- 
centration conversion table to be applied to the measured 
concluctivlty. This switch has no effect in the UP position. 

NOTE: If no conversion table or the user-defined con- 
version table is selected with the CONC NONE 
or CONC USER switch respectively, the TEMP 
COMP TABLE switch must be in the UP posi- 
tion. 

24. TEMP COMP USER switch (No. 1, Figure 3-1) 

In the DOWN position, this switch selects the user- 
defir~ed temperature table curve (up to 10 user-entered 
data points) to be applied to the measured conductivity. 
This!switch has no effect in the UP position. 

25. 6AmERY jumper (Figure 3-1) 

ON .- Connects battery to keep the volatile memory 
powvred when there is a line power interruption. This 
ensures that all outputs and the 672E's operating state 
are immediately restored to their original status when 
line power is returned. 

OFF - Disconnects battery when instrument is not to be 
used for an extended time. 

NOT(€: All user-entered values are stored indefinitely in 
another memory which is non-volatile. These 
values will not be lost even if this battery is de- 
pleted, or the jumper is removed or in the OFF 
position. 

2f5. A an@ B relay indicators (LCD display) 

Respective indicators flash on and off to indicate that 
the ipstrument control state has initiated relay action 
(for rrorrnal or fail-safe relay operation). -i 
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27. HOLD indicator (LCD display) 

lndicates that output hold feature is in use (instrument 
output values are maintained and relays configured for 
control mode are suspended in their "off" state). 

NOTE: After 30 minutes, HOLD indicator flashes to in- 
dicate that output hold feature will be 
automatically canceled in 30 seconds. Pressing 
any key extends hold feature for another 30 
minutes. 

28. OK indicator (LCD display) 

Flashes for approximately 5 seconds to confirm suc- 
cessful entry of a setup -variable value. 

29. LOCK indicator (LCD display) 

lndicates that instrument keypad entry is "electronically 
locked" to prevent unauthorized tampering of stored 
setup variable values. Refer to Section 11 for securii 
lock feature details. 

NOTE: Calibration values can be entered and all 
stored setup variable values can be displayed 
when instrument is "locked. 

30. ERROR indicator (LCD display) 

Flashes to indicate an incorrect entry or alternately 
flashes with "Er I", "Er Z", etc. to up to "Er 12" to indi- 
cate a system diagnostic error causing improper system 
operation. 

SECTION 2 - MEASURED VARIABLES 

The 672E can display four measured variables. With the 
display in the measurement mode, each press of the DlSP 
VAR key sequentially displays: 

H Conductivity in pSIcm, mS/cm or Slcm 

H % Concentration -- only when one of the solution con- 
centration conversion tables is used to convert the 
measured conductivity. 

H Temperature in OC or OF. 

H The 4-20 mA instrument analog output. 
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3.1 Calling Up 
Setup Variables 

3.2 Entering Values 

3.3 Setup Variables 
Call-up Chart and 
Table of Descriptions 

- * 
' 1 .  Wittll the display in the measurement mode, press the 

EXJtMICANCEL key to change the display to the 
"exixminationn mode. (This shows the first of five menu 
ideqtifiers. Each menu contains different setup vari- 
ablqs to configure the instrument.) 

2. Pre<,;s the NEXT key to scroll the display (shows the 
ideqtifier for the next menu of setup variables). 

3. Wit11 the display indicating the identifier for the desired 
mequ, press the ENTER key to access the first setup 
variable within that menu. 

4. Press the NEXT key to display the next setup variable, 
in sgquence, for that menu. The setup variables "wrap 
aroundn from last to first within each menu. 

Press th:a EXAMICANCEL key anytime to retum the display 
to the mpasuring mode. 

Use the O and keys to change displayed setup values. 
Each press of the O key increases the flashing digit value 
by one. Nhen held down, the 0 key continually advances 
.the valurs. Pressing and releasing the @ key selects the 
rext digit to the left which flashes, indicating that it can be 
changed using the O key. After setting the desired value, 
press the ENTER key to store it in memory ("OK" flashes for 
qpproxin~ately 5 seconds to confirm that the entry was ac- 
wpted or "ERRORn flashes if the entry was invalid). 

Figure 3.~2 on the following page shows the four measured 
variable pdisplay modes (shaded boxes at top left of chart), 
the five Venus of setup variables (across top of chart), and 
the call-yp order of the setup variables within each menu. 
Dependit,~g on selected DIP switch settings, specific setup 
variables are not displayed and do not apply (see footnotes 
qt botton,~ of chart). 

Model 672E Rev. 2-896 



EXAM1 

(Sollware C"NCQ 
Revision I.D.) 

Dlsplayed only when one of the conversion tables Is used lo convert conductlvlty lo % Dlsplayed only when the oulpul hold feature Is IN! In use. 
concenlrallon. Dlsplayed only when no converslon table or the user-deflned % concenlrallon converslon table 
Dlspiayed only when the llnear %I°C temperature compensallon method Is selected and is sefecled. When a built-In conversion table Is selected, the correct display formal for that table 
the 672E Is In the conducllvity measurlng mode. Is automallca~ly sel. 

Displayed only when Relay B Is In normal control or alarm operallng mode, not "system Not displayed when a bullt-In concentrallon converslon table Is selected. 
diagnosllc alarm" mode. 
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'The foll;~wing table lists each of the five setup variable 
menus, ,*:he setup variables within each menu in exact order 
of call-up, and describes their use and entry value range. + 
Recomqnendation: Write the setup values you used into 
the far ripht column for convenient referral. 

' Only provided and displayed when the linear %I0C Wmperature compensation method 
is selected and the 672E is in the conduqtivity meaquring mode. 
Only provided and displayed when relay is configu~pd for 'control" mode of operation. 

3 Only provided and displayed when relay 16 configu~~d for &larrnn mode of operation. 
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PART THREE - OPERATION SECTION 3 - SETUP VARIABLES 

' Only provided and displayed when the output hold feature is in use. 

Table A - DESCRIPTION OF SETUP VARIABLES (continued) 

One of these values is displayed only when no conversion table or the user-defined % concentration conversion table is 
selected. When a built-in conversion table is selected, the correct display format is automatically set for that table. 

One of these identifiers is displayed only when the corresponding built-in conversion table or user-defined conversion table 
is selected. 

Displayed 
Identifier 

One of these identifiers is displayed only when the user-defined conversion table is selected and the linear %/OC or user- 
defined temperature table compensation method is used. 

llse For This 
Setup Variable 
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Record 
Entry 

Entry Value Range 

"outPn (Output) Menu $I 

Model 672E 

Min. Max. 

'SIM 
VALUF' 

'LO 
OUT VALUE" 

'HI 
OUT VALUE" 

Cond. 

Conc. 

Cond. 
Conc. 
Cond. 
Conc. 

Sets the simulated conductivity or % concentration 
value for diagnostic purposes. (The analog output 
values correspond to the displayed SIM VALUE, and 
the relays respond as if it was a measured value.) 
Sets the low endpoint at which minimum outputs 
(0 VDC, 0 mA and 4 mA) are provided. 
Sets the high endpoint at which maximum outputs 
(5 VDC, 1 mA and 20 mA) are provided. 

"ZErO" 
'200.0 pS/cm", 
7000 pS/cmn, 

'2.000 mS/cmw, 
'20.00 mS/cmW, 
'200.0 mS/cmW, 
2000 mS/cmn, 

- or - 
'8.00 s/cmnS 

'0000" and 'LOCK" 
"tb I%", 
"tb 2%", 
"tb 3%", 
"tb 4%", 
"tb 5%", 
"tb 6%", 
"tb 7%", 
"tb 8%". 
"tb 9%", 

- or - 
"TABLE Pt ICONC"~ 1 

wh/°C*, 
"TABLE tb 1 %PC", 
"TABLE tb 2%PCn, 
"TABLE tb 3%/"Cn, 
"TABLE tb 4%/"CW, 
TABLE tb 5%/"Cn, 
TABLE tb 6%I0C", 
TABLE tb 7%I0C", 
TABLE tb 8%I0C", 
"TABLE tb 9%/OCn, 

- or - 
TABLE Pt 1 TC"~  

0.0 

0.0% 

0.0 
0.0% 
0.0 

0.0% 

100.0% F.S. 

100.0% 

.100.0% F.S. 
100.0% 

100.0% F.S. 
100.0% 

'CnFg" (Configuration) Menu 
Zeros the instrument during startup procedure. 
Selects the display format (measurement units and 
decimal point position) during initial instrument setup. 

Initiates the security lock feature. 
For use when using the analyzer to measure % 
concentration values instead of conductivity values. 
Selects one of the built-in conversion tables or the 
user-defined conversion table to convert conductivity 
values to % concentration values. 

Selects one of the built-in temperature compensation 
tables to be applied to the measured conductivity. 

No value is entered. 
Use U key to select the 
desired display format. 

0000 1 9999 
Built-in or user-defined 
table is selected by DIP 
switch settings. U or c= 
keys further select the 
desired built-in table 

(if selected). 

The actual temperature 
compensation method is 
selected by DIP switch 

settings. 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

4.1 Checking Battery 
Back-up Jumper 

4.2 Selecting Conductivity 
Measurement Mode 

4.3 Selecting Display 
Format 

Setting 
Measurement Units 

and Decimal Pt. Position 

Setting 
Full-Scale Value 

w 
When ywou want to use the 672E to monitor and display 
~onduct~vity, follow the setup instructions in this section. For 
roperatirpg the 672E as a % concentration analyzer, disre- 
gard thiis section and use the setup instructions in either 
Section 116 (when using a built-in conversion table) or Sec- 
tion 8 (wyhen using the user-defined conversion table). 

An internal battery powers the volatile memory in the event 
that 1ine.power is lost. This ensures that all outputs and the 
672E's operating state are immediately restored to their 
original  tatu us when line power is returned. The 672E is 
supplied with its BATTERY jumper (Figure 3-1) in the ON 
position. Make sure to set this jumper to ON before pro- 
ceeding. 

Locate t-be lower bank of eight switches at right edge of 
LCD reagout (Figure 3-1) and place CONC NONE switch in 
DOWN position. 

MOTE: ;The CONC TABLE and CONC USER switches 
;must be set to their UP positions. 

e 
11. With display in conductivity measuring mode, press 

-CANCEL key to place display in "examination" 
modp (display indicates "Condn). 

2. P r e ~  NEXT key until display indicates "CnFg". Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErOn). 

3. Preqs NEXT key once to access the display format 
setu2 variable (display indicates one of the format se- 
lectitpns shown in Figure 3-2). 

4. Preqs O key until display indicates the desired meas- 
ureq~ent units and decimal point position you want in 
the qneasuring scale. 

5. Preqs ENTER key to enter your display format selection 
(display indicates "FS VALUE to confirm entry and 
flashes far right "On to indicate that you can now set and 
enter the desired full-scale value). 

. Use .O and a keys to make display indicate desired full- 
scalg value. It must be less than or equal to the display * 
forqat value selected in steps 4 and 5. 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

Settinc 
Temperature Units 

(OC or OF) 

4.4 Selecting Temperature 
Compensation Method 

None 

Linear 

7. Press ENTER key to enter full-scale value ("FS VALUE 
disappears and "OK" flashes to confirm entry). Then 
press EXAMICANCEL key twice to return display to 
measuring mode. 

8. Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place OCI0F switch in the 
DOWN position to display temperature in OF or in the 
UP position for OC. 

When the 672E is used as a conductivity analyzer, one of 
four temperature compensation methods may be selected. 

Temperature compensation may be purposely bypassed to 
provide raw, uncompensated conductivity readings. Typi- 
cally, "None" compensation is used when the solution 
temperature remains constant and/or when uncompensated 
readings are desired. Locate the lower bank of eight 
switches at right edge of LCD readout (Figure 3-1) and 
place TEMP COMP NONE switch in DOWN position. 

NOTE: The other three TEMP COMP switches (LINEAR, 
TABLE and USER) must be set to their UP posi- 
tions. 

Linear compensation is the most frequently used method, 
since it is sufficient for most applications and is simple to 
implement. This method provides temperature-compensated 
conductivity readings referenced to 2S°C. Enter the desired 
temperature compensation slope value in "% per OCn that 
you want applied to the raw, measured conductivity. 

1. Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place TEMP COMP LIN- 
EAR switch in DOWN position. 

NOTE: The other three TEMP COMP switches (NONE, 
TABLE and USER) must be set to their UP 
positions. 

2. With display in conductivity measuring mode, press 
EXAMICANCEL key to place display in "examination" 
mode (display indicates "Cond"). 

3. Press NEXT key until display indicates "CnFg*. Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErO"). 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

Built-in 
Solution Table 

Setting 
DIP Switches 

Finding Tables 

Selecting 
A Table 

4. Press NEXT key until display indicates "%I0C" and a 
vall;~e with its far right digit flashing. This indicates that 
you can now setlchange the temp. comp. slope value. -' 

5. Bawd on raw conductivity versus temperature values, 
detyrrnine the desired slope value to enter for the solu- 
tion being measured. For most aqueous solutions, the 
slope value is approximately 2.00%/"C. 

16. Use 0 and a keys to make display indicate desired 
tern?. comp. slope value. 

7. Press ENTER key to enter temp. comp. slope value 
("o@ flashes to confirm entry). 

This m~thod provides extremely accurate temperature- 
 om penyated readings referenced to the "C temperature of 
Qhe selected table (typically 25°C). Select one of nine built- 
iin tempcarature data tables that corresponds with the meas- 
ured soldtion. The data in the selected table is then applied 

the r y ,  measured conductivity. 

* .  Locqte the lower bank of eight switches at right edge of 
LCC readout (Figure 3-1) and place TEMP COMP * 
TAB,LE switch in DOWN position. 

NOTE: The other three TEMP COMP switches (NONE, 
LINEAR and USER) must be set to their UP 
positions. 

2. With display in conductivrty measuring mode, press 
EW4yMICANCEL key to place display in "examination" 
modp (display indicates "Cond"). 

5. Preqs NEXT key until display indicates "CnFgn. Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErO"). 

4. Press NEXT key until display indicates TABLE tb 1°/dOC 
(or "[ABLE tb 2W°C, etc.). 

3. Tablie B lists the built-in temperature compensation ta- 
bles(by their displayed identifiers), the type of solution 
each represents and its "C reference temperature. 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

User-Defined 
Temperature Table 

Determining 
Data For Entry 

Table B - BUILT-IN 'TEMP. COMPENSATION TABLES 
Diiplayedldenlifier 1 Solution I Concenttation ReferenceTemp. 

I "TABLE tb 1 %PC" I NaCl I 0-5% 7 25°C 

I "TABLE tb 7 %I0C" I NaOH 1 0-20% 1 100°C I 

Use the 0 and 0 keys to make display indicate desired 
table (1, 2, 3, etc.). 

"TABLE tb 8 %PC" 
"TABLE tb 9 %I0C" 

6. Press ENTER key to enter selected temp. comp. table 
("OKn flashes to confirm entry). 

This method provides extremely accurate temperature- 
compensated readings for solutions not handled by one of 
the built-in temperature compensation tables previously de- 
scribed. Enter up to 10 data points to define a temperature 
curve for the solution being measured. Each data point on 
the curve consists of a temperature value and a correspond- 
ing calculated compensation factor. This curve is then 
applied to the raw, measured conductivity. 

CaC12 
H3PO4 

NOTE: You need to plan ahead and determine the tem- 
perature and compensation factor for each point in 
the user-defined table before entering the data. The 
table need not contain all 10 points, but you must 
enter at least the first two points (Pt. and Pt. 2). 

Create a temperature curve for the solution by measuring 
and noting the raw, uncompensated conductivity of the 
solution at various temperatures, including a reference tem- 
perature. You can use the 672E to do this but onlv when the 
following provisions are met: 

0-15% 
0-40% 

The CONC NONE switch must be set in DOWN position 
and the other two CONC switches (TABLE and USER) 
must be set to their UP positions. 

25°C 
25°C 

The TEMP COMP NONE switch must be set in DOWN 
position and the other three 'TEMP COMP switches 
(LINEAR, TABLE and USER) must be set to their UP 
positions. 

The 672E must be calibrated (refer to Part Three, Sec- 
tion 5 for instructions). 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

Calculate the compensation factors for each noted tempera- 
t v e  by u$ing its noted corresponding conductivity val;e in 
the following equation: * 

~om~ebsat ion Factor Cond. Value at Ref. Temp. 
For Each Noted Temp. = Cond. Value at Noted Temp. r 

Example: Suppose the raw conductivity values were 10 
mS/cm at a 25°C reference temperature, 12 
mS/cm at 50°C, and 7 mS/cm at 1 5°C. Using the 
above equation, the compensation factors for 
each of the temperatures would be: 

10 divided by 10 = 1 .OO for 25°C 
10 divided by 12 = 0.83 for 50°C 
10 divided by 7 = 1.43 for 15°C. 

The following table shows the data for this ex- 
, ample, organized for temperature table entry: 

Raw Compen- Raw Compen- 1 ::?$ 1 ;R$ 1 I sation I Data 1 Temp 1 Cond 1 sation 1 
Factor Point (in OC) Value Factor 

Us;e the fclllowing convenient table to write in and organize 
the entry yalues for your user-defined temperature table. 

NOTE: Ypu must enter temperature values for each data 
pqint in the curve ascendinq order. Also, they 
mpst be between 0.0 and 200.PC and they cannot 
be? alike. Compensation factors must be values 
bqfween 0.00 and 99.99. Last, you must enter 
%,.a" C" for temperature values and "0.00" for com- 
pensation factors for d l  unused data points in the 
te le .  

- VALUES FOR USER-DEFINED TEMPERATURE TABLE 
Raw Compen- Raw Compen- 

Cond. sation Data Temp Cond. sation 
Value Factor (in O C )  Value Factor 

Pt 6 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

Setting 
DIP Switches 

Finding 
The Table 

Entering Temperature 
and Compensation Factor 

Values 

Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place TEMP COMP 
USER switch in DOWN position. 

NOTE: The other three TEMP COMP switches (NONE, 
LINEAR and TABLE) must be set to their UP 
positions. 

With display in conductivity measuring mode, press 
EXAMICANCEL key to place display in "examinationn 
mode (display indicates "Cond"). 

Press NEXT key until display indicates "CnFg". Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErO"). 

Press NEXT key until display indicates TABLE Pt 1 
TCn (or TABLE Pt 2 TC", etc.). If necessary, use 0 key 
to make display indicate "Pt 1 ". 

Press ENTER key to access the Data Point 1 tempera- 
ture value entry (display indicates "TABLE OC T C  and 
flashes far right digit). 

A. Use 0 and a keys to make display indicate desired 
temperature value for Data Point 1. 

B. Press ENTER key to enter OC value ("OK flashes to 
confirm entry, "OC" disappears and far right digit 
flashes to indicate that you can now setrchange the 
corresponding compensation factor). 

C. Use 0 and a keys to make display indicate corre- 
sponding compensation factor for Data Point 1. 

D. Press ENTER key to enter compensation factor 
("OKn flashes to confirm entry and "Pt 2" appears). 

Press ENTER key to access the Data Point 2 tempera- 
ture value entry (display indicates TABLE OC TC" and 
flashes far right digit). 

Repeat steps 5A, 5B, 5C, and 5D to enter the tempera- 
ture and corresponding compensation factor for each 
remaining data point in the table. 

Enter temperature values of "O.O°C" and compensation 
factors of "0.00 for any unused data points in the table. 
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PART THREE - OPERATION SECTION 4 - SETUP FOR CONDUCTIVITY 

4.5 Zeroing The System 

4.6 Initial Calibration 

NOTE: If this step is not done, the 672E recognizes the 
user-defined temperature table as incomplete 
(display flashes lrEr 8" when analyzer is in con- '~r) 

ductivity measuring mode). 

If, a:t a'later time, you need to add any new data points 
to th?e table, the entry(s) must comply with all of the 
contpitions previously described. 

You must "zero" the 672E to compensate for any sensor off- 
~ e t .  This; zeroing procedure, which takes approximately 90 
~econds, only needs to be performed during instrument 
Startup cjr whenever you replace the sensor or interconnect 
cable. Fpr best accuracy, zero the 672E with the intercon- 
nect cable, if used, installed in place. 

1. with display in conductivity measuring mode, press 
*CANCEL key to place display in "examination" 
mode (display indicates "Cond). 

2. Preqs NEXT key until display indicates "CnFgn. Then 
press ENTER key to access this menu of setup vari- 
able:; (display indicates "ZErO"). 

e 
3 Holding the sensor in air, press ENTER key to initiate 

zeroi,ng (display indicates "busy" and "HOLDn, then re- 
turns to "ZErO" when routine is completed). 

N O T :  During zeroing, the analog outputs are held at 
their minimum values and relay operation is 
suspended. 

&fore iqttially calibrating the instrument, read Part Three, 
Section E .1 "Summary of Methods To Usen. Then calibrate 
the instrutnent using the desired method. 

Rev. 2-896 



PART THREE - OPERATION SECTION 5 - CALIBRATION FOR CONDUCTIVITY 

SECTION 5 - CALIBRATION FOR CONDUCTIVITY 

,5.1 Summary of Methods 
To Use 

The instrument must be calibrated periodically with conduc- 
tivity reference solution(s) to maintain measurement 
accuracy. Recommendation: Establish a maintenance . 

program to keep the sensor clean and the instrument cali- 
brated. The time period between performing maintenance 
(days, weeks, etc.) is affected by the characteristics of the 
process solution and can only be determined by operating 
experience. 

You can calibrate the instrument two different ways:. 

The "conventionaln method (Section 5.3) requires the op- 
erator to enter the known reference solution value during 
calibration. 

NOTE: The conventional method should always be used 
for initial calibration or whenever the sensor has 
been replaced. 

The "to-keyn calibration method (Section 5.4) is espe- 
cially useful when an inexperienced operator is required 
to perform the calibration. This method requires a quali- 
fied person to "pee-enter" two desired reference solution 
values. Anytime thereafter, a novice operator can accu- 
rately calibrate the instrument for each point by simply 
pressing two keys. The only operator requirement is that 
the sensor must be in the appropriate reference solution 
for each calibration point. The operator doing the calibra- 
tion does not need to enter actual solution values. 

Regardless of the method used, calibration requires a clean 
sensor and one (or two) fresh, accurate conductivity refer- 
ence solutions. Normally, the "low" calibration point is 
entered as zero conductivity with the sensor in air. In this 
case only one reference solution is needed. It is recom- 
mended that the value of this "high" reference solution be 
close to the normal conductivity value of the process, or 
between 80% and 100% of the 672E7s full-scale value. 

NOTE: For applications requiring high measurement accu- 
racy within a segment of the measuring scale, the 
672E should be calibrated wifh two reference solu- 
tions. These "low" and "high" reference solutions 
should have values approximately equal to the 
segment's low and high endpoints respectively. 
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PART THREE - OPERATION SECTION 5 - CALIBRATION FOR CONDUCTIVI7Y 

5.2 Preparing Conductivity.. 
Reference Solutions 

5.3 Conventional Method 

Prepare iconductivity reference solutions  s sing Table D. Add 
tthe listecl grams of salt to one liter of distilled water to obtain 
the listed conductivity. Solutions of lower conductivity can 4 

he made by dilution with distilled water. Solution tempera- 
tures shquld be as near as possible to 25°C. 

T+ble D - CONDUCTIVITY REFERENCE SOLUTIONS I C 
Solution Value Grams NaCI 

mS/crn To% Added 
0.10 0.05 

1 

NOTE: ::o prepare reference solutions with a value greater 
t:,ban 100,000 pS/cm, call GLI Service for details. 

I., With display in conductivity measuring mode, hold 
clear sensor in air or, if using two reference solutions, 
p lac~ sensor in the lower value solution. (In this latter 
case,, allow display reading to stabilize. The sensor may '*.I 

take geveral minutes to attain temperature equilibrium 
with t~be solution.) 

2.. Press; EXAMICANCEL key to place display in 
"exar~ination" mode (display indicates "Cond"). 

3., P res  ENTER key to access the "Condn menu of setup 
variables (display indicates "LO CAL VALUE"). 

4., Use t? and a keys to make display indicate either: 

A. Zero conductivity if sensor is held in air, or ... 

B. Tkre known value of the lower conductivity reference 
sqlution if two solutions are used for calibration. 

5. Press ENTER key to enter value (display indicates 
''busy" for approx. 10 seconds, then flashes "OK to 
confirm entry, and returns to the conductivity measuring 
model!. 

"llrrY 

6. If a "ltpv" value solution was used, remove sensor ,from 
it and rinse sensor in clean water. 
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PART THREE - OPERATION SECTION 5 - CALIBRATION FOR CONDUCTIVITY 

QV 
5.4 "Two-Key" Method 

Pre-entering 
Calibration Points 

(By Qualified Person) 

7. Place sensor in "high" value reference solution. Allow 
sensor to attain temperature equilibrium with the solu- 
tion. 

1 8. Press EXAMICANCEL key to place display in 

I 
"examinationn mode (display indicates "Condn). 

9. Press ENTER key to access the "Cond" menu of setup 
variables (display indicates "LO CAL VALLIE"). 

10. Press NEXT key once to make display indicate "HI CAL 
VALUE". 

11. Use 0 and a keys to make display indicate the known 
value of the "high" conductivity reference solution. 

12. Press ENTER key to enter value (display indicates 
"busy" for approx. 10 seconds, then flashes "OK" to 
confirm entry, and returns to the conductivity measuring 
mode). 

This completes calibration for conductivity using the con- 
ventional method. 

When initiallv calibrating the 672E, or if the sensor has 
been replaced, you must first calibrate the instrument using 
the conventional method (Section 5.3). Anytime thereafter 
you can then use the "two-keyn method. 

To set up the 672E for routine "two-key" calibrations, a 
qualified person must first "pre-enter" one or two desired 
conductivity reference solution values for use as the cali- 
bration points. That person must also select an acceptable 
response time for the application. The instrument can then 
be periodically calibrated using the procedure described 
under the "Performing Calibrationn subheading. 

1. With the display in conductivity measuring mode, press 
EXAMICANCEL key to place display in "examination" 
mode (display indicates "Cond"). 

2. Press ENTER key to access the "Cond" menu of setup 
variables (display indicates "LO CAL VALUEn). 

3. Press NEXT key until display indicates "LO STD VALUE". 

4. Use Cr and 0 keys to make display indicate either: 
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PART THREE - OPERATION SECTION 5 - CALIBRATION FOR CONDUCTIVITY 

Selecting 
Response Time 

Performing Calibration 

A. Iiero conductivity if sensor is to be held in air for the 
lywer calibration point, or ... * 

8. ?#'he desired value for the lower calibration point. 

5. Presls ENTER key to enter value ("OKn flashes to con- 
firm gntry). 

6. Preq NEXT key until display indicates "HI STD VALUE. 

7. Use .Q and a keys to make display indicate the desired 
valub for the higher calibration point. 

8r Preq ENTER key to enter value ("OK" flashes to con- 
firm pntry). 

91. Preqs EXAMICANCEL key twice to retum display to 
concjuctivity measuring mode. 

Rlefer to Part Three, Section 1.2 -- item 16 for details on the 
response time X and Y switches and their settings. If you 
i~ tend  to use the "two-keyn method for calibration, choosing 
a respoqse time setting becomes a compromise between 
calibratiqp accuracy (and the time it takes to calibrate) and UP' 

d~~splay/o+tput response time. The slowest response time 
setting at 30 seconds provides best calibration accuracy 
(conductivity and temperature rates of change are slowest). 
I-bwever it will take more time to calibrate the 672E, and 
diiiplay/o.~tput response time will be the slowest. If you plan 
tc: use the "conventional" method for calibration, determine 
the respcinse time setting entirely on desired display/output 
response time. 

Only -r a qualified person has pre-entered both calibra- 
timn points can an operator use the "two-key" method to 
calibrate. 

This "twq-key" calibration procedure rsquires a clean sen- 
sQr and crne (or two) fresh, accurate conductivity reference 
solution($) with value(s) that are identical to the two pre- 
emtered qlibration values. 

1 .. With , display in conductivity measuring mode, press 
BEGIN CAL key (display indicates one of the pre- 
entered values -- "LO CAL VALUE" or "HI GAL 
VALVE"). If display indicates the higher value, press 
BEGIN CAL key again to display the lower value. 
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When BEGIN CAL is pressed, you have 30 minutes to 
complete the calibration of this point. During this time, 
pressing any key except END CAL provides another 30 
minutes if needed. 

Hold clean sensor in air or, if using two reference solu- 
tions for calibration, place sensor in the "low" value 
reference solution (display indicates its value). (In this 
latter case, allow display reading to stabilize. The sen- 
sor may take several minutes to attain temperature 
equilibrium with the solution.) 

The instrument checks the stability of the conductivity 
and temperature inputs. As each input changes, the re- 
spective conductivity measurement unit and OC (or OF) 
indicator flashes. When each input is stable (changing 
less than rate selected with X and Y switches), the re- 
spective indicator stops flashing and remains on. 

When the conductivity measurement unit and OC (or ") 
indicators are both on (not flashing), press recessed 
END CAL button using a slender tool. The display 
flashes "OK" to confirm successful calibration of the low 
calibration point and returns to the conductivity measur- 
ing mode. 

NOTE: If display flashes "ERRORn and "Er 9: you may 
have used a solution with an incorrect value, or 
the sensor may be dirty or defective. 

If a "low" value solution was used, remove sensor from 
it and rinse sensor in clean water. 

Press BEGIN CAL key to initiate calibration of the sec- 
ond calibration point. 

Place sensor in the "highn value reference solution 
(display indicates its value). Allow sensor to attain tem- 
perature equilibrium with the solution. 
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The instrument checks the stability of the conductivity 
and temperature inputs. As each input changes, the re- 
spective conductivity measurement unit and OC (or OF) 
indicator flashes. When each input is stable (changing 
less than rate selected with X and Y switches), the re- 
spective indicator stops flashing and remains on. 
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7.. When3 the conductivity measurement unit and OC (or OF) 
indicqtors are both on (not flashing), press recessed 
END PAL button using slender tool. The display flashes * 
"OKnrto confirm successful calibration of the high cali- 
bration point and returns to the conductivity measuring 
mode,. 

NOTE: If display flashes "ERROR" and "Er 9: you may 
have used a solution with an incorrect value. 

This com?letes calibration for conductivity using the "two- 
key" method. 

SECTION 6 T ~ ~ l . k  FOR % CONCENTRATION 
USING BUILT-IN CONVERSION TABLE 

6.1 Checking Battery 
Backup Jumper 

6.2 Reviewing Built-in 
Concentration Tables 

Setting 
Dip Switches 

When yobr want to use the 672E to monitor and display % 
ccancentrajion of a solution and that solution represented 
by one of the built-in conversion tables listed in Section 6.2 
-- step 6, follow the setup instructions in this section. For 
sdutions t;lot covered by the built-in tables, refer to Section 
8 and use the user-defined table to convert conductivity into 
% conce~tration. For operating the 672E as a conductivity * 
analyzer, disregard this section (and Sections 7 and 8) and 
use the seytup instructions in Section 4. 

An interndl battery powers the volatile memory in the event 
line powe.* is lost. This ensures that all outputs and the 
67:2E's o~~erating state are immediately restored to their 
oriiginal stptus when line power is returned. The 672E is 
sulpplied yith its BATTERY jumper (Figure 3-1) in the ON 
poisition. Make sure to set this jumper to ON before pro- 
ceeding. 

1. Locate the lower bank of eight switches at right edge of 
LCD lieadout (Figure 3-1) and place CONC TABLE 
switch in DOWN position. 

NOTE: The CONC NONE and CONC USER switches 
must be set to their UP positions. 

2. Place FEMP COMP TABLE switch in DOWN position. 

* 
NOT& The other three TEMP COMP switches (NONE, 

LINEAR and USER) must be set to their UP 
positions. 
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PART THREE - OPERATION SECTION 6 - SETUP FOR % CONCENTRATION 
USING BUILT-IN CONVERSION TABLE 

Finding Tables 

Selecting A Table 

6.3 Selecting Temperature 
Display Units (OC or OF) 

6.4 Zeroing The System 

3. With display in % concentration measuring mode, press 
EXAWANCEL key to place display in "examination" 
mode (display indicates "Conc"). 

4. Press NEXT key until display indicates "CnFg". Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErO"). 

5. Press NEXT key until display indicates "tb 1 %  (or "tb 2%", 
etc.). 

6. Table E lists the built-in concentration conversion ta- 
bles (by their displayed identifiers), the type of solution 
each represents and its OC reference temperature. 

Use the 0 and a keys to make display indicate desired 
table (1, 2, 3, etc.). 

Table E - BUILT-IN CONCEN'TRATION CONVERSION TABLES 

7. Press ENTER key to enter selected concentration con- 
version table ("OK" flashes to confirm entry). 

D~sph)fed 
Ideritifiir 
"tb 1 %" 

Locate the lower bank of eight switches at right edge of 
LCD read.out (Figure 3-1) and place OCI0F switch in the 
DOWN position to display temperature in O F  or in the UP 
position for OC. 

You must zero the 672E to compensate for any sensor off- 
set. This zeroing procedure, which takes approximately 90 
seconds, only needs to be performed during instmment 
startup or whenever you replace the sensor or interconnect 
cable. For best accuracy, zero the 672E with the intercon- 
nect cable, if used, installed in place. 

. a,ution 
NaCl 

1. With display in % concentration measuring mode, press 
EXAMICANCEL key to place display in "examination" 
mode (display indicates "Conc"). 

"tb 2%" HCI 
"tb 3%" HN03 
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0-5% 

% 4%" 
=tb 5%" 
% 6%'' 
"tb 7%" 
"tb 8%" 
"tb 9%" 
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Reference 
Temp. 
25°C 

H2so4 
w a  
NaOH 
NaOH 
CaCI, 
H3P04 

025% 
9&99.5% 

0-1 5% 
0-20% 
0-1 5% 
0-40% 

25°C 
50% 
25°C 
100°C 
25°C 
25°C 
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2. Pres;s NEXT key until display indicates "CnFg". Then 
press ENTER key to access this menu of setup vari- 
ables (display indicates "ZErO"). e 

3 Holding the sensor in air, press ENTER key to initiate 
zeroing (display indicates 'busyn and "HOLD", then re- 
tums to "ZErO" when routine is completed). 

N O T :  During zeroing, the analog outputs are held at 
their minimum values and relay operation is 
suspended. 

6.5 Initial Calibration Before iqitially calibrating the instrument, read Part Three, 
Siection 7.1 "Summary Of Methods To Use". Then calibrate 
the instrument using the desired method. 

I SECTION 7 - CALIBRATI~ON FOR % CONCENTRATION I 

7.1 Summary of Methods 
To Use 

The instqment must be calibrated periodically with % con- 
centratiori reference solution(s) to maintain measurement 
accuracy. Recommendation: Establish a maintenance 
program lto keep the sensor clean and the instrument cali- 
boated. T.pe time period between performing maintenance 
(days, wqeks, etc.) is affected by the characteristics of the 
process solution and can only be determined by operating 
experienqe. 

You can qalibrate the instrument in two different ways: 

The "conventionaln method (Section 7.3) requires the op- 
erator lo enter the known reference solution value during 
calibralion. 

NOTE: i The conventional method should always be used 
ifor initial calibration or whenever the sensor has 
*een replaced. 

The "two-keyn calibration method (Section 7.4) is espe- 
cially ugeful when an inexperienced operator is required 
to perfc~rm the calibration. This method requires a quali- 
fied pet;son to "pre-enter" two desired reference solution 
values. Anytime thereafter, a novice operator can accu- 
rately cialibrate the instrument for each point by sirr~ply 
pressins two keys. The only operator requirement is that 
the serpor must be in the appropriate reference solution Ir 

for eacta calibration point. The operator doing the calibra- 
tion does not need to enter actual solution values. 
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7.2 Preparing 
% Concentration 
Reference Solutions 

7.3 Conventional Method 

Regardless of the method used, calibration requires a clean 
sensor and one (or two) fresh, accurate % concentration refer- 
ence solutions. Normally, the "low" calibration point is entered 
as zero % concentration with the sensor in air. In this case 
only one reference solution need is needed. It is recom- 
mended that the value of this "highn reference solution be 
close to the normal % concentration value of the process, or 
between 80% and 100% of the 672E1s full-scale value. 

NOTE: For 96-99.5% &so.$ and applications requiring high 
measurement accuracy within a segment of the 
measuring scale, the 672E should be calibrated 
with two reference solutions. These "low" and "high" 
reference solutions should have values approxi- 
mately equal to the segment's low and high 
endpoints respectively. 

Prepare reference solution(s) of known O/o concentration 
using procedures from handbooks and appropriate chemi- 
cals, etc., or determine the % concentration of the process 
solution and use a grab sample of it. Also, any reference 
solution(s) you use must correspond to the concentration 
conversion table you selected (Section 6.2, steps 5 thru 7). 

1. With the display in % concentration measuring mode, 
hold clean sensor in air or, if using two reference solu- 
tions, place sensor in the lower value solution. (In this 
latter case, allow display reading to stabilize. The sen- 
sor may take several minutes to attain temperature 
equilibrium with the solution). 

2. Press EXAMICANCEL key to place display in 
"exarninati~n'~ mode (display indicates "Concn). 

3. Press ENTER key to access the "Concn menu of setup 
variables (display indicates "LO GAL VALLIE"). 

4. User 0 and keys to make display indicate either: 

A. Zero % concentration if sensor is held in air, or ... 

B. The known value of the lower % concentration ref- 
erence solution if two solutions are used for 
calibration. 

5. Press ENTER key to enter value (display indicates 
"buSy" for approx. 10 seconds, then flashes "OK to 
confirm entry, and returns to the % concentration 
measuring mode). 
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7.4 "Two-Key" Method 

Pre-enterin5 
Calibration Point: 

(By Qualified Person: 

6. If a "low" value solution was used, remove sensor from 
it at;ld rinse sensor in clean water. 

4 

7. Pla;e sensor in "high" value reference solution. Allow 
seyor to attain temperature equilibrium with the solu- 
tion,. 

3 Pre9s EXANCANCEL key to place display in 
"exqminationn mode (display indicates "Conc"). 

!9. Pregs ENTER key to access the "Conc" menu of setup 
variables (display indicates "LO CAL VALUE"). 

'1 0. Preqs NEXT key once to make display indicate "HI CAL 
VALl,UE". 

11. Use O and @ keys to make display indicate the known 
valw of the "highn % concentration reference solution. 

'2. Pretis ENTER key to enter value (display indicates 
"buqy" for approx. 10 seconds, then flashes "OKn to 
con$rm entry, and retums to the % concentration 
meapuring mode). 

1 

This corppletes calibration for % concentration using the 
conventipnal method. 

When irjitiallv calibrating the 672E, or if the sensor has 
heen re~ilaced, you must first calibrate the instrument using 
tlhe conventional method (Section 7.3). Anytime thereafter 
you can :?hen use the "two-key" method. 

To set yp the 672E for routine "two-key" calibrations, a 
qualified person must first "pre-enter" one or two desired '10 
~ n c e n t i ~ t i o n  reference solution values for use as the cali- 
bration points. That person must also select an acceptable 
response time for the application. The instrument can then 
be periqdically calibrated using the procedure described 
under thst "Performing Calibrationn subheading. 

1. With the display in % concentration measuring mode, 
pres:; EXANCANCEL key to place display in 
"exahninationn mode (display indicates "Conc"). 

2!. Presis ENTER key to access the "Conc" menu of setup 
variables (display indicates "LO CAL VALUE"). 

31 Pres:; NEXT key until display indicates "LO STD VALUE. 
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Selecting 
Response Time 

Performing Calibration 

4. Use 0 and @ keys to make display indicate either: 

A. Zero % concentration if sensor is to be held in air for 
the lower calibration point, or. .. 

B. The desired value for the lower calibration point. 

5. Press ENTER key to enter value ("OKn flashes to con- 
firm entry). 

6. Press NEXT key until display indicates "HI STD VALUE". 

7. Use 0 and Q keys to make display indicate the desired 
value for the higher calibration point. 

8. Press ENTER key to enter value ("OK" flashes to con- 
firm entry). 

9. Press EXAMICANCEL key twice to return display to % 
concentration measuring mode. 

Refer to Part Three, Section 1.2 -- item 16 for details on the 
response time X and Y switches and their settings. If you 
intend to use the "two-key" method for calibration, choosing 
a response time setting becomes a compromise between 
calibration accuracy (and the time it takes to calibrate) and 
displayloutput response time. The slowest response time 
setting of 30 seconds provides best calibration accuracy 
(conductivity and temperature rates of change are slowest). 
However, it will take more time to calibrate the 672E, and 
displayloutput response time will be the slowest. If you plan 
to use the "conventional" method for calibration, determine 
the response time setting entirely on desired displayloutput 
response time. 

Only after a qualified person has pre-entered both calibra- 
tion points can an operator use the "two-key" method to 
calibrate. 

This "two-keyn calibration procedure requires a clean sen- 
sor and one (or two) fresh, accurate % concentration 
reference solution(s) with value(s) that are identical to the 
two pre-entered calibration values. 

1. With display in Oh concentration measuring mode, press 
BEGIN CAL key (display indicates one of the pre- 
entered values -- "LO CAL VALUEn or "HI CAL 
VALUE"). If display indicates the higher value, press 
BEGIN CAL key again to display the lower value. 
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PART THREE - OPERATION 

Model 672E 

SECTION 7 - CALIBRATION FOR % CONCENTRATION 

Whgn BEGIN CAL is pressed, you have 30 minutes to 
corr~plete the calibration of this point. During this time, 
pre~sing any key except END CAL provides another 30 -.I 

min.4 es if needed. 

Holqd clean sensor in air or, if using two reference solu- 
tion;; for calibration, place sensor in the "low" value 
reference solution (display indicates its value). (In this 
la t t~~r  case, allow display reading to stabilize. The sen- 
sor ,may take several minutes to attain temperature 
equilibrium with the solution.) 

The instrument checks the stability of the % concentra- 
tion and temperature inputs. As each input changes, 
the iiespective % and OC (or OF) indicator flashes. When 
eactl1 input is stable (changing less 'than rate selected 
withX and Y switches), the respective indicator stops 
flashing and remains on. 

Whm the % and OC (or OF) indicators are both on (not 
flashing), press recessed END CAL button using a 
slenger tool. The display flashes "OK to confirm suc- 
cesgful calibration of the low calibration point and 
retuhns to the % concentration measuring mode. 4 

NOTE: If display flashes "ERROR" and "Er 9", you may 
have used a solution with an incorrect value, or 
the sensor may be dirty or defective. 

If a '[low" value solution was used, remove sensor from 
it an:$ rinse sensor in clean water. 

Pre* BEGIN CAL key to initiate calibration of the sec- 
ond ;zalibration point. 

Placg sensor in the "high" value reference solution 
(dis~~lay indicates its value). Allow sensor to attain tem- 
perqture equilibrium with the solution. 

The i'instrument checks the stability of the % concentra- 
tion pnd temperature inputs. As each input changes, 
the rpspective % and OC (or OF) indicator flashes. When 
eack input is stable (changing less than rate selected 
with ;X and Y switches), the respective indicator stops 
flashing and remains on. 

Whelp the % and 'C (or OF) indicators are both on (not * 
flashing), press recessed END CAL button using slen- 
der tpol. The display flashes "OK" to confirm successful 
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calibration of ,the high calibration point and returns to 
the % concentration measuring mode. 

NOTE: If display flashes "ERROR" and "ER 9': you may 
have used a solution with an incorrect value. 

This completes the "two-key" O/O concentration calibration 
method. 

SECTION 8 - SETUP FOR % CONCENTRATION 
USING USER-DEFINED CONVERSION TABLE 

8.1 Checking Battery 

Qu Backup Jumper 

8.2 Setting DIP Switches 

8.3 Determining 
Concentration Versus 
Conductivity Values 

When you want to use the 672E to monitor and display % 
concentration of a solution and that solution is not repre- 
sented by one of the built-in conversion tables listed in 
Section 6.2 -- step 6, follow the setup instructions in this 
section. For solutions covered by a built-in conversion table, 
use the setup instructions in Section 6. For operating the 
672E as a conductivity analyzer, disregard Sections 6, -7, 
and 8 )  and use the setup instructions in Section 4. 

An internal battery powers the volatile memory in the event 
line power is lost. This ensures that all outputs and the 
672E's operating state are immediately restored to their 
original status when line power is returned. The 672E is 
supplied with its BAlTERY jumper (Figure 3-1) in the ON 
position. Make sure to set this jumper to ON before pro- 
ceeding. 

Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place CONC USER switch in 
DOWN position. 

NOTE: The CONC NONE and CONC TABLE switches 
must be set to their UP positions. 

Enter up to 10 data points to convert conductivity to O/O con- 
centration for the solution being measured. Each data point 
consists of a % concentration value and a corresponding 
conductivity value. 

NOTE: You need to plan ahead and determine the % con- 
centration and conductivity values for each point in 
the user-defined conversion table before entering 
the data. The table need not contain all 10 points, 
but you must enter at least the first two points (Pt. I 
and Pt. 2). 
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PART THREE - OPERATION SECTION 8 - SETUP FOR % CONCENTRATION 
USING USER-DEFINED CONVERSION TABLE 

Obtain 1 the appropriate % concentration and conductivity 
values :from chemical handbooks, journals, etc., or from 
laborat~ry analysis. (The 672E may be used to obtain con- * 
ductivity values of known'% concentration samples.) 

Example: Suppose the solution being measured is sodium 
chloride (NaCI) and the % concentration and cor- 
responding conductivity values are: 

(For conductivity values in this range, use the 
0-200.0 mS/cm display format when setting the 
672E measuring scale, described in Section 8.4.) 

% Concentration 

1 .O% 

The following table shows this example's data, 
organized for concer~tration conversion table entry: 

Corresponding 
Conductivi 

18.0 mSIcm 

I EXAMPLE VALUES FOR USER-DEFINED 
CONCENTRATION CONVERSION TABLE 

I m 1 C o n c e n t r a t i o n  1 Conductivitv Data 1 x Concentration 1 Conductivii I 
;a; Value - Point ~EIu Value - 

18.0 mS1cm PI 6 0.0 mS/cm 
100.omSlan Pt7 0-0% 0.0 mS/cm 

Pt 3 14.6% 175.0 mSlcm PI 8 0.0% 0.0 mS/cm 
'Pt 4 0.00h "0.0 m S h  Pt9 0.0% 0.0 mS/crn 
Pt5 0.0% 0.0 mS/cm Pt 10 0.0% 0.0 mS/cm 

Use the,following convenient table to write in and organize 
the entry values for your concentration conversion table. 

MOTE: You must enter % concentration values for each 
{data point $ ascending order. Also, they must be 
between 0.0 and 100.0% and they cannot be alike. 
;,You must enter corresponding conductivity values 
for each data point $ consecutive order. Last, you 
pust enter "0.0%" for concentration values and "0" 
lor conductivity values (displayed resolution deter- 
pined by selected display format) for all unused 
gats points in the table. 
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fable F - VALUES FOR USER-DEFINED CONCENTRATION 
CONVERSION TABLE 

Data % Goncentration 
Point Value 

Pt 3 
Pt4 

' Pt 5 

% Concentration 
Value 

Conductivity 
Value 

Conductivity 
Value 

Data 
Point 
R 6  
Pi7 
Pt8 
Pt9 
Pt 10 



PART THREE - OPERATION 

8.4 Selecting Display 
Format 

w 

Setting 
Measurement Units 

and Decimal Pt. Position 

Setting 
Full-Scale Value 

Setting 
Temperature Units 

(OC or OF) 

SECTION 8 - SETUP FOR % CONCENTRATION 
USING USER-DEFINED CONVERSION TABLE 

With display in % concentration measuring mode, press 
EXAMICANCEL key to place display in ''examination" 
mode (display indicates "Conc"). 

Press NEXT key until display indicates "CnFg". Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErO"). 

Press NEXT key once to access the display format 
setup variable (display indicates one of the format se- 
lections shown in Figure 3-2). 

Press 0 key until display indicates the measurement 
units and decimal point position that are appropriate for 
the conductivity values determined in Section 8.3 for 
conversion table entry (for that example, 0-200.0 mS/ 
cm was recommended). 

Press ENTER key to enter your display format selection 
(display indicates "FS VALUEn to confirm entry and 
flashes far right "On to indicate that you can now set and 
enter the desired full-scale value). 

Use 0 and a keys to make display indicate desired full- 
scale value which must be less than or equal to the 
format value selected in steps 4 and 5. (For the exam- 
ple in Section 8.3, "200.0 mS/cmn is acceptable since it 
is reasonably close to the anticipated maximum meas- 
ured conductivity of 1 75.0 mS/cm.) Recommendation: 
Enter a full-scale value that is moderately higher than 
the maximum conductivity value you entered in the 
user-defined concentration conversion table in Section 
8.3 to accommodate unexpected higher process con- 
ductivities. 

Press ENTER key to enter full-scale value ("FS VALUE" 
disappears and "OK" flashes to confirm entry). Then 
press EXAMICANCEL key twice to return display to 
measuring mode. 

Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place OCI0F switch in the 
DOWN position to display temperature in OF or in the 
UP position for OC. 
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USING USER-DEFINED CONVERSION TABLE 

8.5 Entering Conversion 
Table Data 

I .  WittIl display in % concentration measuring mode, press 
EVMICANCEL key to place display in "examination" 
mocie (display indicates "Conc"). 1 

2. Press NEXT key until display indicates "CnFg". Then 
preqs ENTER to access this menu of setup variables 
(display indicates "ZErO"). 

3. Pre$is NEXT key until display indicates 'TABLE Pt 1 
C O ~ ~ C "  (or 'TABLE Pt 2 CONC", etc.). If necessary, use 
0 kyy to make display indicate "Pt 1". 

4. Pres!s ENTER key to access the Data Point 1 % con- 
centration value entry (display indicates 'TABLE % 
COYC" and flashes far right digit). 

A. Use O and a keys to make display indicate desired 
% concentration value for Data Point 1. 

B. F'ress ENTER key to enter % concentration value 
("OK" flashes to confirm entry, % disappears and far 
r'rght digit flashes to indicate that you can now 
qetlchange the corresponding conductivity value). 

* 
C. Llse 0 and 0 keys to make display indicate corre- 

sponding conductivity value for Data Point 1. 

D. Flress ENTER key to enter conductivity value ("OKn 
flgshes to confirm entry and "Pt 2" appears). 

5. Prev ENTER key to access the Data Point 2 O/O con- 
centration value entry (display indicates 'TABLE % 
C O ~ ~ C "  and flashes far right digit). 

6. Repyat steps 4A, 4B, 4C, and 4D to enter the O/O con- 
centt:ation and corresponding conductivity value for 
each remaining data point in the table. 

7! Enter concentration values of "0.0%" and conductivity 
valuys of "On (display resolution determined by your 
seleqted display format) for any unused data points in 
the table. 

NO7iE: lf this step is not done, the 672E recognizes the 
user-defined concentration conversion table as 
incomplete (display flashes "Er 7" when ana- 

-1 

lyzer is in % concentration measuring mode). 
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USING USER-DEFINED CONVERSION TABLE 

8.6 Selecting Temperature 
Compensation Method 

None 

Linear 

If, at a later time, you need to enter any new data points 
to the table, the entry(s) must comply with all of the 
conditions previously described. 

' When the 672E is used as a % concentration analyzer and 
you are using the user-defined concentration conversion 
table, one of three temperature compensation methods may 
be selected. 

Temperature compensation may be purposely bypassed to 
provide raw, uncompensated % concentration readings. 
Typically, "None" compensation is used when the solution 
temperature remains constant and/or when uncompensated 
readings are desired. Locate the lower bank of eight 
switches at right edge of LCD readout (Figure 3-1) and 
place TEMP COMP NONE switch in DOWN position. 

NOTE: The other three TEMP COMP switches (LINEAR, 
TABLE and USER) must be set to their UP posi- 
tions. 

Linear compensation is the most frequently used method, 
since it is sufficient for most applications and is simple to 
implement. This method provides temperature-compensated 
% concentration readings referenced to 25°C. Enter the 
desired temperature compensation slope value in "% per 
OCn that you want applied to the raw, measured and uncon- 
verted conductivity. 

1. Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place TEMP COMP UN- 
EAR switch in DOWN position. 

NOTE: The other three TEMP COMP switches (NONE, 
TABLE and USER) must be set to their UP 
positions. 

2. With display in concentration measuring mode, press 
EXAMICANCEL key to place display in "examinationn 
mode (display indicates "Concn). 

3. Press NEXT key until display indicates "CnFg". Then 
press ENTER to access this menu of setup variables 
(display indicates "ZErOn). 

4. Press NEXT key until display indicates "%/OCn and a 
value with its far right digit flashing. This indicates that 
you can now setlchange the temp. comp. slope value. 
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USING USER-DEFINED CONVERSION TABLE 

User-Defined 
Temperature Table 

Determining 
Data For Entry 

5. Based on raw conductivity versus temperature values, 
detgrmine the desired slope value to enter for the solu- 
tior being measured,. For most aqueous solutions, the 
slope value is approximately 2.00°h/"C. 

6. Use! D and @ keys to make display indicate desired 
terrlp. comp. slope value. 

7. P rqs  ENTER key to enter temp. comp. slope value 
(uOKn flashes to confirm entry). 

This qethod provides extremely accurate temperature- 
2ompeqsated measurement readings. Enter up to 10 data 
~oints  t!) define a temperature curve for the solution being 
neasurvd. Each data point on the curve consists of a 
.remperiyture value and a corresponding calculated compen- 
:sation ','actor. This curve is then applied to the raw, 
measurpd and unconverted conductivity. 

,NOTE: You need to plan ahead and determine the tem- 
perature and compensation factor for each point in 

I the user-defined table before entering the data. The 
I table need not contain all 10 points, but you must 
.enter at least the first two points (Pt. 1 and Pt. 2). w 

Create ra temperature curve for the solution by measuring 
and notling the raw, uncompensated conductivity of the 
solution,at various temperatures, including a reference tem- 
peratur~:. You can use the 672E to do this but oniv when the 
kllowingl provisions are met: 

The(C0NC NONE switch must be set in DOWN position 
andthe other two CONC switches (TABLE and USER) 
muit be set to their UP positions. 

TheTEMP COMP NONE switch must be set in DOWN 
postion and the other three TEMP COMP switches 
(LINlEAR, TABLE and USER) must be set to their UP 
pos$ions. 

The 672E must be calibrated for conductivity (refer to 
Part Three, Section 5 for instructions). 

(Calculata the compensation factors for each noted tempera- 
Wre by ~ssing its noted corresponding conductivity value in - 
the following equation: 
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USING USER-DEFINED CONVERSION TABLE 

Compensation Factor - Cond. Value at Ref. Tem~ .  - 
For Each Noted Temp. Cond. Value at Noted Temp. 

Example: Suppose the raw conductivity values were 10 
mS/cm at a 25°C - reference temperature, 12 
mS/cm at 50°C, and 7 mS/cm at 15°C. Using the 
above equation, the compensation factors for 
each of the temperatures would be: 

10 divided by 10 = 1 .OO for 25°C 
10 divided by 12 = 0.83 for 50°C 
10 divided by 7 = 1.43 for 15°C. 

The following table shows the data for this ex- 
ample, organized for terrtperature table entry: 

Use the following convenient table to write in and organize 
the entry values for your user-defined temperature table. 

NOTE: You must enter temperature values for each data 
point in the curve & ascendinq order. Also, they 
must be between 0.0 and 200.O"C; and they cannot 
be alike. Compensation factors must be values 
between 0.00 and 99.99. Last, you must enter 
"0.O"C" for temperature values and "0.00" for com- 
pensation factors for dl unused data points in the 
table. 
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Setting 
DIP Switches 

1. Locate the lower bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place TEMP COMP 
USER switch in DOWN position. 



PART THREE - OPERATION SECTION 8 - SETUP FOR O/o CONCENTRATION 
USING USER-DEFINED CONVERSION TABLE 

Finding 
The Table 

Entering Temperature 
and Compensation Factor 

Values 

Model 672E 

NmE:  The other three TEMP COMP switches (NONE, 
LINEAR and TABLE) must be set to their UP 
positions. w 

With display in concentration measuring mode, press 
EVMICANCEL key to place display in "examinationn 
mode (display indicated "Conc"). 

Preys NEXT key until display indicates "CnFg". Then 
pre:;;s ENTER to access this menu of setup variables 
(disglay indicates "ZErOn). 

Press NEXT key until display indicates 'TABLE Pt 1  or 'TABLE Pt 2 TC", etc.). If necessary, use 0 key 
to rr,ake display indicate "Pt 1 ". 

Press ENTER key to access the Data Point 1 tempera- 
turevaiue entry (display indicates 'TABLE OC TCn and 
flastlles far right digit). 

A. Use 0 and e keys to make display indicate desired 
temperature value for Data Point 1. 

B. F,'ress ENTER key to enter OC value ("OKn flashes to 4 

aonfirm entry, "OCn disappears and far right digit 
f{ashes to indicate that you can now setJchange the 
~orresponding compensation factor). 

C. Use Et and 0 keys to make display indicate corre- 
yonding compensation factor for Data Point 1. 

D. Press ENTER key to enter compensation factor 
(':OK" flashes to confirm entry and "Pt 2" appears). 

Preq ENTER key to access the Data Point 2 tempera- 
turelivalue entry (display indicates 'TABLE OC TC" and 
flast,es far right digit). 

Repvat steps 5A, 5B, 5C, and 5D to enter the tempera- 
ture and corresponding compensation factor for each 
remqining data point in the table. 

Entqr temperature values of "O.O°C" and compensation 
factclrs of "0.00" for any unused data points in the table. 

N07iE: /f this step is not done, the 672E recognizes the 
user-defined temperature table as incomplete 
(display flashes "Er 8" when analyzer is in % 
concentration measuring mode). 
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SECTION 9 - RELAY SETUP PART THREE - OPERATION 

. . 

C 

8.7 Zeroing The System 

'crrr 

8.8 Initial Calibration 

If, at a later time, you need to add any new data points 
to the table, the entry@) must comply with all of the 
conditions previously described. 

You must "zero" the 672E to compensate for any sensor off- 
set. This zeroing procedure, which takes approximately 90 
seconds, only needs to be performed during instrument 
startup or whenever you replace the sensor or interconnect 
cable. For best accuracy, zero the 672E with the intercon- 
nect cable, if used, installed in place. 

1. With display in % concentration measuring mode, press 
EXAMICANCEL key to place display in "exainination" 
mode (display indicates "Conc"). 

2. Press NEXT key until display indicates 'CnFg". Then 
press ENTER key to access this menu of setup vari- 
ables (display indicates "ZErO"). 

3. Holding the sensor in air, press ENTER key to initiate 
zeroing (display indicates ''busy" and "HOLD", then re- 
turns to "ZErO" when routine is completed). 

NOTE: During zeroing, the analog outputs are held at 
their minimum values and relay operation is 
suspended. 

Before initially calibrating the instrument, read Part Three, 
Section 7.1 "Summary of Methods To Usen. Then calibrate 
the instrument using the desired method. 

SECTION 9 - RELAY SETUP 

The instrument has two SPDT relays. Relay A and B can be 
independently configured to operate in a control mode or an 
alarm mode. 

In the control mode, the relay can be selected to operate 
in response to increasing or decreasing measured con- 
ductivity (or % concentration) and has a setpoint and 
dead band. 

In the alarm mode, the relay operates as a "dual-alarm" 
relay with independent low and high alarm points. The 
relay will transfer whenever the measured conductivity (or 
% concentration) decreases below the low alarm point or 
increases above the high alarm point. 
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9.1 Control Mode 
of Operation 

Selecting 
Control Mode 

Selecting Relay 
Response Action 

Entering Relay 
Setpoints 

In either mode, both relays can be selected for "fail-safe" 
operatign which reverses normal operation to allow pumps, 
valves,, etc. to be powered by an auxiliary source when a .lrsr 

main ppwer interruption occurs. 

Lastly, Relay B can be alternately selected to operate as a 
"systerr~ alarm" relay. This will transfer Relay B to alert the 
operatcjr whenever 'the 672E detects a system diagnostic 
error. 

The prccedure to set up a relay for control mode of opera- 
tion is ~escribed with the following example: 

Suppvse the control requirements for Relay A are: 

Rqlay A turns on at 150.0 mSIcm as the conductivity 
increases. 

1 Rqlay A turns off at 145.0 mS/cm as the conductivity 
decreases. 

Locate ?he upper bank of eight switches at right edge of w 
LCD reqidout (Figure 3-1) and place RELAY A ALMICTRL 
switch ill11 CTRL (down) position to set Relay A in the control 
irnode. Llse RELAY B ALMICTRL switch to set Relay. 

IPlace YELAY A HVLO switch in HI (up) position to make 
IRelay A respond to increasing value for this example. For 
iappli~at~ons requiring the relay to transfer in response to 
(decreasing value, place switch in LO (down) position. Use 
IRELAY HULO switch to select Relay B response action. 

' 1 .  Wittn display in conductivity or % concentration measur- 
ing mode (conductivity for this example), press 
ElU+M/CANCEL key to place display in "examinationn 
mocje (display indicates "Condn or "Conc"). 

2. Press NEXT key until display indicates " rMY.  Then 
press ENTER key to access the "rLAY' menu of setup 
variables (display indicates "SET PT A"). To set Relay 
B sotpoint, press NEXT key until display indicates "SET 
PT $3". 

* 
3. Use 0 and 0 keys to make display indicate desired 

I setpoint value (1 50.0 mS/cm for this example). 
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Entering Relay 
Deadbands 

9.2 Alarm Mode 
of Operation 

Selecting 
Alarm Mode 

Entering Relay 
Dual-Alarm Points 

4. Press ENTER key to enter value ("OK" ftashes to con- 
firm entry). 

1. Press NEXT key until display indicates "DB A for this 
example ("DB Bn for Relay B). 

2. Use 0 and keys to make display indicate desired 
deadband; 5.0 mS/cm for this example (150.0 minus 
145.0). 

3. Press ENTER key to enter value ("OK flashes to con- 
firm entry). 

The procedure to set up a relay for alarm mode of operation 
is described with the following example: 

RELAY SET-UP EXAMPLE FOR ALARM MODE 

Suppose the alarm requirements for Relay B are: 

Relay B tums on at 170.0 mS/cm in response to in- 
creasing conductivtty and tums on at 120.0 mS/cm in 
response to decreasing conductivity. 

Locate the upper bank of eight switches at right edge of 
LCD readout (Figure 3-1) and place RELAY B ALMICTRL 
switch in ALM (up) position to set Relay B in the alarm 
mode. Use RELAY A ALNCTRL switch to set Relay A. 

NOTE: Any relay set in the alarm mode has fixed (non- 
selectable) HI and LO response action regardless 
of the position of RELAY (A or B) HULO switch. 
Also, each alarm point has a fixed deadband of 
1.0% of full scale. 

1 . With display in conductivity or % concentration measur- 
ing mode (conductivity for this example), press 
EXANCANCEL key to place display in "examination" 
mode (display indicates "Cond" or "Conc"). 

2. Press NEXT key until display indicates "rlAY". Then 
press ENTER key to access the "rlAY" menu of setup 
variables (display indicates "SET PT A"). 

3. Press NEXT key until display indicates "LO SET PT B 
for this example ("LO SET PT An for Relay A). 
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9.3 Fail-Safe 
Operation 

9.4 Relay B 
System Alarm 
Operation 

1 4. Use 0 and + keys to make display indicate desired low 
alacm point value (120.0 mS/cm for this example). 

1 

9. Pre;;s ENTER key to enter value ("OK flashes to con- 
firm entry). 

6. Press NEXT key once to make display indicates "HI 
SET' PT B" for this example ("HI SET PT A" for Relay 
A). 

7 .  Use 0 and Q keys to make display indicate desired 
high alarm point value (170.0 mS/cm for this example). 

8. Pre:;s ENTER key to enter value ("OKn flashes to con- 
firm entry). 

Relays k,, and B can be set for fail-safe operation regardless 
of their lmode (control, alarm or system alarm). This re- 
werses ttpe normal operation of both relays. 

To set 40th relays (A and B) for fail-safe operation, locate 
t'he uptx~r bank of eight switches at right edge of LCD read- 
~ u t  ( Fijlure 3-1) and place FAIL SAFE switch in DOWN 
position. For normal relay operation, place this switch in the * 
UP positron. 

Relay B can be used to alert the operator whenever the 
672E dqtects a system diagnostic error or power failure. 
Relay B pill transfer if any of these conditions occur. When 
Relay B is set for "system alarmn operation, all other DIP 
switch spttings for Relay B are ignored including all of its 
entered 5etup variable values (setpoint and deadband, or 
alarm pqints). Also, if Relay B is set for fail-safe operation, 
system qlarm operation is reversed. 

To set Rplay B to operate as a "system alarmn relay, locate 
the upper bank of eight switches at right edge of LCD read- 
art (Fig&re 3-1) and place SYS ALM switch in DOWN 
pposition.i,To disable Relay B's "system alarmn operation and 
return it :to normal operation, place this switch in the UP 
ppsition. 
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SECTION 10 - OUTPUT SETUP 

10.1 Selecting Response 
Time 

w 
10.2 Using Range 

Expand Feature 

The 672E provides 0-5 VDC, 0-1 mA, and 4-20 mA analog 
output signals which track the measured conductivity (or % 
concentration). 

NOTE: The output display mode only indicates the 4-20 
mA signal, regardless of which output signals are 
actually being used. 

Refer to Part 'Three, Section 1.2 -- item 16 for details on the 
response time X and Y switches and their settings. If you 
intend to use the "to-key" method for calibration, choosing 
a response time setting becomes a compromise between 
calibration accuracy (and the time it takes to calibrate) and 
displayloutput response time. The slowest response time 
setting of 30 seconds provides best calibration accuracy 
(conductivity and temperature rates of change are slowest). 
However, it will take more time to calibrate the 672E, and 
displayloutput response time will be the slowest. If you plan 
to use the "conventional" method for calibration, determine 
the response time setting entirely on desired displayloutput 
response time. 

The 0-5 VDC, 0-1 mA, and 4-20 mA outputs can represent 
the entire measuring scale or a desired segment of it. Use 
the LO OUT VALUE and HI OUT VALUE setup variables to 
enter the low and high endpoints of the desired segment. 
Each output will track the measured value within the seg- 
ment you enter. Note these important points: 

I The desired segment, represented by each output, 
cannot be smaller than 10.0% of the measuring scale. 

I The outputs can be inverted (outputs decrease as 
measured conductivity or % concentration increases) 
by entering the higher value with LO OUT VALUE and 
the lower value with HI OUT VALUE. 

When the measured conductivity (or % concentration) 
is below or above the desired segment, the outputs are 
lirr~ited to their designated minimum and maximum val- 
ues respectively. 

NOTE: If you used a conversion table to convert measured 
conductivity to % concentration, the LO and HI OUT 
VALUE setup variables will be displayed in % con- 
centration. 
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Setting The 
Low Endpoint 

Setting The 
High Endpoint 

The procedure to use the range expand feature is described 
with the following example: 

4 

RANGE EXPAND SETUP EXAMPLE 

Suppose the 4-20 mA output is desired between 30.0 
and 7r0.0 mS/cm, and it is to increase as the measured 
condiictivity increases (non-inverted output). 

The low endpoint, entered with the LO OUT VALUE setup 
variable, is the point at which the minimum outputs (0 VDC, 
0 mA ar,~d 4 mA) are provided. 

1. Wit.? display in conductivity or % concentration measur- 
ing mode (conductivity for this example), press 
EX@I/CANCEL key to place display in "examination" 
mode (display indicates "Cond" or "Concn). 

2. Preos NEXT key until display indicates "outPn. Then 
presis ENTER key to access the "outP menu of setup 
vari$bles (display indicates "SIM VALUEn). 

3. Press NEXT key once to make display indicate "LO 
OU" VALUEn. 

4. Use O and 0 keys to make display indicate the low 
endpoint at which the minimum outputs are to be pro- 
vide$ (30.0 mS/cm for 4 mA for this example). 

5 . Presis ENTER key to enter value ( "OKn flashes to con- 
firm kntry). 

The higt!~ endpoint, entered with the HI OUT VALUE setup 
wariable, is the point at which the maximum outputs (5 VDC, 
1 mA and 20 mA) are provided. 

1. Witt the display still in "examinationn mode, press 
NEVT key once to make display indicate "HI OUT 
VAL~J E". 

. Use O and 0 keys to make display indicate the high 
endpoint at which the maximum outputs are to be pro- 
videij (70.0 mSIcm for 20 mA for this example). 

4 
3. Preqs ENTER key to enter value ("OK flashes to con- 

firm pntry). 
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10.3 Using Output 
Hold Feature 

L 

Keypad Activation 

Remote Activation 

The 0-5 VDC, 0-1 mA, and 4-20 mA analog outputs can be 
held while you set up or calibrate the instrument to suspend 
operation of a connected device such as a recorder. 

You activate the hold mode feature by simultaneously 
pressing the OUTPUT key and recessed END CAUHOLD 
button. The HOLD status indicator then lights to indicate 
that "holdn is in effect, and the values for each output are 
held for 30 minutes (unless you extend this time or cancel 
the hold feature). Also, relays set in the control mode have 
their operation suspended and will not transfer (even if the 
measured value has exceeded their setpoint). Relays set in 
the alarm mode are unaffected and remain in whatever 
state they are in when you activate the hold feature. 'Thirty 
seconds before the 30-minute hold period expires, the 
HOLD indicator begins flashing to warn you of impending 
automatic cancellation. Pressing the OUTPUT key extends 
the hold period for another 30 minutes. You may cancel the 
output hold feature at any time by simultaneously pressing 
the CANCEL HOLD and OUTPUT keys. 

You can also activate the output hold feature from a remote 
location by connecting an LSlTL-compatible (active low) or 
switch closure input to Terminals 14 and 15 on TB2. When 
the switch is closed, the outputs are held and the relays are 
affected in the same way as described in the "Keypad Acti- 
vation" subsection. Remote activation of the hold feature 
also causes the HOLD status indicator to flash continuously 
during the entire time "hold" is in effect. When the remote 
switch is opened, the outputs and control relays resume 
their normal operation. 

Rev. 2-896 



PART THREE - OPERATION SECTION 11 - USING SECURITY LOCK FEATURE 

11 .I Locking 
Stored Values 

11.2 Unlocking 
Stored Values 

d 

The security lock feature prevents unauthorized alteration 
of storqd values. When the 672E is locked (identified with lit 
"LOCK status indicator), stored setup variable values -- in- 
cludinc preset calibration points for the "two-key" method -- 
cannot be changed. However, calibration can be performed 
using z~ny method and all stored values can be displayed. 

1. Wi:th display in conductivrty or % concentration measur- 
ing mode, press EXAWCANCEL key to place display in 
"evminationn mode (display indicates "Cond" or "Concn). 

2. P r ~ s s  NEXT key until display indicates "CnFg". Then 
prerss ENTER key to access the "CnFg" menu of setup 
vaiiables (display indicates "ZErO"). 

3. Prsrss NEXT key until display indicates "0000" and 
"LGCK" (identifiers for security lock feature). 

4. Us:? 0 key to make display indicate the lock code 
"OQOI ". 

5. Prqss ENTER key to enter lock code ("OK" flashes to con- 
fim,~ code entry and LOCK status indicator remains lit). + 

6. Pretss EXAWCANCEL key to return display to measur- 
ing mode. 

1. Wijh display in conductivity or % concentration measur- 
inglmode, press EXAWCANCEL key to place display in 
"exgminationn mode (display indicates "Cond" or "Conc" 
witlll LOCK status indicator lit). 

2. Prqss NEXT key until display indicates "CnFgn and 
"LC1CK". Then press ENTER key to access the "CnFg* 
mew of setup variables (display indicates "ZErO" and 
"LClCK). 

3. Preps NEXT key until display indicates "0000" and 
"LCCK" (identifiers for security lock feature). 

4. Use 0 and 0 keys to make display indicate the unlock 
coqe "1 234". 

I 
5. Preps ENTER key to enter unlock code ("OK flashes to 

coqfirm entry and LOCK status indicator remains lit). 

6. Pregs EXAWCANCEL key to return display to measuring 
mocyle (LOCK status indicator disappears from display). 
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WW 
PART FOUR - OPERATlNG AIDS 

SECTION 1 - PRESERVING MEASUREMENT ACCURACY 

1.1 Keeping Sensor Clean 

1.2 Keeping Instrument 
Calibrated 

W 1.3 Avoiding Ground 
Loop Errors 

1.4 Avoiding Electrical 
Interferences 

Clean the sensor as required using the recommended pro- 
cedure described in the sensor operating instruction 
manual. 

Calibrate the 672E as experience dictates, using one of the 
methods described in Part Three, Section 5 when the ana- 
lyzer is used to measure conductivity (or Section 7.when the 
analyzer is used to measure % concentration). Errors in 
readings may be caused by using a diluted or contaminated 
reference solution when the instrument was calibrated. For 
best measurement accuracy, never reuse reference solu- 
tions. The system can never be more accurate than the 
solutions used to calibrate it. Note that reference solutions 
may change in value with ambient temperature. Therefore, 
during calibration always allow the sensor and reference 
solution to attain temperature equilibrium. 

The instrument may be affected by a "ground loop" electri- 
cal problem when 'there is moisture in a junction box. 'This 
condition provides a conductive pathway from the sensor 
connections to earth ground. To prevent a ground loop from 
occurring, keep terminal connections dry and corrosion- 
free. 

Do not run sensor wires in the same conduit with line 
power. Excess wire should not be coiled near motors or 
other equipment that may generate electric or magnetic 
fields. Cut wires to proper length during installation to avoid 
unnecessary inductive pick-up ("electrical noise" may inter- 
fere with sensor signal). 

SECTION 2 - TEMPERATURE CALIBRATION 

Typically, the instrument is selected to automatically com- 
pensate the conductivity (or % concentration) reading for 
changes in temperature. 'The 672E is factory-calibrated for 
temperature and provides very accurate temperature meas- 
urement. However, the 672E has the capabilities to tailor 
temperature calibra.tion for specific, unusual application 
conditions, providing the highest possible temperature 
measurement accuracy. You can temperature calibrate the 
672E using a single or two-point method. 
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2.1 Single-Point Method 

2.2 Two-Point Method 

SECTION 2 - TEMPERATURE CALIBRATION 

This nrethod requires a container of water (or process solu- 
tion) tarlat has a known temperature value approximately 
equal the normal operating temperature of the process. 

1. Plgce conductivity sensor in the water (or process solu- 
tio,n) of known temperature value. 

2. Pr9ss DlSP VAR key until temperature is displayed, 
an@ allow display reading to stabilize. The sensor may 
take several minutes to attain temperature equilibrium 
wijh the solution. 

3. Press EXAMICANCEL key to place display in 
"e>iaminationn mode (display indicates "Cond" or 
~thnc").  

4. Press NEXT key once to make display indicate "dEG C" 
(or "dEG F). Then press ENTER key to access this 
mqnu of setup variables (display indicates 'CAL 
VA,LUE") . 

5. Usta 0 and @ keys to make display indicate the known 
teqtperature value of the solution. 

6. Pr~rss ENTER key to enter value (display indicates 
"b&y" for approx. 10 seconds, then flashes 'OK" to 
corifirrn entry, and returns to temperature measuring 
moge). HIILO ERROR flashes if the difference between 
the entry value and actual solution temperature is 
grepter than 5.0°C. 

This completes calibration for temperature using the single- 
point mpthod. 

This m~thod requires a container of ice water and a con- 
tainer o:! boiling water. 

1. Plal;e conductivity sensor in the ice water. 

2. P rgs  DlSP VAR key until temperature is displayed, 
and allow display reading to stabilize. The sensor may 
take? several minutes to attain temperature equilibrium 
witt the water. 

;3. Press EXAMICANCEL key to place display in 
"exqmination* mode (display indicates "Cond" or 
"Co;ncn) . 
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4: Press NEXT key - once to make display indicate "dEG Cn 
(or "dEG F) .  Then press ENTER key to access this 
menu of setup variables (display indicates "CAL 
VALUE"). 

5. Press NEXT key once to make display indicate "LO 
CAL VALUE". 

6. Use O and a keys to make display indicate "O.O°C" (or 
"32.O0F). 

7. Press ENTER key to enter value (display indicates 
"busy" for approx. 10 seconds, then flashes "OK to 
confirm entry, and retums to temperature measuring 
mode). If HI/LO ERROR flashes, the difference between 
the entry value and actual solution temperature is 
greater than 1 O.O°C. 

8. Place conductivity sensor in the boiling water. Allow 
sensor to attain temperature equilibrium with the water. 

9. Press EXAMICANCEL key to place display in 
"examination" mode (display indicates "Condn or 
"Concn). 

10. Press NEXT key once to make display indicate "dEG C" 
(or "dEG F). Then press ENTER key to access this 
menu of setup variables (display indicates "CAL 
VALUEn). 

11. Press NEXT key twice to make display indicate "HI CAL 
VALUEn. 

12. Use O and a keys to make display indicate "1 OO.O°Cn 
(or "21 2.0°Fn). 

13. Press ENTER key to enter value (display indicates 
"busyn for approx. 10 seconds, then flashes "OK to 
confirm entry, and retums to temperature measuring 
mode). If HI/LO ERROR flashes, the difference between 
the entry value and actual solution temperature is 
greater than 1 O.O°C. 

This completes calibration for temperature using the two- 
point method. 
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SECTION 3 -,SIMULATING MEASURED VALUES 

You can simulate conductivity or % concentration values to 
verify .relay operation, or to help set up external devices 
(recorcjers, controllers, etc.) connected to the analog out- 
puts. t;dowever, you can only simulate a value when the 
securit,~ lock feature is disabled (unlock mode -- see Part 
Three, Section 11.2). Accessing the "SIM VALUE" setup 
variabl;~ displays a conductivity or % concentration value. 
After ~ o u  enter a simulation value, the respective analog 
output ,values will change to correspond with the displayed 
simula$on value. Each time you change the simulation 
value, ilhe output values will correspondingly change. When 
you exit the "SIM VALUEn setup variable screen, the outputs 
retum ;o tracking the measured conductivity or % concen- 
tration. You may want to use the output hold feature (Part 
Three, Section 10.3) after you have entered a simulation 
value. 'This allows the outputs corresponding to that simula- 
tion vaylue to be held, for example, while setting up a 
conneqted control element or when calibrating the 672E. 

To simylate a desired value: 
e 

1. Wijh display in conductivity or % concentration mode, 
preps EXAMICANCEL key to place display in 
"expminationn mode (display indicates "Condn or 
"Ccjncn) . 

2. Prqss NEXT key until display indicates "outPn. Then 
preps ENTER to access this menu of setup variables 
(diqplay indicates "SIM VALUEn). 

3. Us61 O and 0 keys to make display indicate the desired 
sirqulation value. 

4. Preps ENTER key to enter value ("OK" flashes to con- 
fim entry). The respective output values change from 
tracrking measured conductivity or % concentration to 
valyes corresponding with the entered simulation value. 

5. To ;cancel the simulation value, press EXAMICANCEL 
key. 
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PART FlVE - PRINCIPLE OF OPERATION 

See Figure 5-1 for functional diagram pertaining to these 
descriptions. 

1. The power-supply section converts line power to ap- 
propriate voltages for circuit operation. 

2. The scaling and analog-to-digital converter sections 
accept signals from the conductivity sensor. This sec- 
tion converts these analog conductivity and 
ternperature signals to digital signals for use by the rrri- 
croprocessor. 

'S OUT SIM VALllE SZ PT 3 

TA3LE ERR09 69lD 9K LOCK 

3 - l 7 A  ! 
j CONVERTER 1 L-20mA - 

AXALOG 
O?IT?'K 

FIGURE 5-1 Instrument Operations Block Diagram 
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The microprocessor uses the conductivity and tempera- 
tyre signals to compute the temperature-compensated 
cc'mductivity or % concentration value. The microproc- 1 

essor also performs the various control algorithms, 
uidates the liquid crystal display, monitors the keypad 
arid other configuration switches, and controls the relay 
stitus and the analog outputs. All user-entered values 
fo,- instrument setup and calibration are retained in a 
nqn-volatile memory. 

Ttie liquid crystal display indicates the process-related 
vilues (conductivity, 5% concentration, temperature, and 
4-20 mA output value) along with a variety of annuncia- 
t op  to indicate the status of the analyzer. The display 
also indicates setup variable values, error messages, 
di5;~gnostic information, and relay status. 

' 

T k  microprocessor continuously monitors the keypad, 
s=up DIP switches, and the remote "hold" input. Based 
on' the status of these inputs, the microprocessor im- 
mediately initiates the appropriate action. 

Thje analog outputs (0-1 mA, 0-5 VDC, and 4-20 mA) 
arst controlled by the microprocessor. The digital output -I# 
values are sent to the digital-to-analog converter sec- 
tion. 

Thie microprocessor controls the relay driver circuitry, 
baqed on each relay's configured mode (control or 
alarm) and selected fail-safe or system alarm operation. 
Thd relay driver section operates relays A and B. 
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PART SIX - SERVICE AND MAINTENANCE ' 

SECTION 1 - GENERAL 

1 .I Inspecting Sensor 
Cable 

1.2 Checking System 
Periodically 

1.3 Replacing Relays 

If a measurement problem exists and the sensor cable is 
suspected, inspect it for physical damage. If interconnect 
cable is used, disconnect the cable at the sensor and in- 
strument, and check wires for internal shorts with an 
ohmmeter. 

You should calibrate the measurement system periodically 
to maintain measurement accuracy. Frequent checks are 
suggested until operating experience can determine the op- 
timum time between checks that provides acceptable 
measurement results. 

1. Disconnect line power. Remove display module as- 
sembly by loosening two captive fasteners arid 
disconnecting ribbon-cable connector. 

2. Unfasten four screws that hold power-supply board to 
bottom of instrument case. Remove power-supply 
board. 

3. Remove black ins~~lator (with terminal designations) to 
access relay pins. 

4. Unsolder defective relay from backside of power-supply 
board (side opposite terminal strips). 

5. Replace relay with GLI relay p/n 99X2T1016. Solder 
new relay pins into board, and replace black insulator. 

6. Mount power-supply board, connect ribbon cable con- 
nector, and install display module assembly with 
captive fasteners. 

SECTION 2 - TROUBLESHOOTING 

2.1 System Diagnostic 
Error Messages 

Improper operation of the 672E is signaled by a flashing 
ERROR indicator while the display alternates between a 
measured value and one of the following error messages: 
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measure % concentration, refer to Part Three, 
Section 6 or Section 8. In either case, reset 

the "User-defined Temperatu 

ure conductivity, refer to Part Three, Section 
4. When used to measure % concentration, 

NOTE: Error message indications "Er 1(0", "Er 1 At",  and "Er 12" do not automatically clear after corrective action 
is taken. However, you may clear these rpessages anytime by pressing the ENTER key. If the condition 
that caused the error is not corrwted, the jerror message will reappear. 

Error wssages are displayed onlv when the 672E is in the 
measuriment mode. As you set up or calibrate the ana- 
lyzer, itvwill not display an error message. An error message 
is dispkyed after completing the procedure, unless the 
conditiqn has been corrected. If two or more problem condi- 
tions opcur at the same time, the most serious error 
message takes precedence and will be displayed. When 4 
that coi~dition is corrected but others still exist, the error 
message for the next most serious remaining condition will 
be dispkyed. 
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2.2 Common Problems 

2.4 Customer Assistance 

To help you in correcting common problems, the following 
table lists symptoms and their typical causes. 

Table H - TROUBLESHOOTING COMMON PROBLEMS 

If you need spare parts, assistance in troubleshooting, or 
repair service, please contact your local GLI representative, 
or the GLI Customer Service Department at: 

GLI International, Inc. Phone: [800] 543-8907 
9020 West Dean Road Fax: [414] 355-7797 
Milwaukee, Wisconsin 53224 

- GLI SERVICE DEPARTMENT HOURS - 

w 

Symptom 

Display is completely blank. 

Output values remain fixed when 
process value is known to be 
changing. 

Relay remains de-energized even 
though setpoint has been 
exceeded. 

Valid setup variable value cannot 
be entered. 

Typical Causes 

1. Line power is not present or connected. 
2. Line power fuse@) open. 
3. Ribbon-cable plug from display module assembly is not properly con- 

nected into power-supply board assembly. 

Output hold feature is temporarily holding outputs. Simultaneously press 
CANCEL HOLD and OUTPUT keys to cancel hold feature, or open ex- 
ternal switch if held from a remote location (Part Three, Section 10.3). 

Output hold feature is temporarily suspending relay operation. 
Simultaneously press CANCEL HOLD and OUTPUT keys to cancel hold 
feature, or open external switch if held from a remote location 
(Part Three, Section 10.3). 

Instrument is in "lock" mode. Enter unlock code to unlock instrument 
(Part Three, Section 11 -2). 

When ordering spare or replacement board assemblies, be 
sure to use the complete assembly part number. 

All analyzers or board assemblies returned for repair must 
be freiaht orepaid and include the following information: 

1. A clearly written description of the malfunction. 

2. Name of person to contact and the phone ntl-ber 
where they can be reached. 
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Central 

Std. Trne 

7:30 a.m. 
to 

4:30 p.m. 
7:30 a.m. 

to 
3:W p.m. 

Monday 
through 

Thursday 

Friday 

8:30 a.m. 
to 

5:30 p.m. 
8:30 a.m. 

to 
4:00 p.m. 

Mountain 1 Pacific 
Std. Time Std. Time 

6:30 a.m. 
to 

3:30 p.m. 
6:30 a.m. 

to 
2:00 p.m. 

5130 a.m. 

2:30 p.m. 
530 a.m. 1 

to 
1:00 p.m. 
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3. Proper return address for shipping analyzer(s) back. 
In~lude preferred shipping method (UPS, Federal Ex- 
prpss, etc.) if applicable. - 

4. A purchase order if analyzer(s) or board asserr~blies are 
o~rt  of warranty to cover costs of repair. 

NOTE*. If the analyzer or board assemblies are damaged 
during return shipment as a result of inadequate 
packaging, the customer assumes responsibility for 
repair costs. It is recommended to use the original 
GLI shipping carton or an equivalent. Also, GLI will 
not accept instruments returned for repair or re- 
placement unless they are thoroughly cleaned and 
all process material is removed. 
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PART SEVEN - SPARE PARTS AND ACCESSORIES 

PART SEVEN - SPARE PARTS AND ACCESSORIES 

Description Part Number 

BAlTERY Jumper (one). ....................... .99X2K1098 

Relay (5A contacts, 24 VDC coil) ........... 99X2T1016 

Complete Circuit Board Set* 
(1 1 5 V, 50160 Hz. -- 1 fuse) ............... _ 672M465020-101 

Complete Circuit Board Set* 
(230 V, 50160 Hz. -- 1 fuse) .................... 672M465020-201 

Complete Circuit Board Set* 
(230 V, 50160 Hz. -- 2 fuses) .................. 672M465020-202 

Individual boards cannot be separately ordered because they 
are calibrated as a set. However, the boards may be repaired 
and recalibrated at our factory. 

Liquid Crystal Display ............................. 99X6Q1 124 

Optional Vertical Pipe-mount Kit ............ 1000A4A1077 

114 Amp. Slo-blow Fuse 
(5 mm dia. x 20 mm long) ....................... 99x1 F1048 

Door Assembly ....................................... 1000M4G1189-103 
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GLI International, Inc. !will replaw or repair any sensor which fails due to 
defects in materials on workmayship for a period of 1 year (12 months) 
from the date of shipment of tlpis product from our facility. A warranty 
claim will not be honolred if d e f e  are not reported within the warranty 
period, or if GLI lntenylational c/etermines that defects or damages are 
due to normal wear. ~misapplicption, lack of maintenance, abuse, im- 
proper installation, a l t ~ t i o n ,  or abnormal conditions. GLI International's 
obligation under this warranty g,hall be limited to, at its option, replace- 
ment or repair of thiq product. The product must be returned to GLI 
International, freight prepaid, \or examination. The product must be 
thoroughly cleaned and any p r o p s  chemicals removed before it will be 
accepted for replacement or repair. GLI International's liability shall not 
exceed the cost of the product. Under no circumstances will GLI Inter- 
national be liable for m y  incide,ntal or consequential damages, whether 
to person or property. GLI International will not be liable for any loss, 
damage or expense od any kinc, including loss of profits, resulting from 
the installation, use, orrinability to use this product. 

I 
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PART ONE - INTRODUCTION SECTION 1 - GENERAL INFORMATION 

PART ONE - INTRODUCTION 

1 .I Description 
Mounting Styles 

Wetted Materials 

1.2 Operating Precautions 

The Model 3600E-series electrodeless conductivity sensor 
measures the conductivity of solutions from 0-200 up to 
0-2,000,000 microSiemens/cm. These sensors may be pro- 
vided in one of two mounting styles: 

I Convertible Style -- The convertible style sensor can 
be directly fastened to the end of a pipe for immersion 
mounting or, by using the GLI union-mount adapter, it 
can be mounted into any standard 2-inch NPT fitting 
(tee, weldolet, pipe saddle, etc.). The convertible style 
sensor can also be insertion mounted into a 2-inch ball 
valve assembly. 

Sanitary Style -- This clean-in-place style sensor is 
constructed of 3A-approved materials. It has an inte- 
gral 2-inch sanitary-mount flange which mates to GLI 
sanitary tee mounting hardware. The sanitary style 
sensor includes a special cap and EPDM compound 
gasket. The gasket is also available separately for 
mounting to a 2-inch sanitary clamp-type ferrule or 
butt-weld tee. 

To simplrfy chemical resistance problems, these sensors 
are constructed such that or~ly one material is wetted by the 
process. The convertible and sanitary style sensors may be 
provided in polypropylene or PVDF material. The converti- 
ble style sensor is also available in PEEK material. 

Always consider the temperature/pressure ratings of the 
mounting hardware used to install the sensor. The sensor 
and hardware combine to become an integrated system. 
The hardware material usually limits the system's tempera- 
ture/pressure rating. Refer to Section 2 for complete 
specifications. 
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PART ONE - INTRODUCTION SECTION 2 - SPECIFICATIONS 

I Applicable For All Sensor Styles 

.......... I Wetted Mirterials Polypropylene, PVDF, or PEEK 

I Oper. Tenjp. Range ...... -10 to 125°C (14 to 257°F) 

/ Max. Flow Rate ............ 10 ft. (3 m) per second 

Measuring Range ......... From 0-200 to 0-2,000,000 rnicroSiernenslcm 

..... Temp. C~\~npensator Pt 1000 RTD 

Sensor Cqble ................ 5 conductor (plus two isolated shields) cable 
with XLPE (cross-linked polyethylene) jacket; 
rated to 150°C (302°F); 20 ft. (6 m) long 

Pressure1 
Temperatiire Limits' ..... See graphs below for specific GLI sensor and 

mounting hardware combinations: 

cwc MoMting - 

(An karanatedau) 

V~, 
z 1% 

Ratings for p e  above GLI sensor and mounting hardware combinations are based upon 
-* 

water servic(e. More severe service may require a correction factor. 

A Sanitary mqunting hardware ratings are for MH048S8S hardware using the 9H1132 heavy 
duty sanitar,f clamp. Other hardware and clamp combinations may reduce the l i e d  ratings. 
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PART TWO - INSTALLATION SECTION 1 - LOCATION REQUIREMENTS 

P A R T  T W O  - I N S T A L L A T I O N  

Locate the sensor as close as possible to the measuring in- 
strument. Depending on the instrument model and full scale 
range, the maximum permissible distance between sensor and 
instrument varies (refer to instrument manual for distances). 

NOTE: When indirectly wiring the sensor to the instrument 
with interconnect cable and a junction box, use only 
GLI cable part number I WII00. This interconnect 
cable replaces the 99x7 W4000 cable which is no 
longer available. If a different cable is used, it must 
have equivalent construction: five conductors and 
two separate isolated shields -- one shielding the 
signal, and one shielding the overall cable. These 
specific cable characterisitics protect the measure- 
ment signal from electromagnetic interferences. 
Using a cable with different construction may inter- 
fere with the measurement system's performance. 

2.1 Immersion 
(no adapter needed) 

Regardless of the mounting method, always use Teflon tape 
on the sensor and mounting hardware threads to avoid 
leaks. Do not use pipe sealant. 

The convertible style sensor 
may be immersion mounted 
by threading it onto the end of 

~ g l ~  [Nor 
a pipe of an appropriate ~Y 1~~~ 

50 FI 
length (Figure 2-1 ). (15.2M) 

NWclmN BOX 

Screw a 3/4 x 112-inch NPT 
reducer coupling onto the 
cable end of the sensor. 
Use an adjustable or open- 
end wrench on the flatted 
section below the sensor 
threads to carefully tighten 
the connection to prevent 
leaks. 

CAUTION: DO NOT 
TIGHTEN THE SENSOR 

1/2- x s/4-  
CWPLHC 

514- Nm 

SENSOR (NO1 
INCLUDED) 

FIGURE 2- 7 Immersion 
Mounting Details 
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PART TWO - INSTALLATION SECTION 2 - MOUNTING 

CONIflECTION BY HOLDING AND TURNING THE 
"DOUGHNUT-SHAPED" END OF THE SENSOR. THIS 
COU@ CRACK THE SENSOR BODY. d 

Route! the sensor cable through a 112-inch diameter 
mouqting pipe of an appropriate length. Screw the pipe 
onto \he reducer coupling. 

Fastqn the pipe-mount junction box onto the 112-inch 
NPT ,\breads of the mounting pipe. 

Rout€, the sensor cable into the junction box. If the cable 
is too long, cut it to just the length needed which mini- 
mizes electromagnetic interferences. Then m carefullv 
re-terninate the sensor wires and shields by following 
the prpcedure described in Section 3.3 or 3.4. 

Routei the interconnect cable from the junction box to the 
instrument. If the cable is too long, cut it to just the 
lengtti needed which minimizes electromagnetic inter- 
ferencies. Then carefully terminate the wires and 
shiel+ of the interconnect cable by following the proce- 
dure described in Section 3.3 or 3.4. 

Recoyrrmendation: Run the interconnect cable in 112- 
inch or larger flexible, metal conduit to protect it from * 
moistyre and mechanical damage. The flexible conduit 
must be long enough to allow the sensor to be removed 
from t i e  process for maintenance and calibration. 

NOT&:: Do not route the interconnect cable in any con- 
duit containing AC power wiring ("electrical 
noise" may interfere with the sensor signal). 

Refer to the instructions in the instrument manual for 
connqcting the sensor and interconnect cable wires in 
the jublction box, and for connecting the other end of the 
intercynnect cable to the instrument. 

Fasteh~ the cover onto the junction box. 

Before! mounting the sensorhardware assembly into the 
process, calibrate the measurement system with con- 
ductivhy reference solution using the procedure in the 
instrutpent instruction manual. 
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PART TWO - INSTALLATION SECTION 2- MOUNTING 

2.2 Tee, Weldolet, 
Pipe Saddle, etc. 

W (requires GLI 
union-mount adapter) 

The convertible style sensor may be mounted in any stan- 
dard 2-inch NPT fitting (pipe tee, weldolet, pipe saddle, etc.) 
by using a special GLI union-mount adapter. 

Install a standard 2-inch NPT fitting (pipe tee, weldolet, 
pipe saddle, etc.) into the process line. Preferably, the 
fitting should be made of a material to provide a suitable 
maximum pressureltemperature rating for the applica- 
tion. Refer to Part One, Section 2 for specifications. 

Fasten the special short nipple of the GLI union-mount 
adapter into the 2-inch NPT fitting. Carefully tighten the 
threaded connection to prevent leaks. Figures 2-2 and 2-3 
respectively show pipe tee and flange mountirlg details. 

3. Route the sensor cable through the cord grip of the GLI 
union-mount adapter, and tighten 'the sensor into the 
adapter's 'Flanged piece. 

4. Wire the sensor directly to the instrument or indirectly 
using interconnect cable and a junction box. In either 
case, make sure that the sensor or interconnect cable is 
cut to the proper length to minimize electromagnetic in- 
terferences. 

A. Make sure to carefullv terminate the wires and 
shields of the respective cable(s) by following the 
procedure described in Section 3.3 or 3.4. 

B. Refer to the instructions in the instrument manual to 
electrically connect the sensor to the instrument. 

SENSOR CABLE 

ENGAGEMEKT 

FIGURE 2-2 Tee Mounting Details FIGURE 2-3 Flange Mounting Details 



PART TWO - INSTALLATION SECTION 2 - MOUNTING 

2.3 Sanitary Flange 

!5. Befoire mounting the sensor into the process line or ves- 
sel, calibrate the measurement system with conductivtty 
refergnce solution using the procedure in the instrument 
instryction manual. 

6. After, calibration, mount the sensor into the installed 2- 
inch FPT fitting: 

A. P:roperly seat the gasket into its mating groove on the 
special short nipple of the GLI union-mount adapter. 

B. Cgrefully place the sensor into the short nipple, 
rqaking sure .the gasket is in place and contacting the 
aqlapter's Flanged surface. 

C. Tphten the union-mount adapter lockring onto the 
special short nipple to secure the connection. 

This coqpletes the sensor mounting using the special GLI 
union-mpunt adapter. 

The sanitary style sensor may be clamp-mounted for clean- 
in-place rapplications by using a sanitary clamp-type tee or 
ferrule atlid a heavy duty clamp (Figure 2-4). 

1. Install a 24nch sanitary clamp-type tee or ferrule into the , 
procqss line or vessel. 

2. Route the sensor cable through the hole in the stainless 
steel ,endcap so that the endcap's taper faces towards 
the tqp surface of the integral sensor flange. 

3. Wire .the sensor directly to the instrument or indirectly 
using interconnect cable and a junction box. In either 
case, make sure that the sensor or interconnect cable is 
cut tc the proper length to minimize electromagnetic in- 
terferences. 

A. M@e sure to carefullv terminate the wires and 
sGields of the respective cable(s) by following Me 
pr2cedure described in Section 3.3 or 3.4. 

B. Rqfer to the instructions in the instrument manual to 
eltpctrically connect the sensor to the instrument. 

4 Befor:? mounting the sensor into the process line or ves- 
sel, calibrate the measurement system with conductivity 
refereynce solution using the procedure in the instrument 
instru:ztion manual. 

1 

Si After ~alibration, mount the sensor into the sanitary tee 
or ferule: 
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PART TWO - INSTALLATION SECTION 2- MOUNTING 

Rev. 6-198 

A. Properly seat the sanitary gasket onto the mating 
surface of the tee or ferrule. 

B. Carefully place the sensor into the tee or ferrule, 
making sure the gasket is in place and contacting the 
bottom surface of the integral sensor flange. 

C. Place the stainless steel endcap onto the top surface 
of the integral sensor flange and secure the sensor 
onto the tee or ferrule with the heavy duty clamp. 
Tighten wing nut on the heavy duty clamp to 25 inch- 
Ibs. torque. If the sensor is installed in a temperature 
cycling process, the wing nut may need to be peri- 
odically re-tightened. 

This completes the sensor mounting using a sanitary clamp- 
type tee or ferrule and a heavy duty clamp. 

CAUTION: STEAM STERILIZATION IS NOT RECOM- 
MENDED FOR CLEANING THE GLI SANITARY STYLE 
ELECTRODELESS CONDUCTIVITY SENSOR. 

CLEARANCE 
ALL DIMS: IN 

SENSOR 
(mm)  

1 REMOVAL 

SPECIAL CAP 
(INCLUDED WITH SENSOR) 

HEAW DUTY CLAMP 

SMIITARY SENSOR 
(NOT INCLUDED) 

2' SANITARY TEE 
(EPDM GASKD 
INCLUDED WITH 
SENSOiO 

FIGURE 2-4 Sanitary (CIP) Flange Mounting Details 
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PART TWO - INSTALLATION SECTION 3 - SENSORIINTERCONNECT CABLE TERMINATION 

CAUTIOV: IF THE SENSOR OR INTERCONNECT CABLE 
19 NOT TERMINATED EXACTLY AS DESCRIBED, THE 
MEASUVING SYSTEM WILL NOT MEASURE PROPERLY. 

3.1 Sensor Cable Details 

3.2 Interconnect Cable 
Details 

3-E-Series Electrodeless Conductivrty Sensors 

The sensor may be provided with its integral cable termi- 
nated ong of two ways: 

Stanflard Termination: For all applications exce_pt 
those using instruments with the European Community 
"CE" Jabel. The sensor cable is terminated with five col- 
ored yvires (red, green, yellow, white, and blue) and one 
shielcl wire (the signal shield wire and cable shield wire 
are ebtrically common). 

CE Tprrnination: Only available by special order for 
appliccations using instruments with the European Com- 
muni$ CF label. The sensor cable is terminated with 
five cplored wires (red, green, yellow, white, and blue), 
and two separate isolated shield wires (the signal shield 
wire elnd cable shield wire are electrically isolated). 

Im either \case, it may be necessary to shorten the sensor Vr' 

cable duqing installation. When doing .this, refer to the ap- 
propriate subsection (3.3 or 3.4) for the procedure to re- 
terminate the sensor cable. 

The GLI interconnect cable (part number 1 W1100) is pro- 
vided wQh unfinished ends since it often needs to be 
shorteneql during installation. This interconnect cable re- 
pbces th9 99x1 W4000 cable which is no longer available. 
The 1 W1*100 cable is identical to the sensor cable except 
that it ha;j unfinished ends. Use the appropriate procedure 
in1 subseqtion 3.3 or 3.4 to terminate either cable. 

MDTE: qLI strongly recommends using only its 1 Wl  100 
itpterconnect cable. If a different cable is used, it 
qqust have equivalent construction: five conductors, 
m d  two separate isolated shields -- one shielding 
tpe signal, and one shielding the overall cable. 
TRese specific cable characteristics protect the 
n;leasurement signal from electromagnetic interfer- 
mces. Using a cable with different construction 
n;ay interfere with the measurement system's ability 
to properfy measure. -d 
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PART TWO - INSTALLATION SECTION 3 - SENSOWlNTERCONNECT CABLE TERMINATION 

3.3 Standard 
Termination Procedure 

W (for all applications 
except CE) 

SIGNAL SHIELD WIRE 

CABLE SHIELD WIRE 

CAUTION: USE THlS STANDARD TERMINATION PRO- 
CEDURE TO TERMINATE THE SENSOR OR 
INTERCONNECT CABLE UNLESS THE MEASURING IN- 
STRUMENT HAS THE EUROPEAN COMMUNIN "CE" 
LABEL. IN THlS CASE, THE CE TERMINATION PROCE- 
DURE (SECTION 3.4) MUST BE USED. 

1. Strip back the outer cable jacket, outer foil wrap, cello- 
phane wrap, inner foil wrap, and unused black wire to a 
distance of 3 inches (76 mm) as shown in Figure 2-5. 
This exposes the signal shield wire, the cable shield 
wire, and the five colored wires (red, green, yellow, 
white, and blue). 

2. Twist the signal shield wire and cable shield wire to- 
gether, and insulate the new combined shield wire with 
shrink wrap or tape. 

3. Strip the insulation back from each of the colored wires to a 
distance of 118 inch (3 rnm). Then tin each stripped wire. 

4. Using shrink wrap or tape, equally cover the outer cable 
jacket, and the five colored wiredcombined shield wire. This 
secures and completes the terminated assembly. 

COMBINED SHIELD 
(SHRINK WRAPPED OR TAPED) 7 

INNER FOlL WRAP 
OUTERCABLE 
JACKET CELLOPHANE WRAP 

( - OUTER FOlL WRAP 
I 

FIGURE 2-5 Standard Termination Details 
(for All Applications Except CE) 
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PART TWO - INSTALLATION SECTION 3 - SENSOWINTERCONNECT CABLE TERMINATION 

11. CadpIly strip back the outer cable jacket and outer foil wrap 
to an ppprop~iate length. This exposes the signal shield wire, 
cable ghield wire, and cellophane.wrapped wire bundle. 

3.4 CE Termination 
Procedure (for CE-only 
applications) 

2 Fold kpck the cable shield wire (see Figure 2-6). Using shrink 
wrap or tape, equally cover the outer cable jacket, and the ex- 
posed cable shield widcellophanewrapped wire bundle. 

GAUTIOI(U: WHEN THE MEASURING INSTRUMENT HAS 
THE EUYROPEAN COMMUNITY "CE" LABEL, THIS CE 
f ERMINYTION PROCEDURE MUST BE USED. IF MERE IS * 
NO "CE" LABEL ON THE INSTRUMENT, USE THE STAN- 
DARD TFRMINATION PROCEDURE (SECTION 3.3). 

3;. Careftrlly dip back the cellophane wrap, inner foil wrap, and 
unu* black wire up to the end of the shrink wrap or tape 
applie9 in step 2. This exposes the signal shield wire, and the 
five aored wires (red, green, yellow, white, and blue). 

1 4 lnsulqte the signal shield wire with shrink wrap or tape. 

S., Strip ti;le insulation back from each of the colored wires to a 
distanp of 1/8 inch (3 rnm). Then tin each stripped wire. 

6,, Usingpn ohmmeter or test light, vertfy that the signal shield 
wire is, not shorted to the cable shield wire. If okay, shorten 
the q l e  shield wire to an appropriate length. If not, clip - 
cable YO get a new unfinished end and start over at step 1. 

7. Using,shrink wrap or tape, equally overlap the existing 
shrink, wrap or tape applied in step 2, and the five colored 
wir&+ignal shield wire. This secures and completes the 
terrnin~ted assembly. 

$ilUNKWRAFED OR TAPED 
SlCNALsiELDWlRE 

SQWLW~DIW~RE 

FIGME 2-6 PE Termination Details 
(for CE-c~nly Applications) 
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PART THREE - SERVICE AND MAINTENANCE SECTION 1 - RECOMMENDED CLEANING PROCEDURE 

PART THREE - SERVICE AND MAINTENANCE 

The sensor must be kept reasonably clean to maintain meas- 
urement accuracy. The time period between cleanings (days, 
weeks, etc.) is affected by the characteristics of the process 
solution and can or~ly be determined by operating experience. 
For example, a sensor operating in wastewater that contains 
oil andlor grease may require more frequent cleaning. 

I 1. Rinse the sensor with clean, warm water. 

2. Prepare a rrlild soap solution. Use warm water and dish- 
washing detergent, Borax hand soap or a similar soap. 

1 3. Soak the sensor for 2 to 3 minutes in the soap solution. 

4. Using a small bristle brush, cotton swab (Q-tip) or pipe 
cleaner, scrub the entire measuring end of the sensor to 
thoroughly clean the surfaces. If detergent solution dean- 
ing cannot remove deposits on the surfaces, use muriatic 
acid (or another dilute acid) to dissolve the deposits. The 
acid should be as dilute as possible, but yet strong 
enough to clean. Experience will help determine which 
acid to use and how dilute it can be. Some stubborn coat- 
ings may require a different cleaning agent. Contact the 
factovfor assistance in these difficult cases. 

Before cleaning with acid, determine if any hazardous re- 
action products could form. For example, a sensor used in 
a cyanide bath should not be put directly into a strong acid 
for cleaning because poisonous cyanide gas could be 
produced. Acids are hazardous and appropriate eye pro- 
tection and clothing should be wom in accordance with 
Material Safety Data Sheet recommendations. 

Soak the sensor in dilute acid for no more than 5 min- 
utes. Rinse the sensor with clean, warm water and then 
place the sensor back into the mild soap solution for 2 
to 3 minutes to neutralize the acid. 

1 5. Rinse the sensor in clean, warm water. 

6. Calibrate the system with conductivrty reference solution 
using the procedure in the instrument instruction manual. 
If calibration cannot be accomplished, check the sensor 
using the procedure in Part Three, Section 2.1. 
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PART THREE - SERVICE AND MAINTENANCE SECTION 2 - TROUBLESHOOTING 

2.1 Checking 
Sensor Operation 

Use the jroubleshooting section in the instrument instruction 
manual :to determine whether the sensor or instrument is 
defective!. If the sensor is suspected, check it using the fol- 
lowing p-rocedure: 

1. Disconnect the sensor from the instrument (or junction 
box ii interconnect cable is used). 

2. Cleaql the sensor using the procedure in Part Three, 
Sectign 1. 

3. With the sensor at a temperature between 23OC and 
27°C measure the resistance between the red and yel- 
low byires with an ohmmeter. The reading should be 
betwyen 1 090 and 1 1 05 ohms. 

4. Meagure the resistance between the white and blue 
wires. The reading should be less than 5 ohms. Now 
meagure the resistance between the green and yellow 
wires. The reading should also be less than 5 ohms. 

w 

5. Place the ohmmeter to its highest range and measure 
the resistance between the shield and white wires. The 
readitlg should indicate infinity (open circuit). 

6. If any one of the resistance checks in the previous steps 
is no1 correct, the sensor is probably defective. Refer to 
GLl'slwarranty/replacement plan on page 2 for details on 
sensw replacement. If the resistance checks are correct, 
the s9nsor may still be defective. In this case, more ex- 
tensive troubleshooting is required. Please consult the 
GLI Ciustomer Service Department for details. 
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PART THREE - SERVICE AND MAINTENANCE SECTION 2 - TROUBLESHOOTING 

2.2 Customer Assistance 

*- 

If you need spare parts, assistance in troubleshooting, or 
repair servicing, please contact your local GLI representa- 
tive, or the GLI Customer Service Department at: 

GLI International, Inc. Telephone: [800] 543-8907 
9020 West Dean Road Telefax: [414] 355-8346 
Milwaukee, Wisconsin 53224 

- GLI SERVICE DEPARTMENT HOURS - 

All sensors returned for repair or replacement must be 
freight prepaid and include the following information: 

Monday 
through 

Thursday 

Friday 

1. A clearly written description of the malfunction. 

2. Name of person to contact and the phone number 
where they can be reached. 

Eastern 
Std. Time 
8:30 a.m. 

to 
5:30 p.m. 
8:30 a.m. 

to 
4:00 p.m. 

3. Proper retum address for shipping sensor back. Include 
preferred shipping method (UPS, Federal Express, etc.) 
if applicable. 

4. A purchase order if sensor is out of warranty to cover 
costs of repair. 

Central 
St& %me 
7230 am. 

-b 
4:&3 p.m. 
7:30 am. 

'to . 
300 p.m. 

NOTE: If the sensor is damaged during return shipment 
as a result of inadequate packaging, the customer 
assumes responsibility for repair costs. It is recom- 
mended to use the original GLI shipping carton or 
an equivalent. Also, GLI will not accept sensors re- 
turned for repair or replacement unless they are 
thoroughly cleaned and all process chemicals are 
removed. 
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Mountain 
Std. Time 
6:30 a.m. 

to 
3:30 p.m. 
6:30 a.m. 

to 
2:00 p.m. 

36OOE-Series Electrodeless Conductivity Sensors 

Pacific 
Std. Time 
530 a.m. 

to 
2:30 p.m. 
530 a.m. 

to 
1:00 p.m. 



Microtel Series 250 Dialer 
Real Voice Communications System 
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Microtel takes all possible precautions in packaging each item to prevent shipping 
damage. Carefully inspect each packqge at the time of receipt for signs of physical 
damage. Report damage c la im to the. shipping agent involved immediately. Do not 
install damaged equipment. 

Ail instructions given on any alttached labels or tags sho~lld be followed. Carefully 
inspect all packing material before di~sarding it to prevent the loss of accessories, 
mounting hardware, spare parts,, or instr~ctions. 

If the unit is not to be installed immediately, repack it in the shipping carton to protect it . 

while in storage. 



Mount the system on a wall, or other vertical surface, away from and protected from 
harsh weather extremes. It is also recommended that the unit not be placed in close 
proximity to high voltage (480 V and higher) electrical equipment. Four mounting holes 
on the left and right side enclosure flanges are to be used for system mounting. It is 
recommended that the system be mounted at eye level to facilitate ease of 
programming and operation. 

There are three access holes on the right side of the unit. The top port hole is intended 
for the system's telephone line connection. The larger hole is intended for routing of 
the system's fault sensing leads, while the smaller hole is intended for the system's 
power supply transformer cable. 

The following figure shows the recommended dimensions to be used in the physical 
installation of the system. 

SYSTEM 

JACK 



T h e  battery is installed a t  t h e  bo'rtom of jhe s y s t e m  in t h e  battery tray, provided as part 
of t he  interior chass i s  assembly. 

IMPORTANT! 
Before installing t he  sys tem batiery, b e  certain t h e  power supply transformer is not 
plugged into a n  electrical outlet. 

Remove  t h e  four phillips head  screws which s e c u r e  t h e  system's  front panel and  
remove it to  e x p o s e  t he  sys tem's  interio!. Note that  t h e  panel is still connected to t he  
sys tem's  main circuit board, s o  c a r e  mugt b e  exercised while t h e  panel is hanging on 
this "tether". Retrieve t he  red a n c  black t~a t te ry  leads  from within t he  battery tray. Push  
t h e  battery lead terminals onto %he new battery, BEING CERTAIN that t he  red lead 
connec ts  t o  t h e  positive (+) battery t emina l ,  and  t h e  black lead connects  to  t h e  
negative (-) battery terminal. 

Slide (do not force) t he  battery complqtely into t h e  battery tray with t h e  terminals 
pointed DOWN into t h e  system. If t he  battery is not completely sea ted  in t he  battery 
tray, t he  front panel will b e  obstructed anc will not fit properly on to  its mounting area.  

A new battery will t ake  no  longer than 24 hours  t o  gain a full charge ,  making it capable  
of powering t h e  dialer system th~rough a . ly  power  o u t a g e  up to  6 hours in length. It 
should b e  noted that t h e  LOW BATTER,Y indicator is only valid when t h e  120 VAC 
power is off. If t he  LOW BATTERY indicptor s t a y s  o n  for more  than eight hours, t he  
battery is in need of replacement. 

1 1 
1 1  

, I 

BATTEWY LOCATION 
(TTRMINA~.S POINTED IN) , . 



Electrical power may b e  applied by simply plugging t h e  system transformer into a 
nearby electrical outlet. If t h e  system's environment h a s  a history of, or has known 
electrical power line disturbances, then u s e  of a transient protection module, available 
a s  a n  option from MICROTEL, is highly recommended. 

If the  n nit is to  be installed in a location where large o r  high voltage motors a r e  in use,  a 
power line transient suppres se r  is also recommended to  insure that t he  unit is not 
affected by s u r g e s  and sp ikes  in the  120 VAC power to  t h e  unit. 

It is recommended that a sepa ra t e  circuit breaker b e  used  with t h e  system. Remember 
, 

that when t h e  breaker is on,  and the  unit is plugged in, 12 VAC is contained within the  
system even though t h e  system Power switch may b e  turned off. This is to  allow 
continued charging of t h e  system's backup battery, and  retention of t he  system's  
message  da ta ,  even  with the system in a powered down state.  

The  internal sys tem fuse is a 1 amp fuse  (AGC I), o r  equivalent. WHEN INSPECTING 
OR REPLACING THE FUSE, UNPLUG THE SYSTEM O R  THROW THE CIRCUIT 
BREAKER SUPPLYING POWER TO THE UNIT. 

SYSTEM 
TRANSFORMER 

4+*- - - - \ * 5  
, I 

TO RJi l C  

A 

0 
C 
(D 

JACK Cd LJ 

FAULT CONTACT 
I CONNECTION 
0 (N.O. or N.C. 

I DRY CONTACT) 

1, 
I 
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The connection to the telephcne netvyork is a matter of simply plugging the modular 
jack cable into the telephone line termination provided by the telephone utility (RJ-I 1 C 
or equivalent). 

This section contains important inforqation regarding the installa,tion of the telephone 
line to be used by the system, and pertinent information for notifying the telephone 
company of what type of line is to be initatled. 

The Alarm dialer system is registered for direct connection to the telephone network by 
the FCC, which placed three restriction ;on its use: 

I .  The system cannot connect to a party line or a pay telephone line. 

2. The telephone company must be potified that 'an FCC registered device is being 
installed. 

3. If trouble is experienced wiith the device, it must be immediately disconnected form 
the telephone network. Microtel rr ust make any repairs which may be necessary 
in order to maintain the FCC regist~~ation status of the device. 

* 
THE FOLLOWING INFORMATION M'ILL BE REQUIRED BY THE TELEPHONE 
UTlLIlY WHICH INSTALLS THlE TELEPHONE LINE FOR THE SYSTEM: 

I .  The FCC Registration Num.~er, whish is, D4J6M6-13598-AL-E. 

2. The Ringer Equivalence, which is 0:ZB. 

3. The system needs to be comnected40 an RJ-I 1 C telephone jack. 

! I 

TO R J l  iC o r  I 
1 I 

EOUIPMENT JACK I,! q -, 
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To oroaram the Delav Time for eact f a ~ ~ l t  mannel (Channels 1. 2, 3, and 4) and the 
)$om the followina ~roarammina ste~s:  

1. ENTER, DELAY, No.(l, 2, 3, 4, OR 5) 
[Indicator No. will flash', veriifying se\lection] 

2. Indicator will flash once aach se6:ond. When the desired delay time has 
passed, depressing ENTER agai? will set that time period for that fault 
channel. 

To verify the proper delay time, simulate ;he opening or closing of the fault input 
contacts and view the proper state indicatitpn (RED or GREEN) on the system front 
panel. The fault channel will change frqm a GREEN to a RED state after the 
programmed delay. It will change fmm a RiED to a GREEN state almost immediately 
upon detection of a no-fault state. 

To read the Fault Delav for each cha!nnel, t h q e  

1. READ, DELAY, No.(l, 2, 3;, 4, or 5,) 
[fault No. indicator will flash .once each second, for each second 
programmed] 

Y 

The system allows the user to program mgssages for each event which the system 
must respond. The unit is shipped with no, speech programmed and must be loaded 
with messages after installation. 'Voice qata is retained using the system battery 
installed in section 1-D. The following messqges must be entered by the user: 

Location 
0 
1 
2 
3 
4 
5 
6 
7 

Purpose 
The message indication system or station location 
The fault message for (channel 1 
The fault message for 1channel:2 
The fault message for (channel3 
The fault message for [channel, 4 
The fault message for (channel 5 (AC Power Failure) 
The message for Status ~orrnal  -No faults 
The message used a@r proper acknowledgment, before entering intercall 
delay 

The system reserves 4 or 8 secwds 01 message time for each message. The 
programming sequence used determines the amount of time allotted. Additionally, fault P 

messages may be programmed as 8 " S t a t ~ : ~  Only" channel as described below. 



The following programmina steps should be performed for the creation of fault channel 
messaaes: 

1. ENTER, MESSAGE, No.(O, 1, 2, 3,4, 5, 6, or 7)  
[indicator or combination of indicators will flash, verifying selection] 

2. Depress ENTER for a normal 4 second message, or depress # for an 
extended length (8 seconds) message, or depress for a "Status Only" 
assignment message. 

[Message In Process lndicator will turn on, indicating recording is in process]. 
Begin speaking message. It is necessary to speak directly at the 
microphone, at a distance of approximately 8 inches. This will minimize 
background noise which would be picked up by the microphone as part of the 
message. It is also necessary to tum off loud equipment in the vicinity of the 
system while recording messages, to maximize clarity. 

3. After the expiration of the message time limit, Message In Process Indicator 
will go out, and the message just programmed will be played back for 
verification. 

To read or verify the message for each channel. 

1. READ, MESSAGE, No.(O, 1, 2, 3, 4, 5, 6, or 7)  
[programmed message will be spoken by the system] 

Sample messages are located i.n Section IV. C. 

Status Onlv Channel Pro 

Any fault channel may be programmed as a "status only" channel as shown above (i-e. 
it will not cause call-outs to begin, but will be reported in any status messages). 

The system can be programmed with up to eight telephone numbers, which will be 
called sequentially when an abnormal condition is detected by the system on any fault 
channel not programmed as a "status only" channel. The following programming 
procedure should be performed to enter telephone numbers into the system. Note that 
there must be at least one telephone number programmed into the system for it to 

%le operate at all. All eight telephone number data locations need not be programmed. 



Teleuhone numbers rnav be dqleted b~ enterinq a "0" into the data location for that 
number in the list. 

1. ENTER, No. (1, 2, ... 81 
[indicator or combinati~n of inciicators will flash verifying selection] 

2. Enter the desired phone number by depressing the numbers on the keypad. 

3. Terminate the entry wilh a sec~nd  depression of ENTER. 

To read this data for verification. 

I. READ, No. ( I ,  2, ... 8) 
[telephone number No. will tte dialed by the system. Test call may be 
terminated by depressiig HAL'T) 

Up to 16 digits may be entered for each phone number position. If any of the numbers 
the unit is to call require a pause for a scond  dial tone, enter the pause by using the 
DELAY key in place of a digit. 

To clear a phone number out of the unit, enter a 0 (zero) as the phone number. The 
unit ignores any phone number that stark5 w i t ta  0. If you wish to have the unit call the 
Operator, enter the phone number as DE,LAY, 0. 

This section describes the procedure for ~et t ing 4 operational parameters. All of these 
parameters are entered into the system uging the system's programming keypad. 

1. Settinu the Rina Count 

The ring count is the number of rings the (unit will wait before answering a call placed to 
it. This may be set to any number of incoming rings from 1 to 99. 

1. ENTER, * 
[indicator will flash] 

2. Enter a two digit numbs for 01 $0 99 representing the desired ring count. 

2. Tone or Pulse Dial Selection 

The system needs to be set for pulse or tone type dialing. Perform this selection by 
following these programrr~ing stem. Before programming the unit to function in a tone 



dialing mode, confirm with the telephone company that services the installation that the 
21 line to which the unit is connected to will accept tone dialing. 

I ENTER, MODE, 0 
[indicator will flash] 

2. Enter "On for pulse type dialing, or " I"  for tone type dialing. 

To ve r i i  the dialina mode, cause the svstem to test dial by selectinq 
1 

I READ,No.(I12,3,4,5,6,7or8) 
[telephone number will be dialed] 

3. Message Repetitions 

The system will repeat its fault status message a number of times in the course of any 
telephone call which it places. The system is shipped programmed to repeat the 
message 8 times during each call. If it is necessary to change the number of times the 
message if repeated, perform the following programming steps. 

1. ENTER, # 

2. Enter a two digit number corresponding to the desired number of message 
repetitions (01 to 99). 

To venfy this data, test dial a number and listen to the number of message repetitions 
before the system terminates the call attempt. 

4. Intercall Delay 

When a call placed by the system is acknowledged, (see section 1II.C for the 
acknowledgment procedure) it will delay further calls for a programmable period to 
allow time for the condition to be corrected. The time delay period following an 
acknowledged call is called the intercall delay. The unit is shipped with this delay set to 
I hour. It may be from I to 99 hours and is programmed at the system keyboard as 
follows. 

1. ENTER, DELAY, 0 
[indicator will flash] 

2. Enter a two digit number corresponding to the desired number of hours of 
delay. 
(Values less than 10 hours must be entered with a leading 0, 
Example: 01 = one hour) 



5. Delav Run Proararnming 

The Run Mode may be entered alRer a pr;3grammable delay. 

1. DELAY, RUN 
[indicator will flash] 

2. Enter the desired two dligit dela,~ in minutes (01 to 99 minutes) 
(Values less than 3 3  minqtes must be entered with a leading 0, 
Example: 01= one minute) 

The flashing Run indicator verifieg that the system is in the delayed run mode. After the 
delay is completed, the system will enter the Run Mode and the Run indicator will stay 
on. (Green) 



The power switch for the system is located on the Front Panel of the system. It is 
important to note that when power is connected to the system, and the switch is in the 
off position, it does not remove power from the unit. Power is always present unless 
the circuit breaker (which the INSTALLER must supply) is tumed off or the transformer 
is removed from the AIC outlet. 

There are six indictors across the top side of the keyboard assembly on the front panel. 
These LEDs will indicate the state of the fault channels which the system is intended to . 

monitor, indicating RED for fautt condition and GREEN for a no-fault condition. A 
system status indicator displays RED for the HALT mode and GREEN for the RUN 
mode. 

On the left side of the system front panel is the system speaker. This speaker allows 
words the system synthesizes to be heard, as well as telephone line sounds when the 
system is on the telephone line placing an alarm call or during a status call placed to 
the system. 

C 
A Description Of Each Of The Svstern's Kevs And Their Functions Now Follows: 

HALT 
The HALT key will abort any operation in process, and return the system to the Halt 
mode as indicated by the RED RUN STATUS indicator. In this mode, fault conditions 
will not be acted upon by the system. However, it is still possible to call the system. 
The system will answer the call and deliver the appropriate status message. 

RUN 
The RUN key will place the system in a run mode as indicated by the RED RUN 
STATUS indicator. If fault conditions exist, the system will begin placing telephone calls 
(if valid telephone numbers have been programmed into the system). Use of the Delay 
key in conjunction with the RUN key will cause the system to exscute a delayed entry 
into the RUN mode - which may be programmed to be up to 99 minutes (see the 
section entitled "Putting the System in Runn later in this section for more information on 
this feature). 

MODE 
The MODE key is used in conjunction with other keys to effect certain features in the 
system programming, including fault modes and toneldial selection. 



SEQUENCE 
The SEQUENCE key is a prefqce key;which allows some of the advanced operation 
features of the system to be activater$. Until the purpose and use of this key is 
explained later in this manual, it is advi:sable to leave it alone. If this key is randomly 
operated with others, an unintentional yet valid keystroke combination could occur, 
deleting portions of programmed teleph~ne numbers and other data. 

ENTER 
The ENTER key is used to enfer data, which the system must use in performing its 
monitoring and alarming functioms. Incldded in this data are telephone numbers, fault 
messages, the system identification mvssage, the message count, and the intercall 
delay. 

MESSAGE 
The MESSAGE key is used in ccnjunctiqn with others to program the message for each 
fault channel, and the system identificaiion message. Additionally, depression of the 
MESSAGE key alone when the system 1s in the HALT mode, will cause the current ID 
and status messages to be artic~lated b) the system. 

READ 
The READ key is used to recall any of thte programmed information. 

DELAY 
The DELAY key has four functiors: 

1. When used in telephoibe nurrlber programming, it inserts a short pause 
between digits in a telephonls nl-~mbqr. 

2. When used with the ENTER key, (i-e. ENTER, DELAY, 0) it sets the intercall 
delay time; that is, the time Uhe system will wait after its call out message has been 
acknowledged before it besins plaqing regular calls again (see section I1 E-4 of 
this manual for additional infbrmatio~). 

3. When the DELAY key is used ;with the RUN key, (DELAY, RUN) it allows 
delayed, automatic entry into the RUIN mode. 

4. When the DELAY key iq used ftpr fault delay time programming, it allows the 
entry of integration or delay Himes for the detection of each fault condition. 

DIGITS 1 THROUGH 0 
The digit keys are used for numedc entry i ~ f  data values and data locations. 

* KEY 
The * key is used as an entry locqtion for eing count programming. The ring count is the 
number of incoming telephone rirgs whiq,h the system will count before answering and 
servicing the incoming call. (See Section 111 E-1 of this manual for more information) 



Additionally, the * key is the key used over the telephone for acknowledgment of the 
system call out message. It is also useable locally (on the system keyboard) for 
acknowledgment right at the system. 

# KEY 
The # Key is used as an entry location for the message count. This is the number of 
times that the entire fault status message is repeated in the course of each telephone 
call placed by the system. (See Section II E-3 of this manual for more information). 

After all operational data has been entered into the system, the unit is ready to enter 
the run mode. Once in the Run mode, any fault channels will be acted upon causing 
calls to be placed to the programmed telephone numbers. 

To place the system in the Run. Mode, depress the RUN key on the system's front 
panel. The Run indicator will venfy successful entry into the Run Mode. (Green) 

Delaved Entrv into the Run Mode 

1 The Run Mode may be entered after a programmable delay. 

1. DELAY, RUN 
[Indicator flash] 

2. Enter the desired two digit delay in minutes (01 to 99 minutes) 
(Values less than 10 minutes must be entered with a leading 0, 
Example: 01= one minute) 

The flashing Run indicator verifies that the system is in the delayed run mode. After the 
delay is completed, the system will enter the Run Mode and the Run indicator will stay 
GREEN. 

When a valid a,larrn condition is recognized by the system, it will be indicated locally on 
the system's front panel. If the system is in the Run Mode, it will immediately begin 
placing telephone calls to the telephone numbers which have been programmed by the 
user. 

w Upon the receipt of an alarm call, the answering party will hear the station identification, 
followed by the current status messages. This entire message will be repeated the 
number of times programmed. If the entire message sequence is completed without an 



acknowledgment being returned over -jhe telephone line, the system will terminate the -# 
call, wait 70 seconds for a call back aqknowledgment, and then place a call to the next 
telephone number in the list. If an ac\<nowledgment is not received from the next call 
after another 70 second wait, a 3rd call will be placed, and so on. The unit will continue 
to call repeatedly from the users progrimmed list of telephone numbers until it receives 
an acknowledgment or the fault condition is removed. 

If the system is acknowledged during ttre call, it will not place any further calls for a time 
prograrnmed as the lntercall Delay. If ia new fault condition occurs during that period, 
the lntercall Delay will abort and calls will begin again. If the entire lntercall Delay 
expires and the fautt conditio~ns still lpersist, the system will again begin to place 
telephone calls. 

To Acknowled~e a Call From t h ~  Svsterp 

Acknowledgment may be accomplist,ed by depressing the key on the called 
telephone between message repeats during the alarm call. The key must be 
depressed for at least 2 full se~onds b.ut not longer than 5 seconds. The system will 
venfy that the acknowledgment has been accepted by saying the recorded voice 
message for proper alarm acknowledgement [Voice message 7. 

If acknowledgment must be returned from a telephone without tone capability, the .J 
system may be acknowledged by placib~g an immediate call back to the system, within 
60 seconds after it has complleted its call. Again, the system will verify that the 
acknowledgment has been accepted blf saying, [sign off message, in location number 
7, as programmed above, will be recited]. 

A number of sequence commands are ;~ossible on the system's front panel keyboard. 
They are as follows: 

SYSTEM LEVEL TEST SEQUEYCES 

SEQUENCE 50 [all messages are recited] 

SEQUENCE 52 [flash test all framt panel indicators] (HALT to terminate this sequence) 

SEQUENCE 55 [Acknowledge done adjjstment self test] 



PRESET ALL DATA VALUES TO DEFAULT 
w 

NOTE: Do not use these sequences unless you are thoroughly aware of the results 
which will occur, that is, the resetting of operational data to default values, and deleting 
any telphone numbers or delays or other programmed data which may have been 
entered by the user. 

SEQUENCE 60 [Preset system variables such as delays, message count, ring 
count, and fault channel modes.] 

SEQUENCE 61 [Presets telephone numbers only.] (All programmed telephone 
numbers reset to become 0) 



In the unlikely event that troublla is suspected with the system, it must be promptly 
disconnected from the telephone network:, and referred to Microtel Inc. or its authorized 
service representatives. 

Periodically inspect the system imtemally for any evidence of moisture, blown fuses, or 
battery failure as instructed herein. 

1. Battery Care 

Battery life is dependent upon a numbw of factors, and will vary depending on the 
number of outages, and the age of the tpttery. A new battery will take no longer than 
24 hours to gain a full charge, capable of powering the system through any power 
outage up to four hours in length. It shorlld be noted that the LOW BATTERY indicator 
is only valid when the 120 VAC power is  off. If the LOW BATTERY indicator stays on 
for more than eight hours, the battery is ir: need of replacement. 

2. Batterv Replacement 

The battery is installed at the botllom of tlpe system in the battery tray, provided as part 
of the interior chassis assembly. 

NOTE: It is necessary to remolre all Rower from the system before replacing the 
battery. 

Refer to Section I -D - Battery Ins@llation :for instructions on installing a new battery. 

3. Volume Adjustment 

The volume of the system's speech me5;sages delivered to the telephone network is 
fixed. The volume of the speech heard through the system speaker is, however, 
adjustable by varying the setting ~f potenjometer R21, located on the main circuit card 
in the unit. 

4. Acknowledae Tone Adjustmqnt 

R33, located on the system's mailn board is the adjustment for the frequency detected 
during the acknowledgment of gn alarri call. By activating SEQUENCE 55 (see 
previous section) the system will deliver a continuos acknowledge tone (* key) to itself, 
during which the potentiometer R33 may ;De set. Center the adjustment by varying the 
setting until the Acknowledge LEU on the front panel turns on. There is some amount 
of hysteresis associated with the @etectior so the centering of the component must take 
into account approached from eacfi directpn. The continuous tone used for adjustment 
may be halted by depressing the MALT ke,y after the adjustment is completed. 



ENVIRONMENTAL 
Temperature 
Humidity 
Surge 

ELECTRICAL 
Power requirements 
Fault sensing current 
Battery Backup 
Power outage detection time 

PHYSICAL 
Dimensions 
Weight 
Mounting method 
Enclosure 

" TELEPHONE SYSTEM 
FCC registered for direct interconnect 

Dialing capactty 

Dialing format 

Answer delay 

Acknowledged intercall delay 

Unacknowledged intercall delay 

Surge and environmental protection 

-1 OF to +120F 
90% RH, Non-condensing 
2500 V, Per ANSI 
C37-90A-1974, common and 
differential mode 
per FCC part 15C 

120 VAC, 50160 Hz, 7 watts 
Less then 10 mA per channel 
6 hours typical 
1-99 seconds 

11 518x97116x4inches 
10 Ibs. 
Flange mount, 4 points 
NEMA 12 std., others optional 

FCC Registration Number: 
D4J6M6-13598-AL-E 

8 numbers, 16 digits each, 
maximum 

Loop disconnect, 10 pps 
nominal; or tone, 
1 00msl100ms; user 
selectable 

Programmable, 1 to 99 rings 

Programmable, 1 to 99 hours 

70 Seconds 

Per FCC part 68 



OPERATIONAL 
Fault detection method 

Fault integration time constant 
Station identification 

Message repetitions 
Data retention 
Message retention 
Programming 

SYSTEM DIAGNOSTICS 
Audible indicators 

Visual indicators 

Normally open or closed, 
selectable 
One to 99 seconds 
Synthesized voice, 
user programmable messages 
One to 99, user programmable 
Nonvolatile EEPROM 
Battery Backed DRAM, 1 MBit 
Local keyboard entry 

Line monitor 
Vocal status of all data, fault conditions 
and parameters 
Fault channels 
Run status 
Off hook 
Incoming call 
Power on 
Battery condition 
Intercall delay in progress 
Successful acknowledgment 

Svstem Identification. location 0 

"This is the West Side Treatment Plant, 9 lst  and Oakn 
This is an automatic alarm from Microtel llnc." 
This is station 51" 

Fault Messaaes. locations 1. 2, 3: 4 and !ii 
"High well leveln 
"AC Power failure, dispatch crew at once" 
"Fire Alarm, activate fire emergency plan' 
"Intrusion, call the supervisor and1 the pol[ce" 

Status Normal Messaae. location!6 

"Status Normaln 
"No fault conditions exist at this timen 

Sianoff Messaae. location 7 

"Acknowledged accepted, now ertering tll\e intercal! delay" 
"Acknowledged detected, further calls will be delayed for the intercall delay period" 



We warrant to the original purchaser the Microtel unit manufactured by us to be free 
from defects in material and workmanship under normal use and service. Our 
obligation under this warranty shall be limited to the repair or exchange of any part or 
parts which may thus prove defective under normal use and service within one year 
from date of installation by the original purchaser. In no event shall this warranty apply 
to equipment after the expiration of eighteen (18) months from date of shipping to the 
original purchaser whether or not the equipment is installed and which our examination 
shall disclose to our satisfaction to be defective. THlS WARRANTY IS EXPRESSLY IN 
LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED INCLUDING THE 
WARRANTIES OR MERCHANTABLITY AND FITNESS FOR USE AND OF ALL 
OTHER OBLIGATIONS OR LIABILITIES ON OUR PART, AND WE NEITHER 
ASSUME, NOR AUTHORIZE ANY OTHER PERSON TO ASSUME FOR US, ANY 
OTHER LIABILITY IN CONNECTION WITH THE SALE OF THlS MICROTEL UNlT 
OR ANY PART THEREOF WHICH HAS 'BEEN SUBJECT TO ACCIDENT, 
NEGLIGENCE, ALTERATION, ABUSE, OR MISUSE. WE MAKE NO WARRANTY 
WHATSOEVER IN RESPECT TO ACCESSORIES OR PARTS NOT SUPPLIED BY 
US. THE TERM "ORIGINAL PURCHASER, AS USED IN THlS WARRANTY, SHALL 
BE DEEMED TO MEAN THAT PERSON FOR WHOM THE MICROTEL UNlT IS 
ORIGINALLY INSTALLED. 

Battery circuits remain active at all times. The potential exists for the battery to 
discharge to a point where the battery cannot be recharged. To prevent an 
unrecoverable depletion of the internally mounted battery, it is suggested that prior to 
storage of the dialer unit or in the event of a prolonged interruption of 120 VAC power, 
the internally mounted battery be disconnected. Disconnection is accomplished by 
removing the wire termination spade from the positive (+) battery termination point 
located on the battery. 

Battery disconnection should, also occur upon low battery indication as detected and 
enunciated by the dialer unit and remain disconnected until 120 VAC power can be 
restored. 

Disconnection of the battery in an unpowered condition will require reconfiguration of 
the units prior to placing the units back into service. 
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Submersible 
Pump Controller 

Monitors True Motor Power 
(volts x current x power factor) 

Detects Motor Overload or Underload 

Operates on 120 or 240 VAC, 
Single-phase or 3-phase 

Built-in Trip and Restart Delay Options 

DESCRIPTION SPECIFICATIONS 

The Model 422 Submersible Pump Controller detects 
an overload or underload condition on all types of 
running pump motors: suction pumps, submersible 
pumps, etc. 

This Monitor detects the actual power used (voltage x 
current x power factor) and is more sensitive than 
simple current monitors. The 422 can be used with 
single phase pumps or, using the Model 276C current 

W transducer, with 3-phase pumps. Matching CT's aliow 
the Model 422 to be used with most pump motor sizes. 

Optional trip and restart delays are provided. 

TYPICAL APPLICATION -single-phase monitoring 

m E  WIRES TO Cf 
IFMOTDRFI\ILSTORUN 
F o R Y P F I E ~ l H E l W m C L L  

DIMENSIONS 

L7 

U 

Tel: Main (91 8) 438-1 220 1 1440 East Pine Street 
Sales (800) 862-2875 

F a :  (91 8)  437-7584 
Tulsa, Oklahoma 741 16-2019 

E-mail: salesatirne-rnark.com Doc No. 87,4292 1/98 
Internet: ~~~.t irne-mark.com O 1998 TIME MARK CORPORATION 



Submersiible Pump Controller 
READ ALL INSTRUCTIONS BEFWE INSTrALLING, OPERATING OR SERVICING THlS DEVICE. 

KEEP THlS DATA SHEET FOR FUTURE REFERENCE. 

APPLIWTION GUIDE 

GENERAL 

This application guide ,is written for equipment design- 
ers, maintenance personnel, electrical co~tractors, ptc. 

It is intended to aid in the installation of the Mode1,422 
Submersible Pump Controller into pump protebqion 
systems. The notes and diagrams deal WM methot~ls of 
protecting motors in the event of an underload ccindi- 
tion or an overload condition. 

THEORY 

The need for a system to detect an underload condition 
other than by the simple monitoring of current becomes 
clear when examining the following waveforms. 

In a purely resistive circuit, as in Figure 3, the curvent 
(amps) is directly proportional to the power,(watts) q ing 
consumed. To find the power, multiply the vopge 
across the load times the current through t5e load. The 
resul? is in watts (V x A = W). 

In Figure 2, When the load is not resistive, but inducpve 
as it is with a motor, the formula is no lahger con-. 
The inaccuracy occurs because the wrtfent and the 
vobge waveforms are not in phase. 

The current waveform lags the voltage waveform by as 
much as 90 degrees in a completely unloacled condition, 
or as little as 5 or 10 degrees in a fully loadld cond&on. 

Figure 1. RESISTIVE LOAD '1 

W i  a purely resistive load, the current and voltage wavefo~ns 
are occuning simultaneously. 

The current, as measured with an ammeter, may only 
vary a slight amount as the motor changes from a fully 
loaded condition to a completely unloaded condition. 
This makes it difficult to detect an unloaded condition by 
simply monitoring current alone. 

To obtain an accurate picture of real power consump 
tion of any inductive device, such as a motor, the 
formula V x A x Cosnr = W is used. 

The Cosnr is a multiplication factor derived from the 
number of degrees of lag between the current and 
vobge waveforms. 

This is called the 'power factor" (or "pF). The power 
factor is the natural cosine of the degrees of lag: 

Figure 2. INDUCTWE LOAD 

VOLTAGE WAVEFORM 

with an inductive load, the current waveform lags the voltage 
waveform by 60". 
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APPLICATION GUIDE 
wu" 

Example: TRUE POWER CONSUMED BY AN AC MOTOR Refer to the chart under INSTALLATION (pg 4) for all 
DIP switch settings. 

For this example we will use a 3-horsepower, 230 volt, 
single phase motor. A 4-20 mA output is provided for monitoring power 

Codt ion  1 represents the motor being used at near full consumption. A 4 mA output is equal to 0 watts and a 

load, while Condition 2 represents a drop in motor load. 20 mA output is equal to 600 watts at 120 V or 1200 
watts at 240 V. 

Example: (V x A x Coss = Watts) 

Condition 1 
230 volts x 10 amps x 0.985 pf = 2265.5 watts 

Condition 2 
230 volts x 9 amps x 0.423 pf = 875.6 watts 

Comparing the results of the this example, the motor 
current decreased only 10% with a drop of 61% in the 
motor load (input power). A drop in pump motor power 
cannot be accurately measured by only monitoring the 
current and voltage. 

By monitoring the phase relationship and applying the 
resultant power factor an accurate and selective 
method of sensing changes in true power consumption 

w can be obtained. 

The Model 422 Controller is based on the above princi- 
pal of detecting the actual power used, and is more 
sensitive than simple current monitors. 

ADDITIONAL FEATURES 

As described previously, the Model 422 would fulfill the 
basic requirements in most pump motor protection 
control systems. However, there are situations which 
would require the pump to restart automatically after a 
preset time. 

The Model 422 has an adjustable restart timer for 
such applications. This timer has a range of 0.1 to 4 
hours. If the restart timer is not needed, tum it off with 
DIP switch 2. 

If restart timing is needed for an underload condition 
only, the overload restart can be tumed off with DIP 
switch 1. 

Resetting the Model 422 is accomplished by cycling the 
power off and back on, pressing the RESET button, or 
by using the restart timer (DIP switch 2). 

Some applications require a trip delay period before 
w shutting down the pump. The Model 422 has a built-in 

trip delay timer. The timing range is from 0.3 to 180 
seconds. The trip delay timer can be tumed off with 
DIP switch 4. 

This signal can be sent to a strip chart recorder, a 
process controller, computer, etc. 

INPUT CURRENT REQUIREMENTS 

The CT input of the Model 422 is the isolated winding of 
a small current transformer within the unit. Ideally, the 
current range needed should be between 2 and 3.5 
amps for a fully loaded motor. 

Polarity of the wires connected to the CT terminals is 
critical to achieve the correct phase relationship be- 
tween the current and voltage waveforms as described 
earlier. 

This is simple to determine after the installation is 
complete (refer to the ADJUSTMENT PROCEDURE, pg 
5). 

If the full load motor current is 3.5 amps or less, and the 
pump motor is a single-phase type, connect one leg of 
the motor current directly into the Model 422. 

If full load motor current is more than 3.5 amps, an 
optional Time Mark CT must be used to reduce the 
current to the proper range. 

Figures 3 and 4 show the Models 276A and 276B 
Current Transformers, available from Time Mark. 

Figurn 3. MODEL 276A CURRENT TRANSFORMER I 

Space for Rinray tum: 
-02s x 0.38- 

--v 
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Pump Controller 

APPLICATION GUIDE 

1 Figure 4. MODEL 2768 CURRENT TRINSFORI#~ERI 

The Current Transformer Chart in Figure lists various 
models available and is referenced to the horsepcywer 
ratings of single-phase and %phase motors. 

Figure 5. CURRENT TRANSFORMER CHAR3 

INSTALLATION INSTUCTIONS 
-rl 

3-PHASE INSTALLATION 

The basic Model 422 Controller is designed for use with 
single-phase pump motors. However, the it can easily 
be used in %phase applications by installing the current 
cancelling transformer, Model 276C. The Model 276C 
(figure 6) monitors two of the three phases, and cancels 
the effect of the current signal in the third phase, which 
would otherwise cause a phase shift error in the Model 
422. 

Figure 6. MODEL 276C 

IMPORTANT NOTE: 

In 3-phase applications, the current inputs must 
come from the same phases providing the vottage 
input. The applications schematics shown on the 
last page describe the interconnections. 

INSTALLATION 

Mount the Model 422 in the control panel or in a suitable 
enclosure. Connect the voltage and current inputs to 
the appropriate terminals on the Model 422 Monitor. 

If the 4-20 rnA output is used, connect it across a 300l2 
resistive load. Set the four MODE switches on the 
Model 422 according to the chart below. During the 
initial setup you may wish to disable all time delays. 

Reset Button 

Trip Delay -Id 

After the system is completely installed, a simple test 
and adjustment will insure that the polarity and threshold 
are correct. 

Doc No. 87A292 1 /98 



Submersible Pump Controller 
READ ALL INSTRUCTIONS BEFORE INSTALLING, OPERATING OR SERVICING THlS DEVICE. 

KEEP THlS DATA SHEET FOR FUTURE REFERENCE. 

INSTALLATION INSTRUCTIONS 
ADJUSTMENT OPERATION 

Connect a temporary jumper across the NO contacts on When AC voltage is first applied, the output transfers 
the Model 422 (this keeps the motor running as the for approximately two seconds, completing the motor 
Model 422 trips off and resets). control circuit and allowing the motor to come up to 

With the correct voltage applied to the system, the 
motor should start and run continuously. Make sure the 
motor is running under it's normally loaded condition. 

W~th a clamptype ammeter, measure the current in one 
of the wires connected to the CT terminals on the Model 
422. A reading between 2 and 3.5 amps should be 
measured for best results. This current level can be 
changed by exchanging the CT with a different ratio. 

Turn the UNDER adjustment through it's entire range 
and find the spot where the UNDERLOAD LED just 

w illuminates. 

Turn the UNDER adjustment until the L ED just goes 
out. If the UNDERLOAD L E D is lit all the time, reverse 
the two wires connected to the CT terminals and re- 
adjust. 

Repeat this procedure for the OVER adjustment. If the 
OVERLOAD indicator LED stays on all the time, the 
current input may be incorrect. Check the C i s  for 
proper sizing. 

Set the SECONDS adjustment for the appropriate TRIP -. 
delay, and HOURS adjustment for the appropriate 
RESTART delay, as required for the application. 

Remove the jumper from the NO contacts; the motor 
should continue to run. The adjustment is now com- 
plete: 

TROUBLESHOOTING 

Should the Model 422 Submersible Pump Controller fail 
to operate, check all connections to the device and -6 
control circuits. Insure that the proper voltage and cur- 
rents have been applied. 

If the power being used is within acceptable limits the 
contacts remain energized and the motor continues to 
run. If the power drops or rises outside the limits, the 
contacts will open. 

WARRANTY 

The Model 422 Submersible Pump Controller is 
warranted to be free from defects in materials and 
workmanship for one year. Should this device fail to 
operate, we will repair or replace it for one y22r frcm 
the date of purchase. For complete warranty details, 
see the Terms and Conditions of Sales page in front 
sectjon of the Time Mark catalog. 

. . 

L 
Check all fuses. Should the Model 422 operate improp 
erly, check that the CT is properly sized. Check all DIP 
switch settings, if problems persist, contact the factory 
for technical assistance. 
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Submersible Pump Controller 
7 

TYPICAL APPLICATIONS 
SINGLE-PHASE, 120V, <3 HP 

REVERSE WIRES TO CT 
IF MOTOR FAILS TO RUN 
FOR MORE THAN THE IWTIAL 
2 SECOND PERIOD. 

4-20mA 
OUTPUT 

SINGLE-PHASE, 240V, 17.5 HP 

I?,, 1 I I I 1 -- 4-2OmA OUTPUT 

Ll 

I MOTOR 
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Submersible Pump Controller 

TYPICAL APPLICATIONS 
SINGLE-PHASE, 240V, 1/2 TO 5 HP 

U 

24OVAC 
COIL 

I I  " 
OUTPUT 

OBSERVE POLARlTl 
AS SHOWN 

USE MODEL 276A-ax 

L1 
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TYPICAL APPLICATIONS 
Over/Under Load & Phase Loss Protection 

TIME MARK 
WHASE MONITOR 

REVERSE WIRES 
TO CT IF MOTOR 
FXLS TO RUN 
FOR MORE THAN 

2 SECOND PERIOD 

4-20mA - OUTPUT 

OTOR 

ASSHOWN ' 
USE !HODEL 276- 

- OUTPUT 
OBSERVE POLARrrY 

AS SHOWN - 
L1 

um- - 
I - 

u a  I 

The information presented in this guide is correct to the best of our k.?oowledge. However, Time Mark Corporation does not warrant the applications as 
outlined nor make any offers that the circuits are freq from pate,lt infringement. Time Mark Corporation reserves the right to change or alter 
specifications at any time. 

f'g 8 Doc No. 87A292 1 /98 



1 Current Transformers 1 
25 to 400 HZ 

0 to 5 Amp Secondary 

Wide Application Range 

Agency Approved 

DESCRIPTION 
SPECIFICATIONS 

Model 276A Current Transformer - A low cost, open- 
frame type current transformer (CT). For use with up to 8 1 mi0 / PaflNo- I - I PaflNo. 1~u-l Ratio i Part No- 1 Bu* ) 

Model 2768 Current Transformer - A ring-type current 
transformer for currents from 50 to 1200 amps. The Model 
2768 has an accuracy rating of k 2% for 50-100 amp CTs 
and + 1 % over 100 amps at 60 Hz. 

This CT dso features a 25-400 Hz frequency range, #8-32 
.semrrdary ?ermin?ls and !~mgt!ntina _heck@?. ?n!zfi; .TI=*- 

'Clrr ings are stamped on the CT. The Model 276B is UL Recog- 
nized and CSA Certified. 

gauge ;a+rs, s.6 zp?c! 40 amps on the primary. 2500 VMRS 1 1 

276A APPLICATION DIAGRAM 

insulation is standard. Frequency mnge is 25-400 Hz. The 
Model 276A CT is CSA Certified. 

50:s 276850 I 1.0 3005 1 2768300 I 12.5 I 

: .- I 
2 .  8 I Loop one leg of AC 

line thru trandonner 

- 105 1 216~-10 

195 1 276A-1.5 

M)S 1 276560 I 1.0 

755 276575 1 1 5  

276B APPLICATION DIAGRAM 

-3 1 mwo i 125 

5005 1 2765500 25.0 

1 40:s -4.0 1 -5 2765250 1 125 1 12005 27651200 1 125 1 
3 r d e n v A  G Sriz 

276A DIMENSIONS 

276B DIMENSIONS 

Tel: Main (918) 438-1220 1 1440 East Pine Street 
Sales (800) 862-2875 

F a :  (91 8) 437-7584 Tulsa, Oklahoma 741 16-201 9 
E-mail: sales9time-mark.com Doc No.87A013 8/97 
Internet: www.time-mark.com O 1997 TIME MARK CORPORATION 



. . 

Current Transformers . . . . 

Read Al l  Instructions Befo~re lnstklling, Operating or Servicing This Device. 
KEEP THIS DATA SHE~ET FOR FUTL~RE REFEAENCE 

INSTALL~TICPN INSTRUCTIONS 
PRIMARY TURN RATIO MODlFlaTlON 
The nameplate ratio of the current transformer s based on the 
condition that the primary conductor will ba passed pnce 
through the transformer window. This rating can be red,uced 
in even multiples by looping the conductor twra or more tlmes 
through the window. A transformer having a a tng  of 20[/ to 5 
amps will be changed to 50 to 5 amps if four l o ~ p s  or tump are 
made with the primary cabie as illustrated. -*. NameqAate Aaual Na~+plate Aclual 

Ram Rabo f%ilio 
1005 l a 5  aqP5 w5 
1% 1505 5qp:5 gj5 
2005 2005 6qp5 ti=w 
m 5  3005 eqp5 - =+ 

Namepiate Actual *Tg-l . Rabo 50'5 v W S  3 2aQ 

150:5 75:s 5w.S 
2M):5 100.5 W : 5  3015 
3005 150.5 80*5 4M:5 

4 Rimary Turn@ 

Nameplate Actual &me I 
Ram %!lo Ra)p 3 
1 W5 25.5 -5 1005 
1505 3755 sow 1255 
2005 505 -5 lYL5 
3005 '155 Sees 2005 

SECONDARYTURN RATIO MODII~ICATI~N 

Where: Ip - Primary amperage 
Is - Secondary amperage 

Np - Number of primary tums 
Ns - Number of scrcandavy turns 

Example: A 300:5 current transformer 

(in practicaltty, one turn is dropped from the secondary 6$i a 
ratio correction factor). 

The ratio of the current transformer can be modified by altering 
the number of secondary turns by forward or back-winding the 
secondary lead through the window of the CT. 

By adding secondary tums the same primary amperage will 
result in a decrease in secondary output. By subtracting sec- 
ondary turns the same prirnary amperage will result in greater 
secondary output. 

Agatn using the 300:5 example, adding 5 secondary tums will 
require 325 amps on the primary to maintain the 5 amp sec- 
ondary output, or 

65s 
5s =lp 

Deducting 5 secondary tums will only require 275 amps on the 
primary to maintain the 5 amp secondary output, or 

The above ratio modifications are achieved in the following Y 
manner. 

To add secondary turns, the white 
lead should be wound through the 
CT from the side opposite the po- 
larity mark. Em - -I 

To subtract secondary turns, 
the white lead should be wound 
through the CT from the same 
side as the polarity mark. 

Bz 
WARRANTY 

The Model 276 Series Current Transformers are war- 
rariteci to be free from defects iii n?&&iihis a i d  ~oikm~an- 
ship for one year. Should the device fail to operate, we 
will repair or replace it for one year from the date of pur- 
chase. For complete warranty details, see the Terns 
and Conditions of Sales page in the front section of the 
Time Mark catalog. 

Tel: Main (91 8) 438-1 220 1 1 440 P s t  Pine Street 
Sales (800) 862-2875 

Fax: (91 8) 437-7584 
Tulsa, Oklighoma 741 16-201 9 

E-mail: salesetime-mark.com Doc NO. 87A013 8/97 
Internet: www.time-mark.com O 1997 TIYE MRK CORPORATION 
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Introduction 
The line-powered ECA Economy Alarm Trip is the low- 
cost solution in applications where an alarm trip output 
is needed to indicate a high or low process condition. 

A Cwire unit that can be powered by either AC or DC 
voltages, the ECA is available in configurations that 
accept either current or voltage input from a host of 
different field devices. When input falls outside of a 
user-set limit, the ECA provides contact closure 
outputideal for indicating a high and/or low condition 
via a bell, buzzer, light or other annunciating device. 

Single and Dual Alarms 
The ECA is offered in both single and dual alarm 
models. The single alarm provides one output when 
the trip point is exceeded. Each dual alarm unit 
accepts one input, and provides two, separate trip 
points and two, individually configurable contact 
closure outputs. 

Ihe ECA's cornpa& themopbstic housing snaps quickly and 
sewrely on to both standard G-type and Top Hat mounting rails 

Universal Mounting Capability 
The ECA housing can be snapped on to either 3 ~ m m  Specifications 
G-type DIN ra i l  (EN50035) -or 35mm Top Hat rail The next page lists the specifications for the various 
(EN50022). types of ECA. Included is the information needed when 

ordering additonal or replacement ECAs. 

Options 
Adjustable Deadband potentiometers, 1 per installed Additional or Replacement Units 
relay, provide the capability to vary the reset deadband To specify an ECA on a Moore l ndustries order, 
between 1 and 20% of full scale. "construct" a model number from the bold faced 

selections listed in the Ordering Information section of 
the specifications listing. For each unit ordered, 

Transmitter Excitation extra connections provide designate the vpe / range / Output range / 
ZOmA current output for power to a secondary. 2-wire Power / any and the 
transmitter. 

Model number example: TmnSfOrmer steps down ECA / CZOMA DH1 L2 / 1 17AC / -AD -m [ECD] 
AC inputs. 
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Specifications 
Performance Repeatability: Trip point 

repeats within 50.1% of full 
scale 
DeaBjand: 1% of span 
standard (see -AD option 
for adjustable deadband) 
AL;rmResponse: 50 
milliseconds for a step 
change of 10-9O?k beyond 
tip point(s) 

~erjPrmance I$ne Vdtage Effect 
(cqntinued) C:.005% per 10% line 

0,hange 
kplafiotl; l5oOVm 
+tween hower mput, output and 

Ambient F p g e :  -20°C to +70°C 
Temperahae (.fF to +70°f) 

Eyffect: 5 0.015% of spanPC 

Aqustments Trip Points: Multiirn front 
panel potentiometers adjust 
trip point fmrn &110% of mput 
-ge 

Indicators Front panel LED(s) is ON when 
relay is energized 

Weight 240 grams (8.4 ounces) 

Ordering Information 

ECA 
E ~ Y  
Current and 
d w  Alan 

42mAinto50ohrns 
1-5V into 1 M ohm 
DlOV into 1 M ohm 
D150AC Into 150K ohms 
0.250AC into 250K ahms 
M A A C  into 0.01 ohm 
(Other ranges also 
available .) 

Aaqn ~abigurab (High or Low and 
FaiWe or Nord@lsafe are config- 
mhe via haem;$ Jumpers): 
SH1 Single, High, FaiMe 
SC12rSmgle, Hi@ I, Non-Failsafe 
SL1 Single, Low Failsafe 
SL2 Sngle, Low Non-Failsafe 
DHl!Ll Dual, Hi-, Failsafe 
DH2U Dual, HigWLow,Non-Faiie 
DHlItlI Dual, Hiwigh, Failsafe 

Dual, Hi!+Aiigh, Non-Failsafe 
DL1Y.I Dual, Loy/Low, Failsafe 
DL242 Dual, LoyLow, Non-Failsafe 
(SPQT relays rat@ 5A @ 1 1 Nac non- 
mduwe or 28V(fc) 

24DC, 570% 
1 l7AC, 5ObWk, 
*IS% 
a A C ,  SOEOHz, 
115% (1 17AC 
and 230AC are 
jumper- 
selectable) 
1 .Watts, typical; 
2.Watts, typical, 
with lX option 

.-AD Adjustable 
deadband, 1 -XI% 
-EM Externally- 
m t e d  mput 
transformer 
(availaMewith 

1 G W C  input type 
onty) 
-TX 20mA 
excitation (4-20mA 
input type only) 

I E W  
Thermophstic, 
economy DIN- 
style housing 
mounts on 
both 3am-n 
G-type 
(W50035) 
and 35mm 
Top Hat 
(EN50022) rail + 

Alarm Terminology 
Moore Industries uses a simple system to desigr~ate 
Single, Dual, High, Low, Failsafe, and Non-failsfafe 
alarm configuration in ECA model numbqrs. Singke is 
'S"; Dual is 'D"; High alm is 'H; Low alarm is fL"; 
Failsafe relays are '1"; and Non-failsafe relays are fT. 

HighRow and Failsafdon-failsafe 
High alarms (H) t ip  when the monitored input qses 
above the trip point setting. Low alarms (L) trip wl?en 
the input drops to the t ip  point setting. Failsafe repys 
(1) are de-energized in an alarm conditipn or du,ing 
power loss to the unit. Non-failsafe relays (2) iare 
energized in alarm. 

Specifications subject to change. PM 206-717-30 A 

Deadband 
An alarm deadband is used to compensate for process 
input fluctuation around a trip point setting. The 
deadband setting designates a point the process input 
must pass before ECA reset. 

For High Alarms, the deadband setting is typically 
below the trip point. For low alarms, it is typically above 
the trip point. Thus, the process input returning from 
alarm to non-alarm must pass the trip point setting and 
continue to the dead band point before in order to reset 
Refer to Figure 1 . 

The ECA with the AD option can be calibrated for a - 
deadband of between 1 and 20% of the input span. 
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Figure 7. A l a n  Deadband - u- HighLow Alarm and Failsafdon-failsafe 
With the ECA apart, the PC board with the HighLow - NKr+Mamd and Failsafemon-failsafe jumpers is to the lefi(when 

r(l(irtlL*BI facing the unit front panel). 

3 
Figure 3 shows the location of both the High and Low 

- r r ~ l  alarm setting and the failsafelnon-failsafe jumpers. 

Setting Jumpers 

Power 
Use a flat-tipped screwdriver to unsnap the halves of 
the ECA housing. The PC board to the right (when 
facing the unit front panel) has the jumpers that 
determine the power supply voltage. There are no 
jumpers for DC-powered units.Figure 2 shows the 
location of the jumpers. 

figure 3. ECA A l m  Confguration Jumpers 

Figure 2 ECA Power Setting Jumpers - ALARM B a (IF PRESU 

LOW AlARM (513, J14) LOW ALARM (J4. J5) 

HlGH ALARM (J11, J12) HlGH ALARM (J2. J3) 

FAIL SAFE (J9) 1 FAIL S m  (J1) 

NON-FAILSAFE (J10) NON-FAILSAFE (J8) 
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Installation 
Figure 4 shows the outline dimension3 of the ECA. 
Table 1 lists the terminal designations. 

is equipped with TX option. Connect this terminal 
to the + Power terminal of the 2-wire transmitter 

w e  I .  ECA Dimensbns 

Operation 
The ECA sports a front panel LED for each installed 
alarm. The LEE lights whenever the asswiated relay 
is energized. it lights whenever the prwess input is 
'in alarm" if the relay is non-failsafe. If the relay is ,jail- 
safe, the LED will light and remain lit a3 long aslthe 
unit has power and the process input is in a non-alpn 
state. 

3 I~---IN I ~egative input - connect the -OUT of the 

2 

monitored process variable to this terminal. 

Power connection. + for DC. 
DC 

6 I ACC gC I m r m n e c t i o n . - f o r " .  

+IN Positive Input - Connect the +OUT of the 
monitored process variable to this terminal. (Also 
connect this terminal to the - power terminal of 
the 2-wire transmitter if the ECA is equipped with 
the TX option) 

- 

Notmally Closed contacts, Trip B 

U d  States Telephone: (8%) 894-77 11 f FAX: (818) 891-2816 Australia Telephone: (02) 959(77 FAX: (02) 525-7296 
Belgium Telephone: 03@535.44 F M  03271-00.17 Netherlands Telephone: 0344&17971 FAX: 03440-15920 

1 WUSTRlES angapore Tekphone: (65) ? W 1 1  *FW (€5) 7636176 United Kingdom Tdephone: 0293 514488 FAX: 0293 53E852 

- 

Normally Open contacts, Trip A 

Cammon, Trip A e 
Normally Cbsed contacts, Trip A 

Normally Open contacts, Trip B 

Common, Trip B 

- 

7 

8 

9 

10 

11 

NO1 

CM1 

NC1 

NO2 

CM2 





Important User Information Slid  ~tate~equipment has operational characteristics differing from those of 
ePectrorneqhanica1 equipment "Safety Guidelines for the Application, 
lrpstallatior, and Maintenance of Solid State Controls" (Publication SGI-1.1) 
describes q9me important differences between soIid state equipment and 
hwd-wirec, electromechanical devices. Because of this difference, and also 
because ofphe wide variety of uses for solid state equipment, all persons 
wponsible for applying this equipment must satisfy themselves that each 
intended q!plication of this equipment is acceptable. 

In no even1 will the Allen-Bradley Company be responsible or liable for 
Wrect or pnsequential damages resulting from the use or application of 
Ms equipcent 

'IBe exampjes and diagrams in this manual are included solely for illustrative 
pprrposes. ~iecause of the many variables and requirements associated with 
any particu]ar installation, the Allen-Bradley Company cannot assume 
rerrponsibiljty or Iiability for actual use based on the examples and diagrams. 

Nia patent ljability is assumed by Allen-Bradley Company with respect to use 
04 infomaion, circuits, equipment, or software described in this manual. 

Reproductipn of the contents of this manual, in whole or in part, without 
Wtten peqnission of the Allen-Bradley Company is prohibited. 

Tbroughou~: this manual we use notes to make you aware of safety 
cqglsideratiw. 

1 

A &lTJ3NTION: Identifies information about pradices or 
cgrcumstances that can lead to penonal injury or death, property 
(page ,  or economic loss. - 

Ahtentions help you: 
identify ;a hazard 
avoid th:e hazard 
recogniqe the consequences 

Important: Identifies information that is especially important for successful 
application and understanding of the product 



Procedures for Starting 
the Control System 

Starting Up Your Control System 

This chapter describes how to start up your control system. To accomplish 
this, you must go through eight procedures. 

Up Start-up involves the following procedures to be carried out in sequence: 

1. Inspect your installation. 

2. Disconnect motiorrcausing devices. 

3. Initialize and test your processor. 

4. Test your inputs. 

5. Test your outputs. 

6. Enter and test your program. 

7. Observe control motion. 

8. Conduct a dry m of your application 

These procedures isolate problems such as wiring mistakes, equipment 
malfunction, and programming errors in a systematic, controlled manner. 

We urge you to go through these procedures very carefully. This will help 
you avoid possible personal injury and equipment damage. 

Important: Do not attempt system start-up until you are thoroughly 
familiar with the controller components and 
programminglediting techniques. You must also be thoroughly 
familiar with the particular application. 

For general recommendation concerning installation safety requirements and 
safety requirements and safety related work practices, refer to NFPA 70E, 
Elecm.ca1 Safety Requirements for Employee Workplaces. 
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I. Inspect Your Installation YOU can ofieq prevent serious problems in later test procedures by first 
making a tho~ugh physical inspection. We recommend that you do the 
follgwing : 

1. Make sure that the conmller and all other devices in the system are 
securely mounted. Refer to chapter 3 and chapter 4 for more information. 

2. Check all piring including: 
connecfions from the main disconnect to the controller input 
the maqer control relaylemergency-stop circuit 
input dgvice circuits 
output gevice circuits 

Make c e r p  that all wiring connections are correct and that there are no 
missing w p .  Check the tightness of all terminals to make certain wires 
are secure. Refer to chapter 5 for more infomation. 

3. Measure @e incoming line voltage. Be certain that it corresponds to 
wntroller .requirements and that it falls within the specified voltage range. 
See specif3cations for input voltage ranges in chapter 1. 

2. Disconnect Motion-causing In the f o l g  m d m ,  the controller w i ~  be energized. ~s a safety 
Devices precaution, yep must make certain that machine motion will not occur. The - 

preferred way, is to disconnect the motor wires at the motor starter or the 
motrpr itself. P this way, you can test the operation of the starter coil, 
verilfying thatyyour output circuit is wired correctly and functioning. 
Si@ariy, the preferred way to disconnect a solenoid is to disengage the 
valvtt, leaving the coil connected. 

In sqme inmwces, you may not be able to disconnect a device the preferred 
way. In this c p ,  it will be necessary to open the output circuit at some 
convenient psint 

For uircuit tes@g purposes, it is best to open the circuit at a point as close as 
possible to tht~: rnotioiwxusing device. For example, your output might be a 
relaw coil thatrin tum energizes a motor star&er, if it is impractical to 
diswnnect the: motor wires, the next best thing to do is to open the circuit at a 
po* between the motor starter and the relay contact 

AWNTION: Machine motion during system checkout can be 
haz@dous to personnel. During the checkout procedures 3.4.5, 
and 6, you must disconnect all devices that, when energized, 
might cause machine motion. 



Q 
3. Initialize and Test Your 

Processor 
When you are certain that machine motion cannot occur with the controller 
energized, you may begin by initializing the processor using the following 
steps: 

1. Energize the controller. If power is supplied to the controller and the 
installation is correct, then: 
A. The POWER LED tums on as shown in the figure below. 

- ,- 
0 CW FAULT 

0 FOFCEDLQ 
0 urn LOW 

I S  
m o  m o  

Indicates the LED is OFF. 
Indicates the LED is ON. 

The CPU FAULT LED also tums on during power-up, but it should 
go off after a few seconds. If instead this LED starts flashing, it 
indicates you must clear the processor memory before continuing. 

B. The following processor initial factory conditions apply: 
Mode = PROGRAM MODE 
(S: 110 - S: 114 = 0 0001) 
Watchdog values = lOOms 
(S:3H = 0000 1010) 
UO Slot enable. = ALL ENABLED 
(S:11/1 through S:12/14 set to 1) 
Node address = 1 
(S:15L = 0000 0001) 
Baud Rate = 19.2K baud 
(S:15H = 0000 0100) 
Processor Name = DEFAULT 

2. Power up the programming device. 

Refer to the Hand-Held Tenninul User Manual, Catalog Number 
1747-NP002, for information on programming your fixed controller with 
the HHT. 

Refer to the Advanced Programming Sofiware User Manual, Catalog 
Number 1747-NM002 Series C, and the Advanced Programming 
Sofiware Reference Manual, Catalog Number 1747-NR001, for 
information on programming your fixed controller with APS. 

3. Configure the controller. 

4. Name the processor file. 

5. Program a sample test rung not affecting machine operation. 

6. Save the program and the controller configuration. 



4. Test Your Inputs 

-d 

7. Transfer controller configuration and the sample test program to the 
pmcessor. ,After the new program is transferred to the processor, the 
pmcessor fplt  status should clear. (The CPU FAULT LED stops if it was 
flashing.) 

8. Enter the qun mode. 

Tbe proces;sor PC RUN LED should turn on indicating the controller is in 
tk RUN qode with no processor faults. If any other processor status 
exists, refel; to chapter 8. 

9. Monitor thc: sample test rung. 

Ifthe sample test rung operates successfully without processor faults, you 
hqve verifivd that basic processor functions are properly functioning. If 
any other ~rocessor status exists, refer to chapter 8. 

Aften successql processor initialization and test, you may begin testing 
inpuQ followiyg these steps: 

1. A;suming you are still online with the programming device, put the 
centroller ipto the Continuous Test mode. This allows the processor to 
scan the I/G) and program, but not turn on any physical outputs. 

2. Monitor thq dm in data File 1, the input data file. All configured inputs 
sbuld be @splayed. 

3. Make sure .pe first input slot, slot 0, is shown on the monitor. 

4. Sqlect the first input device connected to Input 0 of the fixed 110 chassis. 

5. Manually alose and open the addressed input device. 
1 

ATfENTION: Never reach into a machine to actuate a device, 
unepected machine operation could o u r .  



6. Observe the associated bit status using the programming device monitor 
function. Also, observe the input status LED on the fixed I10 chassis. 

A. When the input device is closed verify that the voltage at the input 
terminal is within the specified owstate range, the input status LED is 
on, and the associated status bit is set to a one. 

If any of these conditions are not satisfied, follow the recommended 
tmubleshooting steps listed below. 

B. When the input device is opened venfy that the voltage at the input 
terminal is within the specified off-state range, the input status LED is 
off, and the associated status bit is reset to 0. 

If any of these conditions are not satisfied, follow the recommended 
troubleshooting steps listed below. 

7. Select the next input device and repeat steps 5 and 6 until all inputs on the 
fixed VO chassis and in the 2-slot expansion rack (if used) have been 
tested. 

Input Troubles hooting Steps 

1. Make sure the processor is in the Continuous Test mode. 

2. Verify that your inputs and outputs are enabled. Status file bit S: 1110 
represents the inputs and outputs of the fixed controller. Status file bits 
S: 1111 and S: 1112 represent the inputs and outputs (slot 1 and slot 2 
respectively) of the 2-slot expansion chassis. These bits must be set to 
one, enabling all your inputs and outputs. 

3. Check your wiring and verify that all connections are tight. 

A. Make sure that power connections have been made to your input 
device if needed. 

B. Verify that the signal connection has been made from the input device 
to the correct input circuit of the fixed controller. 

C. Check that all common connections have been made. 

4. Check your specifications. 

A. Make sure that the power is within the specified voltage range if your 
input device requires power. 

B. Verify that your power supply is not overloaded An overloaded 
supply can deliver the correct voltage when some of its loads are not 
energized but the voltage may fall out of range when all of its loads 
are enegized. 

C. Verify that your input device signal contact is specified to deliver 
sufficient cumnt to the input circuit and any other loads connected to 
it. 

D. Make certain that your input device does not have a minimum load 
specification that is greater than the input circuit cumnt specification. 

E. Verify that the input device is on and off longer than the specified 
tum-on and tum-off times for the input circuit 



5. Test Your Outputs 

5. Disconnec: your input devices from the fixed controller input terminals. 
Make a ditect connection from a power supply to the fixed controller 
hput and cpmmon terminals. The power supply voltage must be within 
tlhe specifivd on-state voltage range of the input circuit If you can 
eulergize @d de-energize the input circuit by turning the power supply on 
and off, tha: basic operation of the input circuit is functioning correctly. 
The problem is likely to be with the input device or wiring. If you cannot 
operate the, the input circuit by a direct connection, the input circuit is not 
fwnctioninl: and should be replaced. 

6. Connect a werent  load to your input device. Open and close the input 
device andymeasure the voltage at the load. If your input device cannot 
oprate o+r loads, the input device is not functioning properly and 
sbould be rpplaced. 

For more infopation on input troubleshooting, see page 8-8. 

Aftef you test @ inputs, and have determined that they are functioning 
properly, test t e  outputs following these steps. 

1. Riefer to page 6-2 to insure that no motion will occur when any 
controller qutput is energized. 

2. Place the controller in the Program mode. 

3. C:reate an optput test nmg as shown below for each output slot 
c~nfigured. Enter your source and destination address: 

I I SOURCE B3 : ?t" I I 

Hisre "X" rvpresents the slot number of the output currently selected. 
Tgis rung qdoves a word of data from the bit file to the output file. The 
s l ~ t  numbel:; is 0 for outputs of the fixed controller. If the 2-slot 
expansion o/hassls is used, numbers one and two are used for the outputs 
in1 slots 1 arfd 2 respectively. 

4. Save the o-t test program and controller configuration 

5. Tqansfer the; output test program to the processor. 

6. Pqt the conpller in the Run mode. 

7. Wnitor the data in bit file B3 on the programming device display. 

8- Eqter s3 : , -xu at the address prompt to select the output slot to be 
teyted. 

9. Mpve the cyrsor to the bit position that corresponds to the specific output 
being tested,. Set the bit to 1. 1 



10.0bsewe the output status LED and the output device. 
The output status LED should turn on. The output device should be 
energized unless you disconnected it to prevent machine motion. It may 
be necessary to connect a dummy load to the output to complete this test. 
If the LED does not tum on or if the load is not energized, follow the 
output troubleshooting steps listed below. 

11.Reset the bit value back to zero for the selected address. Both the output 
status LED and the output device should de-energize. If the LED does 
not tum off or if the load does not de-energize, follow the output 
troubleshooting steps listed below. 

12.Repeat steps 9 through 11 for all outputs of the selected slot. 

13.Repeat steps 8 through 12 for all slots (with outputs) that are a part of the 
fixed controller configuration. 

Output Troubleshooting Steps 

1. Make sure the processor is in the Run mode. 

2. Verify that the test rung recommended in the previous section has been 
entered correctly. 

3. Check the status file UO slot enable bits. Status file bit S: 11/0 represents 
the inputs and outputs of the fixed controller. Status file bits S: 1 l/l and 
S: 1 l/;! represent the inputs and outputs (slot 1 and slot 2 respectively) of 
the 2-slot expansion chassis. These bits must be set to one, enabling all 
your inputs and outputs. 

4. Use a pro,oramming device to verify that the bit being tested in the output 
file tracks the on/off status of the corresponding bit in the bit file. 

If the output file does not track the bit file, but your program has been 
entered correctly and the UO are enabled, then your processor is not 
functioning properly and should be replaced. 

If the output file tracks the bit file, then the processor is functioning 
properly and the output command is being sent to either the I/O section of 
the fixed controller, or to the output module in the 2-slot expansion 
chassis. 

5. Check the electrical connections. 
A. If the output being tested is in the 2-slot expansion chassis, verify that 

the expansion chassis connector is properly mated to the expansion 
connector of the fixed controller. 

B. Turn off power to the I/O circuits. Verify that power andlor common 
connections are made to the proper output circuit terminals. 

C. Verify that the power connections are made to the output load device if 
they are required. 

D. Verify that the output terminal being tested is connected to the correct 
termination point of the load device. 

E. Check the tightness of all terminals to make certain that all wires are 
secure. 



6. Check your specifications. 

A. Verify that all power supplies used are within the specified operating 
ranges i f  the 40 circuits and loads. 

B& Check #,hat the specified load current is greater than the minimum load 
current pecified for the output circuit. (Leakage current from the 
output gircuit may prevent you from turning off a low current load.) 

C. Check that the specified load current is less than the maximum load 
current :of the output circuit 

0. Make q r e  that the sum of all the load currents is equal to or less than 
the poher supply capacity. 

7. Restore po+ver to the 40 circuits and test the output. If the preceding 
measures Mve not conected the problem, turn off the 40 power and 
diisconnectlthe load. Connect the load directly to the 40 power supply. 
m u  shoulc be able to operate the load by turning the power supply on 
a d  off. 

14 you can yperate the load, and the load is within the specified operating 
w g e  of th:s output circuit, the output circuit is not functioning properly. 
&place tht: fixed controller or output module as necessary- 

4 you canrpt operate the load by turning the power supply on and off, the 
lqad is not ;operating properly and it should be replaced. 

For oore info~mation on output troubleshooting, refer to page 8-10. W 

6. Enter and Test Your Program Aftel YOU test ~ l l  inputs and outputs and they are functioning properly, we 
recommend fie following steps to safely and successfully enter and test your 
specific appliqon program. (For extra assistance, see the Hand-Held 
Tem*ml User Manual or the Advanced Programming Sofrware User 
Mawl . )  

1. Rrify the yffline program. 

A&r the pagram has been entered in the offline edit file mode, program 
vctrificatio~~ may begin. 

Remaining, in the offline edit file mode you may use the cursor keys 
adlor  sea~kh function of your programming device to inspect every 
iq~truction~and rung for errors. 

2. Cfieck your written program, rung for rung, against the program entered 
iqto the oqine memory. The most common errors found in program 
evtry are: 

incom!t addressing of instructions 
I omissiqn of an instruction 
I more + one output instruction programmed using the same address 



3. Transfer the program into the processor. 

A. Place your programming device online. 

B. Place the processor in Program mode. 

C. Select download function when using the Hand-Held Terminal or the 
restore function when using Advanced Programming Software. 

4. Verify the online program transfer. 

A. Select monitor file function. 

B. Cursor through the program to verify that you selected the right 
prog-. 

5. Conduct a single-scan program test 

A. Select the monitor file function and place the cursor on the first rung. 

B. Select the Test mode. 

C. Select Singleacan (SSN) test. In this test mode, the processor 
executes a single operating cycle, which includes reading the inputs, 
executing the ladder program, and updating all data without energizing 
the output circuits. However, the monitor file function will identify 
the output status as if the outputs were enabled. 

Timers are also incremented a minimum of 10 milliseconds each 
single scan. 

D. Simulate the input conditions necessary to execute the current 
monitored rung of the program. If it is not practical to manually 
activate the input device, use the force function to simulate the proper 
condition. 

A ATTENTION: Never reach into a machine to actuate a device, 
unexpected machine operation could occur. 

E. Activate a single operating scan as outlined in the programming device 
user manual. 

F. Verify the intended effects on the output instructions for that rung and 
overall program logic effects. 

G. Select the next program rung and repeat test procedures as listed above 
until the entire program has been tested. 

6. Conduct a continuous scan program test. 

Once the individual single scan rung tests have been completed and 
proper program operation verified, a continuous scan test might be 
appropriate before motion checkout. 

This mode simulates the controller Run mode without energizing the 
external outputs. 



7. Observe Control Motion NOW that prqgram execution has been verified, checkout of control motion 
can begin. A$l persons involved with the programming, installation, layout 
desm, machine or process design, and maintenance should be involved in 
malting deciqions for determining the best and safest way to test the total 
sysacm. 

ThafoUowiqg procedures are general in nature. Individual conditions may 
wanant theirpodification. The basic approach is to initiate testing with the 
least amount ;of machine motion. Only some outputs are allowed to generate 
m-e motion. Then additional machine motion can be gradually added, 
thereby alloqing any problems to be detected more easily under controlled 
conditions. T e  following procedure provides the steps for testing machine 
motion usingyone output at a time. 

ATiTENTION: During all phases of checkout, station a penon 

t q d y  to operate an emergency-stop switch if necessary. The A eqergency-stop switch will de-energize the master control relay 
an41 remove power from the machine. This circuit must be 
mdwired only, it must not be v r o w e d .  

Use the folloying procedures: 

1. I~dentify a e  fim output device to be tested and reconnect its wiring. 
e 

A'IlTENTION: Contact with AC line potential may cause injury 
to knonnel. When reconnecting wiring, make sure that AC 
poker disconnect switch is opened. 

2. Race the qntroller in the Run mode and observe the behavior of the 
wtput deyice. To do this, simulate the input conditions necessary to 
eee- the output in the program. If it is not practical to manually 
ac.%vate an input device, use the force function to simulate the proper 
iqput conc#tion. 

-, -- 

A ATTENTION: Never reach into a machine to actuate a device, 
unqxpected machine operation could occur. 

-- T-~ -- - 

3. Repeat step 1 and 2, testing each output device, one at a time. 
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8. Conduct a Dry Run 

ATTENTION: During all phases of the dry run test, station a 
person ready to operate an emergency-stop switch if necessary. 
The emergency-stop switch will de-energize the master control 
relay and remove power from the machine. This circuit must be 
hardwired only, it must not be programmed. 

After thoroughly checking out the controller system and program, proceed 
with a dry run of the application with all of the output devices enabled. This 
dry run will vary with the application. For example, a machine tool dry run 
might test the program with all outputs enabled but without tooling an actual 
P a  

After you check out the entire system, and your dry run has been completed 
satisfactorily, we recommend that you load your program into an EEPROM 
memory module for back-up program storage. See chapter 3 for more 
information. Refer to the Hand-Held Terminal User Manual, Catalog 
Number 1747-NP002, or the Advanced Programming Sofnvare User 
Manual, Catalog Number 1747-NM002, for directions on loading the 
EEPROM from RAM. 

This step complete. the start-p procedures. Your SLC Programmable 
Controller is now ready for operation. 



Maintaining Your Control System 

This chapter covers the following: 
handling, storing, and transporting battery, Catalog Number 1747-BA 
installing or replacing your SLC 500 banery 
replacing the power supply fuse 
replacing retainer clips on a module 

Refer to chapter 2 for important infomation on testing the master control 
relay circuit and preventive maintenance. 

Handling, Storing, and Follow the procedure below to ensure proper battery operation and reduce 
Transporting Battery, Catalog p e m m i  M- 
Number 1747-BA 

Handling 

Use only for tfie intended operation. 
Do not ship or dispose of batteries except according to recommended 
procedures. 
Do not ship on passenger aircraft. 

ATTENTION: Do not charge the batteries. An explosion could 
result or they could overneat causing bums. 

Do not open, puncture, crush, or otherwise mutilate the batteries. 
A possibility of an explosion exists and/or toxic, corrosive, and 
flammable liquids would be exposed. 

Do not incinerate or expose the batteries to high temperatures. 
Do not attempt to'solder batteries. An explosion could result. 

Do not short positive and negative terminals together. Excessive 
heat could build up and cause severe bums. 

Storing 

Store the lithium batteries in a cool, dry environment, typically +20° C to 
+25" C (+68" F to +no F) and 40% to 60% relative humidity. Store the 
batteries and a copy of the battery instruction sheet in the original container, 
away from flammable materials. 



Trankporting 

One or Two Vatteries - Each battery contains 0.23 grams of lithium. 
Themfore, up :to two batteries can be shipped together within the United 
States without restriction. Regulations governing shipment to or within other 
coun~tries ma~~differ. 

T h w  or Mo~ie Batteries - Procedures for the transportation of three or 
mom batterie~~shipped together within the United States are specified by the 
Department of Transportation (DOT) in the Code of Federal Regulations, 
CFR49, LTmn$portation." An exemption to these regulations, DOT - E7052, 
covers the tmfport of certain hazardous materials classified as flammable 
solids. This exemption authorizes transport of lithium bafteries by motor 
vehide, rail fre:ight, cargo vessel, and cargo-only aircraft, providing certain 
condiitions arepet. Transport by passenger aircraft is not permitted. 

A special pr~v~ision of DOT-E7052 (11th Rev., October 21, 1982, par. 8-a) 
provides that: 

"Fersons tip receive cell and batteries covered by this exemption may 
whip them pursuant to the provisions of 49 CFR 173.22a in any of these 
packages authorized in this exemption including those in which they were 
received." 

The Code of Fderal Regulations, 49 CRF 173.22a, relates to the use of w 
packaggg autftorized under exemptions. In part, it requires that you must 
maintain a cop,y of the exemption at each facility where the packaging is 
being used in c;onnection with shipment under the exemption. 

Shipment of dqpleted batteries for disposal may be subject to specific 
regulation of the countries involved or to regulations endorsed by those 
counties, such,as the IATA Restricted Articles Regulations of the 
Intemaional+ Transport Association, Geneva, Switzerland. 

Impoirtant: Rygulations for transportation of lithium batteries are 
pqriodically revised 

ATfJENTION: Do not incinerate lithium batteries in general 
trast collection. Explosion or violent rupture is possible. 
Batteries should be collected for disposal in a manner to prevent 
agaiyst short circuiting, compacting, or destruction of case 
intehrity and hermetic seal. 



For disposal, batteries must be packaged and shipped in accordance with 
transportation regulations, to a proper disposal site. The U.S. Department of 
Transportation authorizes shipment of "Lithium batteries for disposal" by 
motor vehicle only in regulation 173.1015 of CRF49 (effective January 5, 
1983). For additional infomation contact: 

U.S. Department of Transportation 
Research and Special Programs Administration 
400 Seventh Street, S.W. 
Washington, D.C. 20590 

Although the Environmental Protection Agency at this time has no 
regulations specific to lithium batteries, the material contained may be 
considered toxic, reactive, or corrosive. The person disposing of the material 
is responsible for any hazard created in doing so. State and local regulations 
may exist regarding the disposal of these materials. 
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installing Or Replacing Your Back-up powtxr for RAM is provided by a capacitor that will retain the 
SLC 500 Battery contents of t h e  RAM for a period of 5 to 30 days. For applications requiring 

menwry back-pp for a longer period of time an optional replaceable battery, 
Catalog Numtpr 1747-BA, is required. The lithium battery provides 
back~up for qproximately five years. A red BATIERY LOW LED turns on 
when the batte,ry voltage has fallen below a threshold level. 

For baanery i n s F o n  or replacement, do the following: 
1. Back up yo,ur ladder program. 

2. Dds~onnect~power to the processor. 

ATjNTION: When power is applied to the controller 
hazipdous electrical potentials exist under the front cover. See 
pw: 2-8 for more i n f o d o n .  

3. Remove tht: processor cover. 

4. If you are: 
isstalling a battery in a new processor (battery never installed before), 
remove the jumper from the battery socket. Store jumper in safe place for 
~ s s i b l e  f u p  use without battery. 

raplacing ayn old battery, unplug the battery connector from the socket. 1 
Tie figure blow shows you where to install the battery in a fixed 
catroller. 

5. k r t  a new or replacement battery in the holder making sure it is held in 
bh the retaiping clip. 

6. Pllug the b a p y  connector into the socket. See the figure below. 

Retainimg C$ps' w . d  

7. Rqplace the cover. 



Replacing the Power Supply Under nonnal power-up conditions, the POWER LED turns on. If a power 
Fuse supply fuse is blown, the POWER LED will not turn on. One of the 

following conditions could cause a blown power supply fuse: 

excessive line voltage 
internal power supply malfunction 
overloading 2-slot chassis 

ATTENTION: Contact with AC line potential can cause injury 
to personnel. Remove system power before attempting fuse 
replacement. 

Use only replacement fuses of the type and rating recommended 
for the unit. Improper fuse selection can result in equipment 
damage. 

After the conditions causing the malfunction have been corrected, you can 
replace the fuse: 
1. Disconnect power to the processor. 

ATTENTION: When power is applied to the controller 
hazardous electrical potentials exist under the front cover. See 
page 2-8 for more information. 

2. Remove the cover on the processor. 

3. Locate the fuse. Use a miniature fuse puller to grip the fuse and remove it 
from its holder. 

4. Discard the fuse and replace it with the recommended replacement fuse. 
(See chapter 9 for more information.) 

Fuse 

5. Replace the cover on the processor. 

6. Restore power to the processor. The POWER LED should now turn on. 
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Replacing Retainer Clips On If it becomes ilecessary to replace the retainer clip (also called self-locking 
an 110 Module tab), order Caplog Number 1746R 15 (4 clips per package). 

Retaiher Clip 

Removing Dvaged Retainer Clips 

If nwsary ,  ~lry off the broken retainer clip fmm the bottom with a 
screwdriver. 1 8  not twist it off. You can damage the module. 

Instqlling Nevr Retainer Clips 

Inseq one of tpe pins of the retainer clip into the hole in the UO module and 
then snap the vther end in place. 



Calling Allen-Bradley for 
Assistance 

Troubleshooting 

In this chapter, you will learn about: 
calling Allen-Bradley for assistance 
tips for troubleshooting your control system 
troubleshooting your fixed controller 
troubleshooting your input modules 
troubleshooting your output modules 

If you need to contact Allen-Bradley or your local distributor for assistance, 
it is helpful to obtain the following (prior to calling): 

processor type, series letter, and firmware (FRN) number (see label on 
side of processor module) 
processor LED status 
processor error codes (found in S:6 of status file) 
hardware types in system 0 modules, chassis) 
revision of programming device (on the main menu of the Hand-Held 
Terminal or Advanced Programming Software) 



Tips for Troubleshooting Your men fmub~tphooting, pay careful attention to these general w-gs: 
Control System 

ATTENTION: Have all personnel remain clear of the controller 
amb equipment when power is applied. The problem may be 
intierrnittent and sudden unexpected machine motion could result 
in .injury. Have someone ready to operate an emergency-stop 
syitch in case it becomes necessary to shut off power to the 
co]rltroller equipment. Also, see NFPA 70E Part II for additional 
gqdelines for safety related work practices. 

Naver reach into a machine to actuate a switch since unexpected 
machine motion can occur and cause injury. 

Repove all electrical power at the main power disconnect 
switches before checking electrical connections or inputsloutputs 
&sing machine motion. 

If imrallationiand start-up procedures detailed in chapters 3-4, and 5 were 
follcwed clo~ly,  your SLC controller will give you reliable service. If a 
prokjlem shmjd occur, the first step in the troubleshooting procedure is to 
identify the pwblem and its source. 

The SLC 500ucontroller has been designed to simplify mubleshooting 
procedures. Fy obsening the diagnostic indicators on the front of the d 

processor unii and I10 modules, the majority of faults can be located and 
comted. TFpe indicators, along with error codes identified in the 
progamming,device user manual and programmer's monitor, help trace the 
source of the ;Fault to the user's input/output devices, wiring, or the controller. 

Removing Pcywer 

Befqre w o q g  on a SLC 500 fixed system, always remove the power 
suppjy input IFwer at the main power disconnect switch. 

The :POWER ;,ED on the power supply indicates that DC power is being 
supplied to th!: chassis. This LED could be off when incoming power is 
present when ;the: 

fuse is blown 
voltage drops below the normal operating range. Refer to chapter 1 for 
 ore inforbation. 
mwer supply is defective 



Replacing Fuses 

When replacing a fuse, be sure to remove all power from the system. 

Program Alteration 

There are several causes of alteration to the user program, including extreme 
environmental conditions, Electromagnetic Interference (Em, improper 
grounding, improper wiring connections, and unauthorized tampering. If you 
suspect the memory has been altered, check the program against a previously 
saved program on an EEPROM, UVPROM or Flash EPROM module. 

Troubleshooting Your Fixed TO nxeive the maximum benefit ofthis troubleshooting section, we 
Controller recommend you follow these steps: 

1. Match your processor LEDs with the status LEDs iocated in the first 
column in the tables on the following pages. 

2. Once the status LEDs are matched to the appropriate table, simply move 
across the table iden-g e m r  description and probable causes. 

3. Follow the recommended action steps for each probable cause until the 
cause is identified. 

4. If recommended actions do not identify the cause, contact your local 
Allem-Bradley sales office or distributor. 



ldelntifying Fried Controller Errors 

Raier to theyfollowing key to determine the status of the LED indicators: 

a Indives the LED is OFF. 
I n d i F s  the LED is ON. 
J n d i ~ e s  the LED is FLASHING- 

If the LEDs indicate: 

0 - R  
FCRUN 

0 CPU FAULT 
0 FoRCm, VO 

0 BAllERY L W  

'eheFoaohg Error Exists' I hobrhle  use I Recommended Action 

w e q a e  
SrJtm Power 

I Venfy proper line voltage and connedions on the power No Line Power terminals. 

Power SLpply 
Fuse B h  

1. Check the incoming power fuse, check for proper 
i m i n g  power connections. Rephce fuse. 

2 N tuse Maws again, replace the fixed cantroller. 

This problem can ocaa intermittently if power supply is 
lightly overloaded when output loading and tenperature 
v a k .  If you are using a 2-slot chassis, verify the 
compatbili of the modules to prevent overbadng the 
m a n e  power- 

If the LEDs indite:  

m m  
O FCRUN 

0 CFU FAULT 
O FORCED M) 

0 MTTmYLW 

Tihe FOI IOW~;~ I Probable I 
Enor Exists' Recommended Action 

Prpcessor Not ii 
Rq1 Mode 

Either Improper 
Mode Selected or 
User Rogiam 
Logic E m  

1. Venfy selected processor mode. 

2 If m programnest modes, attempt RUN mode entry. 

3. Check user program logic for suspend indrudions if 
in suspend mode. 

Refer to either the H a n W  Terminal User Manual, 
Catalog Number 17474P002, w the Advanced 
Programming Software User Manual, Cadog Number 
1747-NMW2 

line Pawer Out of 
Ope- Range 

1. Check incoming power connecbjons. 

2 Monitor for proper line voltage at the incoming power 
mnedions. 
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If the LEDs indicate: 

l POWER 

I PC RUN 

0 CW FAULT 

O FORCED VO 
0 BArnRY LOW 

If the LEIIS indicate: 

l P o w m  
PCRUN 

CPU FAULT 

OFoRcn,vo 

0 BATTERY LOW 

Refer to the fobwing key to determine the stafus 
of the LED indicaton: 

IIndicatestheLEDisOFF. 
Indicates the LED is ON. 

t lndiies the LED is FLASHING. 

Recommended Action 

Monitor logic in Run mode and venfy desired VO status. 

Refer to either the HaniUield Tennd User Manual, 
Catalog Number 1747-NPW or the Advanced 
Programming Software User Manual, Catabg Number 
1747-NM002 

Test inputs and outputs according to IX) troubleshootii 
procedures startkg on page 8-8. 

The 
Error Exists 

System 
Inoprable, No 
Major CPU 

Deteded 

Error Exists 

CPU Fault 

Probable Cause 

kr hogram 
Logic Emr 

Defective "0 
Devices or VO 
Wiring 

Probable Cause 

CPU Memory 
Enor 

Fauhy Memory 
Module 

Processor 
Fmmrare Installed 
Incorrectly 

Recommended Action 

Cycle power. 

1. Remove pawer and then remove the memory module 
from the cow. 

2 Reenergize the controller. 

If steady CPU FAULT LED changes to flashmg, replax the 
edsting memory module with a replamml module. 
Refer to chapter 4 for removing and imtalli memory 
modules. 

If u p g d i i  the processor to a different firmware level, 
verify that the firmware chip ohtatjon mabches the 
upgrade # d i .  



If the LEDs indicate: 

O PCRUN 
a CpU FAULT 

0 FORCED YO 

0 eArrmvLow 

If the LEDs indicate: 

I PCRUN 

0 CW FAULT 
I FORCEDYO 
0 BArrmvLow 

w 

Refer to the folbwing key to determine the status 
of the LED indicators: 
0 Indicates the LED is OFF. 

Indicates the LED is ON. 
Indicates the LED is FLASHING. 

-I 
Eqror Exists 1 

1 
I 

I 

CPUl Major 
h i l t  

Thi F o l l o ~  ' 

Eror Exists 

S y m  does 
nd@ra!e per 
tad& logic. 

probable 

1nKd cpu ~a~~ 
Power* 
Condition 

l h t w ~ f t w a f e  
Major Fault 

wc repettie 
power cycling can 
cause a processor 
m a j ~ ~  hardware 
fauk 

Probable Cause 

User Forced VO 
Disabluig 
Gperalii 

Recommended Action 

1. Refer to chapter 6 and foYa the M-up puadures. 

2 Clear processor memory to get rid of the Rashing CPU 
FAULT LED. 

1. Monitor Status File Word S:6 for major enor code. 

2 Refer to ether the HanMeld T m i d  User Man&, 
Catalog Number 1747-NP002, or the Advanced 
Programmmg SoMae User Manual, Catalog Number 
1747NM002, for emr codes and additional 
troubleshooting informalion. 

3. Remove h d ~ a & o W e  candaion causing fault 

4. Clear Status File s i n 3  majcx enor bit, if set. 

5. Status File S:5 minor m r  bits, if set 

6. Clear Status File S:6 major e m  code (optional). 

7. Attempt a processor Run mode entry. 

If unsuccessful, repeal recommended action steps above. 

Recommended Action 

1. Monitor program file online and Identify forced VO. 

2 Disable appropiate forces and test system conditions 
again. 

Refer to either the h W d  Tminal User Manwl, 
Catalog Number 17474P002, or the Advanced 
Progmmmhg Sofhvare User Man&, Catalog Number 
1 7 4 7 4 0 0 2  





Troubleshooting Your Input The foflowi~g will assist you in troubleshooting your input modules. 
Modules 

Input Circuit Operation 

An input circ,uit responds to an input signal in the following manner: 

1. An input qlter removes false signals due to contact bounce or electrical 
interferent;e. 

2. Optical i~lation protects the backplane circuits by isolating logic circuits 
lkom inpu,t signals. 

3- Logic ciquits process the signal. 

4. An input IFD turns on or off indicating the status of the corresponding 
@put devi,ce. 

- LogicCircuas Processor 

5. The proce;;sor receives the input status for use in processing the program 
1:agic. 



Corrective Action 

If your input 
Circuit LED is 

On 

Off 

And Your input 
Device is 

OnX;losedlAdivaded 

-divated 

On/Ckd/Adkted 

-w 

Recommended Action 

Vm device REpb devios. 

Check the FORCED VO or FORCE LED 
on processor and remove form.  

Try other input arcuit. Replace module. 

Check device and input drar it 
spedficatim. Use bad resistor to 
w t  current 

Verify device opeation. Replace device. 

Verify proper wiirg. Try other input 
circuit Replace module. 

Check specificaf~on and sinkource 
c o m r i  (i DC input). 

Check the vdtage across input arcuit 
and check source vdtage. 

Check wiring and COMmon 
connections. 

Check timing specificafions. 

Verify pmpr wiring. Try other 'nput 
circuit Rephcemodule. 

velity opehn. deviQ. 

Check processor FORCED VD or 
FORCE LED and remove forces. Verify 
proper wiring. Try other input cial 

Verifyproperwiirg. Tryotherinput 
arcuit Replace module. 

And 

Your input device will not turn 
off. 

Your program operates as 
thwghitisoff. 

Your program operates as 
though it is on andlor the -hpul 
drara will not turn off. 

Your program cperades as 
though it is off andlor the input 
cbcua will not turn on. 

Your input device will not turn 
on. 

Your program operates as 
though it is on. 

Probable Cause 

Device is shorted or 
damaged. 

lnput is forced off in 
pfogram. 

Input arcuit is 
damaged- 

Input device 
leakage CUfrent 
exceeds amit  
spedbtii. 

lnplt device is sholted 
or damaged. 

Input circus is miswired 
or damaged- 

Input ararit is 
inampatble. 

Low vdtage across the 
input. 

Inaxred wiring or an 
open ciradt. 

hpul signal turn on 
time too fast fw 
circuit 

Input cbari is 
damaged- 

input device is opened 
or damaged. 

Input is forced On in 
Program. 

lnputciraritis 
damaged- 
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Troubleshooting Your Oll'tput Thr followirlg will assist you in troubleshooting your output modules. 
Modules 

Oultput Circyit Operation 

An1 output cixuit controls the output signal in the following manner: 

1. The proctpor determines the output status. 

2. Logic cin;uits maintain the output status. 

3. An outpu: LED indicates the status of the output signal. 

4. Optical iqolation separates logic and backplane circuits from field signals. 

5. The outp\it driver turns the corresponding output on or off. 



Corrective Action 

If your Output 
Circuit LED is 

And Your Output 
Device is 

OnlEnergizd 

Off/De-energizd 

OnlEnqized 

Off/De-energized 

And 

Your program 
in&catesthatthe 
output amit  is off or 
the output &ail will 
not turn off. 

Your output device 
not on and 

the p q m  
indicates'at is 
on. 

Your o m  device 
will not turn off and 
the program 
i n d i e s  that it is 
on. 

Your program 
indicates that the 
ouipul Wit is on or 
theoutput circuit will 
not turn on. 

Probable Cause 

Programming prcblem. 

Output is f o r d  on in program. 

Output ararit is damaged. 

Low or no voltage aamsthe 
bad. 

lncorred witing or open cirarit. 

Output device is inampatwe. 

Output arcuit is damaged. 

Output device is 'mmpatible. 

O u t p u t a m a t e w e  
current may exceed output 
device specificatian. 

Incorrect wiring. 

OLdPLd is shorted Or 
damaged- 

Output circuit is damaged. 

Programming problem. 

Output is forced off in program. 

Output arwit is damaged. 

Recommended Action 

Check for duplicate outputs and addresses using the 
search function. 

If using subroutines, outputs are left in their last state 
when not executing subroutines. 

Use the force fundion to brce output off. If t h i  does 
not force the output off, output arcuil is damaged. If the 
output does force off, then check again for 
logic@ogmnming problem. 

Check processor FORCED VO or FORCE LED and 
remove forces. 

Use the fwce fundon to force the output off. I thii 
forces the output off, then there is a logi@rogramming 
problem. If this does not force the output off, the output 
circuit is damaged. Try other output circuit. Replace 
module. 

Melsure the source voltage and chedc e o n s .  

Checkwiring and COMmon connections. 

Check spedications and sinWsource compatibiii (if 
Dc output). 

Check wiring. Try other output &it. Replace module. 

Check q c d h t m s .  

~qeiiicadim. ~ s e ~ o a d r e s i s t o r t o ~ o f i  
leakage current. See output specilications. 

Check wiring. D i n e c t  from SLC and verify device 
operation. 

Vetify device operation. Replace device. 

Check wiring. Try other output acuit. Replace module. 

Check for drplicate outputs and addresses using 
search fundion. 

If using &routines, outputs are left in their last state 
when not executing subroutines. 

Use the force function to force output on. If thii does 
not force the oulput on, output circuit is damaged. If the 
output does fwce on, then check again for 
loglc/programming problem. 

Check processor FORCED VO or FORCE LED and 
remove fom. 

Use the force function to force the output on. If this 
forces the output on, then there is a logidprogramming 
problem. If this does not force the output on, the output 
arcuit is damaged. Try other output circuit. Replace 
module. 



Replacement Parts 

Replacement Parts 

This chapter provides a list of replacement parts and a list of replacement 
terminal blocks for your SLC 500 controller. 

This table provides a list of replacement parts and their catalog numbers. 

@ lfaser? the cabfe kngltr code into catalog number. Cabk lengfh d e s  are as bllows: 1&1.0m, 25=2.5m, and 50=5.0m. For exampk, 14924ABLE25H is a 2.5m abk. 

9-1 

Description 
Pre-wired Interface Cable - Available in l.Om, 25m, and 5.Om lengths. 

Replacement Fuses - Fwe fuses per padage. O&ts must be for fnre fuses or multples of tive. 
Replacement fuse for h e d  VD AC units, MDL 125 Ampere 

Replacement tuse for Fixed 110 DC units, MDL 1.6 Ampwe 

Moduhr Card Slot Fillers -Two &rs per package. Orders must be for two fiOerr or m u l t l i  of two. 
Connector - M a t i  Connector for 32 Point user-made cable 
Ka amkthg  of four replacement terminal corm and hbds for 4,8,16 VD modules 

Replacement Cover for Specially VO 
Two covers per padcage. Orders must be for two covers or mufbples of two. 
Replacement Retainer Clips for Modules 
Four dps per padage. Orders must be for four dips or mul$les of four. 
Lithium Battery A m y  
This is an optional pat used for the SLC 500 Fued and Modular Hardware Style processors and the HancCHeld Terminal. 
Refer to product documentation for proper storage and handling ktructions. For disposal information, consult your nearest 
AlenSiadley Sales mce. 
Processor to Penphetal Programmi~mmunication Cable 

Processor to Isolated Link Coupler Cable 
Speaalty Module to lsolated Link hpler Cable 

EEPROM with 1K User l e n s  
WPROM with 1K User Inststrudions 

Adapter Sockets - Orders must be for h e  so&$ or multiples of five. 
Replacement Parts Kit for 20 VO Fured Hardware Style Processor 
Two Output TermEnal Covers 
TWO Input Terminal Cows 
Two PmnBattery Covers 
One HHTEComm Connedor Cover 
Replacement Parts Kit for 30 and 40 DO Fued Hardware Style Processors 
Two Output Terminal Covers 
TWO Input Terminal Covers 
Two PromBattery Covers 
One HHT/Comm Connector Cover 
Replacement Terminal Covers for 4.8, & 16 VO Modules 
Thii kit contains four blank covers and m e  hbds for replacement of any required VD module cover. 
HHT Keypad Replacement Overlay for Englsh Memory Pak Firmware Releases 1.02,l .QI and 1 .lo 
HHT Keypad Replacement Overlay for French Memory Pak Firmware Releases 1.10 
HHT Keypad Replacement Overlay for German Memory Pak Firmware Releases 1.10 

HHT Keypad Replacement Overlay for Italian Memory Pak Firmware Releases 1.1 0 
HHT Keypad Replacement Overlay for English Memory Pak Finnware Releases 200 and Later 
HHT Keypad Replacement Overlay for French Memory Pak Finnware Releases 200 and Later 

Catalog Number 

I~~~-CABLE% 

17&F4 

17&F5 

1 7- 
1 7- 

174649 

17&R13 

17&R15 

1747a 

174741 0 
174743 1 
174741 3 

174741 
174743 

174745 

1747-R5 

174747 

1747-R9 

1747-RM 

1747-RMF 

1747-R2OG 

1747-R201 
1747421 
1747-R21 F 



Replacement Terminal Blocks Thiq table pmvides a list of replacement terminal blocks and their catalog 
numbers. 

I 

Replacement Tenninal Block (Orange) - Used wilh r 4  output mod>les, Cafakg Numbers 174&0W16,OXB 1 1746-RT25C 

Replacement Terminal Block (Red) - Used with AC VD ipodules, CP')akg Numbers 17464A16,OA16, IM16 
Replacement Terminal Block (Blue) - Used wilh DC ~o~modules, Cqtalog Numbers 17464816, IV16,0B16,0V16,lN16, 
lG16.OG16 

Replacement Terminal Block (Green) - Used with Spe&ty VO modib,  Catalog Numbers 1746-HSCE, 1012 1 17HT25G 

Catalog Number 

1746-RT25R 

17&RT25B 

Replacement Tenninal Block - 2 poslion terminal block'used with arplog output modules. Catakg Numben 1746404l, 1746-RT26 N04V 1 
I 

Replacement Terminal Block- 8 poslm tminal ~odc'used w&h arplog output modules, Catalog Numbers 1746404 I 1746-RT27 
NddV .- I 

Replacement Terminal Block - Used with aMkg input dules, Cat&g Numbers 1746414, N I W  N104V 1 1 7 H T 2 8  - ~ 

1 - 

Replacement Terminal Block - Used with RIO ~omm& ~odu&& 1746-RT29 
Re~laeement Terminal Block - Used with DK-685 Link b u c k ,  Ca&g Number 1747-AIC 1 1746-RT30 
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r"", / "XT In "I 
CENIERED ABOUT VERIICAL 

ACID METERING 

PUMP 
14-206 

ON 

0 
OFF 

-- 

TRANSFER 
PUMP 
M-207 

ON 

0 
OFF 

ALKALI pH ADJUST 

TANK MIXER 

14-405 

0 N 

0 
OFF 

AERATOR 
BLOWER 

M-210 
0 N 

OFF 

IAOTC 
ALKALI METERING 

PUMP 

14-403 

OFF 

ICIDIC pH ADJUST 

TANK MIXER 

M-212 

ON 

1- 
0.40' L E I I E l l l N l j  I 0  BE CCHIERED 
AT lNlERSECllON Of LINES 
DO NOR ENGRAVE HIDDEN LlNCS 
SllOWN FOR REFERENCE ONLY 



0,;1S" T E X T  CENTERE13 A n n u l  

I-- - 5 12 7 /' 
H U R I Z U N T I A L  A N D  VERTICAIL .  

A L A R M / S T A T U S  D E S C R I P T I O N  

C L - - - I 0 2  
CA1-I.-102 
C@J -302 T IL-c 

L A H - - 2 0 3  
.~.(s,.L -.,3.9 q 

f O A l - 1 - 2 0 9  
I - A H - 2 1 5  
K A H - 3 0 1  
LAIH-.401 
O A L  - 4 0 4  
O A H - - 4 0 4  
L A H - 5 0 1  

C O L L E C T I O N  SUMP R E C H A R G I N G  (M-103. nFF-> 
SUBMERSIBI -E  PUMP I - I I G  C U R R E N T  A L A R M  
AERATOR LOW AIR FCDSd ACARB4 
I R O N  F I L T E R  T A N K  H I G H  L E V E L  A L A R M  
.A.C I .E I .?.# .?, .c. J.25 T A . .  L.9 .,A,~L.,A,.~.~? 

A C I D I C  pt-i A D J l J S T  T A N K  HIC i l i  p H  AL-ARM 
AERATOR T A N K  kIIGI4 / L E V E L  A L A R M  
I O N  EXCHANGE I G I  C O N D U C T I V I T Y  A L A R M  
A L K A L I  p H  A D J U S T  T A N K  kIIGt-1 L E V E L  A L A R M  
E F F L U E N T  L O W  p k l  AL-ARM 
EF-FLUENT IHIGI-I p H  A L A R M  
B U I L D I N G  SUMP P I T  I- I IGH L E V E L  AL-ARM 



WARNING: 
THIS PANEL ENERGIZED B Y  
FOREIGN CONTROL POWER 
SOURCES. EOUIPbIENT WILL, 
BE L I V E  WIT14 PANEL 
DISCONNECT IN ON OR OTT 
POSI TION. 

\ 
0.20' TEXT 

I 
0.3A7 ' 0.20- TEXT 
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PEl$FECTION PLATING 13 FINAL 050898.RSS 

1)rocessor Idonnation 

Processor Type: 1747-L40A 24-1 15 VAC In, 1 &FZY Out 

Processor Name: PERFECT' 

Total Memory Used: 259 Instruction Words Used - 32 Data Tpble Words Used 

Total Memory Left: 764 htruction Words Left 

Program Files: 10 

Data Files: 9 

Program ID: 847e 
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PERFECTION PLATING 13 FINAL 050898.RSS 

24-115 VAC In, 16-RLY Out 
16-Input 100/120 VAC 
16-Output (TRIAC) 100/240 VAC 
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C4anneI Conliguration 

Node : 1 (decimal) 
Baud: 19200 1 
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Program File List 

w iqme Number Type Rungs Debug Bjes  

MAJN 
COLLECTION 
FILTER-ION 
ION-EXCHNG 
A C R P H  
ALKALIN-PH 
MOTOR-CTlU 
A L A R M S  

SYS 
SYS 
LADDER 
LADDER 
LADDER 
LADDER 
LADDER 
LADDER 
LADDER 
LADDER 
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Data File List 

Name Number Type Scope Debug Words Elements Last 'CI' 

[SYSTEM] Global No 
Global No 
Global No 
Global No 
Globai No 
Global No 
Global No 
Global No 
Global No 
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LAD 2- MAIN - Total Rungs in File = 10 

C 
TO COLLECTION SUMP AND AERATOR LOGIC 

-JSR 1 
I 

0000 1 1 Jump To Subroutine 
1 I SBRFileNumber U:3 

p ! 

I I 

! ' TO FILTER AND ION EXCHANGE SYSTEMS LOGIC 
! 

J u m g  
SBR File Number 

C I 

I i 1 TO ION EXCHANGE UNlT LOGIC 
-JSR 1 I 

0002 

I 

TO ALKALJNE PH ADJUSTMENT SYSTEM LOGIC 
-JSR 

I 
1 

Jump To Subroutiue 
SBR File Number 

! 

1 TO ACIDIFYING PH ADJUSTMENT SYSTEM LOGIC ! 
! JSR 

Jump To Subroutine ! 

SBR File Number 

0003 

! 

TO MOTOR CONIROL LOGIC i 

JSR 
I 

Jump To Subroutine 
SBR File Number U:8 , - 
Jump To Subroutiue 
SBR File Number U:6 

I I 

RESERVED I I ALWAYSON 1 

1 

/ RESERVED RESERVED ALWAYSOFF I 
B3 :O B3 :0 

0008 A- L < >-I 
0 11 I 

1 

I ~ump TO Subroutine ,-! 
SBR File Number U:9 I 1 
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LAQ 3 - COLgCTION - Total Rungs in File = 4 

COLLECTION SUMP AND AERATOR CONT&OL LOGIC. I 

CL-102 11 
COLLECTION 
SUMP M-101 
LOW LEVEL PERMISSWE 

I: 1 B3:O 
J L 

8 <- 1 
I 1746-IA16 
1 CL-102 I COLLECTION 
i SUMP , 
1 LOWLEVEL 
I I: 1 
I 

I 
I 8 

1 ALWAYSON 

1746-OA16 
CL-102 
COLLECTION I 1 
SUMP LOW 1 LEVELLAMP 
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LAD 4 - FILTER-ION - Total Rungs in File = 2 

I FILTER AND ION EXCHANGE SYSTEMS LOGIC. 
PUMP # 1 (M-207) CONTROL BASED ON LEVEL IN PH ACIDIC ADJUSTMENT TANK. 

M-207 
PERMISSIVE 

1747-L40A 1 1 M-207 
PERMISSIVE LSL-204 
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L m  5 - ION-EFCHNG - Total Rungs in File = 2 

ION EXCHANGE UNlT LOGIC. 
KIC-301 KIC-3 0 1 Id 1 
HIGH ALARM 
CONDUCT TRTGGER 

B3:l i 
17 

1747-L40A 
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LAD 6 - ACID-PH - Total Rungs in File = 3 

ACIDIFYING PH A D J U S m  SYSTEM LOGIC. 1 
M-2 12 I 

ALWAYS ON 
B3:O 

+B3:~ 10 PE73: 3 i 

M-206 
PERMISSIVE I 

B3:O B3:O I 
I 

4 
<- 
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LAJ) 7 - ALKALIN-PH - Total Rungs in File = 3 

ALKALINE PH ADJUSTMENT SY,cTM LOPIC. 
M40S 

ALWAYS ON PERMISSNE 
B3:O B3 :O 

-- L 
10 

I M403 
I ALWAYSON PERMISSIVE 1 
I B3:O B3 :O 

0001 ; 1 I- - L < >- 
10 7 , ~ 
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LAD 8 - MOTOR-CTRL - Total Rungs in File = 9 

MOTOR CONTROL LOGIC. 
HOA-103 M-10 1 UC-01 
AUTO PERMISSIVE INTERLOCK 

M-10 1 
RUN 

! 1747-L4OA 
i HOA-213 

20 
1747-UOA 
HOA-2 14 M-206 UC-01 
AUTO PERMISSIVE INTERLOCK 

I 
i 
I 

M-206 
RUN 

1 I HOA-214 

I I MAN 
I I 1:Or 
; L] 

! 
I 

I 9 
1747-MA 

I 

HOA-208 M-207 UCOl M-207 
PERMISSIVE INTERLOCK RUN I 

i 1:0 B3:l 0:0 ! 
j 
' I 2-f 15 5 4 

< >- 
6 1 i ' 1747-L4OA 1747-UOA 

i HOA-208 
I 
I 

j L] i 
13 

I 1747-L40A 

1 i for I 
I 

i 

i 4 ! 

1747-UOA 
HOA-2 1 1 M-2 10 UCOl M-2 10 1 AUTO PERMISSIVE INlERL.OCK 

i 
1747-UOA 1747-UOA I 

! 

i 
I 

14 I 

1747-UOA I 

HOA-2 1 3 M-2 12 UC-OI M-2 12 
AUTO PERMISSIVE INTERLOCK RUN 

1747-L40A 
HOA- 1 03 
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PEWCTION PLATING 13 FINAL 050898.FSS 

LAC: 8 - MOTCyR-CTRL - Total Rungs in File = 9 

I 1747-L4OA I 1747-L40A I 
I HOA-406 1 ;  I 

1 
L 1 
2 1 

I 1747-L40A 
HOA-407 M-403 lJC-01 M-403 
AUTO PERMISSWE ISITERLOCK RUN 

B3:O B3:l 0 : O  1 

O 6  "116 HOA-407 1 7 b d  4 1 1747-L40A 4 

MAN 
1 

i I 

L 
0 
, 

1746IA16 
M-50 1 M-501 
ON RUN 

I 
0:o 

0007 h x l F . -  
5 7 

I <- 
1 746-IA 1 6 1747-L4OA 1 

0008 
I :END& - 

I 
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LAD 9 - ALARMS-IL - Total Rungs in File = 17 

ALARM AND INTERLOCK LOGIC. 
CAH-102 
SUB PUMP 
HIGH CURNT 
ALARM TRIP 

I 1747-L40A ' UC-01 CAH-I 02 PB ALARM 1 IN'IERLOCK ALARMLAMP ACKNOWLDG 

LAH-215 
AERATOR 
HIGH LEVEL 
ALARMTRIP 

1747-L40A 

RELAY NO. 1 

CAH-102 
B3:3 

i 

uc-O1 i 
INTERLOCK j 
SET BIT I 

CAH-102 I 
i ".'b 14 

LAH-2 1 5 
AERATOR 
HIGH LEVEL 
ALARM LAMP 

1747-MA 
LAH-2 1 5 
=TOR 

UC-01 HIGH LEVEL PB ALARM 
INTERLOCK ALARMLAMP ACKNOWLDG 

0:2 I: 1 
J L 
2 

A L 
6 

1746-0A16 1746IA16 

1746-0A16 
UC-01 
lNIERLOCK 
SET BIT 
LAH-2 1 5 

B3:2 

ALARM 
RELAY N0.3 
SET BIT 
LAH-2 15 
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LAQ 9 - ALWMS-IL - Total Rungs in File = 17 

FAL-202 
AEROATOR 
LOW FLOW 
ALARM TRIP 

FAL-20: 
AERATOR 
LOW FLOW 
ALARMLAMP ACKNOWLDG 

4 14 6 
1747-JAOA 1746-IA16 

r 

FAL-202 
AERATOR 
LOW FLOW 
ALARM LAMP 

O:o 
I 

14 

1 1 747-L40A 
LAH-2 1 5 
AERATOR ALARM 

RELAY NO. 1 1 
ALARM SET BlT [ I 

j i 
BWASS FAL-202 I i 
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LAD 9 - ALARMS-IL - Total Rungs in File = 17 

1747-L4OA 
LAH-203 PB ALARM 

INTERLOCK ALARMLAMP ACKNOWLDG 

w 

1747-L4OA 
ALARM 
RELAY N0.2 
SET BlT 
LAH-203 

LAH-203 
IRON FLTR 
LEVEL HIGH LAH-203 

UC-01 

I SET BlT ! 
LAH-203 

2 

1 ALARMTRIP 
I:O - 0:o 

0003 1 A' L 
18 I ' 1 15 

i OAH-209 
PH HIGH 
ACIDIC 1 

i EFFLUENT OAH-209 
ALARMTRJP ALARM LAMP 

w 0004 I I 

I ' 1747-L4OA 1 7 m A 1 6  ! 
UCOl OAH-209 

RELAY N0.2 
B3: 1 I SET BlT 

OAH-209 
4 1 6 

1746-OA 16 1746IA16 

UC-01 
INTERLOCK 

OAH-209 
B3:2 -+ 
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L@ 9 - ALAE;MS - Total Rungs in File = 17 

OAL-209 
pH LOW 
ACIDIC 
EFFLUENT OAL-209 
ALARMTRIP ALARM LAMP 

I:O 0:2 
f 

7 i 
1747-L40A 

OAL-2C9 
INTERLOCK ALARhfLAMP ACKNOWLDG 

Q:2 

4 OI 
1 E----. 

6 
1746-DA 1 6 1746IA16 

1746-0A16 
ALARM 
RELAY N0.2 
SET BlT 
OAL-209 

UC-01 
INTERLOCK 
SET B ~ T  i 
OAG209 

KIC-30 1 
ALARM KIC-30 1 
TRIGGER f a A R M w  

0:2 23:i I 5 I I <- 3 1 

KIC-3 0 11 PB ALARM 
I INTETUOCK ALARMLAMP ACKNOWLDG 

1746-OA16 

RELAY N0.3 

KIC-3 0 1 
B3:3 

9 
, I UC-01 

I INTERLOCK , 
SET BlT 

5 
>--- 
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LAD 9 - ALARMS-IL - Total Rungs in File = 17 

I 
I 1747-LAOA 

UGOl LAH401 PB ALARM 1 
ALARM LAMP ACKNOWLDG 1 

LAH401 
HIGH LEVEL 
INALKALI LAH401 
ALARM TRIP ALARM LAMP 

0:2 

O A H 4 4  
HIGH PH 
EFFLUENT 
ALARM TRIP 

I 

1 
1746-0A16 
ALARM 
RELAY N0.3 

4 

SET BIT 
L.AH40 1 

B3:3 

UC-OI i 
INlEF&OCK ) 
SET BIT 1 
LAH40 1 I , 

OAH404 
ALARM LAMP 

0:2 
\ 

6 
I <7 

6 

oAH-40; p B : ~  1 1746-0A16 I U W l  ALARM 
i INTERLOCK ALARMLAMP ACKN0WL;DG RELAY N0.4 

0:2 
1 

SET BIT 
d 

l 
4 6 6 B3:3 

1746-0A16 1746-IA16 
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LAD1 9 - ALqvlS-IL - Total Rungs in File = 17 

OAL404 
LOW PH 
EFFLUENT 
ALARMTRIP 

I: 1 

OAL-404 
ALARM LAMP 

0:2 

1746-IA1 6 
OAL-4041 PB ALARM 

INTERLOCK ALARMILAMP ACKNO- 1 
0:; I: 1 I - 
I 

J - 1 
d L 

4 5 6 

LAH-50 1 
HIGH LEVEL 
B m  S U M P  
ALARMTRIP 

1746-0A16 
ALARM 
RELAY N0.4 
SET BIT 
O m 0 4  

B3:3 

LAH-50 1 
ALARM LAMP 

1746-IA16 
LAH-50 1 PB ALARM 

INIERLOCK ALARM LAMP ACKNOWLDG 

4 7 6 

1746-OA16 
ALARM 
RELAY N0.4 
SET BIT 
LAH-50 1 

B3:3 
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LAD 9 - ALARMS-IL - Total Rungs in File = 17 

ALARM AND INTEEOCK LOGIC. 
UCOl 
rNTJ3zLOCK 
SET BJT 
CAH-102 

UC-01 
INTERLOCK 
SET BIT 
OAH-209 

B3 :2 
7 7 

B3:l 

UCOl 
INIEFLOCK 
SET BIT 
OAL-209 

B3 :_2 

14 

U W l  
INTERLOCK 
SET BIT 
KIC-30 1 

B3:2 ++ 
5 

4 

UC-0 1 i 
I 

INTERLOCK 1 
SET B E  ! 
LMWI 

B3:2 i 
i r 

<+ 
UC-01 
INTERLOCK 
SET BIT 1 LAH-215 

UC41 

FAL-202 
B3:2 

1 INIERLOCK 
SET BIT 
LAH-203 1 B3:2 
4 

2 i 
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L a  9 - ALAF3,MS-IL - Total R u g s  in File = 17 

UC-01 
m O C K  
SET BlT 
Orn-404 

B3:2 
1 r 

UC-01 ! 1 lNll3UOCK 1 
SET BlT I o m 0 4  I 

UC-01 

SET B!T I LAH-501 
B3 :2 
1 r I 

i ALARM 
RELAY NO. 1 
SET BlT ALARM 

RELAY NO. 1 
O:o 

0012 
8 

<+ 
i 1747-L4OA 

ALARM 

SET BlT 

3 
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LAD 9 - AL.ARMSSIL - Total Rungs in File = 17 

ALARM 
RELAY N0.2  
SET BlT 
LAH-203 

ALARM ~ RELAYN0.2 I 

ALARM 
RELAY N0.2  
SET BlT 
OAG209 

B3:3 
LL ry 

6 

ALARM 
RELAY N0.2  
SET BlT 
OAH-209 

B3:3 *+ 7 

ALARM 
RELAY N0.3  
SET BlT 
LAH-2 1 5 

ALARM i 
RELAY N0.3 I 

ALARM 
RELAY N0.3  
SET BlT 
KIC-301 

B3:3 ++ 
9 

ALARM 
RELAY N0.3 
SET BIT 
LAH-40 1 
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Page 7 - 10 

9 - ALAR,MS-IL - Total Rungs in File = 17 

Monday, May 11,1998 - 10:49:39 

I ALARM 
RELAY NO 4 
SET BIT ALARM 1 OAH-404 RELAY N0.4  

1 

0015 ~ ~ l ~ f  0:0  

I 1747-L4OA 

I 
ALARM I I 

1 I RELAYN0.4 I I 

SET BIT 
, 

OAL404 

I 
I 

ALARM 
RELAY NO 4 1 SETBIT 

I 

LAH-501 
I 



PERFECTION PLATING 13 FINAL 050898.RSS 

Data File 00 @in) 

0 : O . O  0  1 0 0 0  0 0 0 0 0 0 0 0 0 0 0 1747-L40A 
0:Z.O 0 0 0 0  0  0  0 0 0 0  0  0  0  0  0  0 1746-OA16 - 16-Output (TRIAC) 1 0 0 / 2 4 0  

Page 8 - 1 (Radix Binary) Monday, M a y  1 1,1998 - 10:49:40 
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Data File I1 (bin) 

Offset 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 - 

Page 8 - 1 (Radix Binary) Monday, May 1 1, 1998 - 10:49:40 
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Data File S2 (hex) 

Pill offset 

0 8 6  O A O O  E 0  0  0  0  3 
0 FFFF FFFF 0  0  401 

Page 8 - 1 (Radix Hex/BCD) Monday, May 11, 1998 - 10:49:40 
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Data File B3 @in) 

Offset 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 e 

Page 8 - 1 (R~~Ix Binary) Monday, May 11,1998 - 10:49:40 
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Data File T4 

offset EN TT DN BASE PRE ACC 

T4 : 0 0 0 0 -01 sec 0 0 
T4:l 0 0 0 -01 sec 500 0 

Page8- 1 Monday, May 11, 1998 - 10:49:40 
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Data File C5 

Off set CU CD DN OV UN UA PRE ACC 1 

No data exist for this file. 

Page 8 - 1 Monday, May 11, 1998 - 10:49:41 
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Data File R6 

w Offset EN EU DN EM ER UL IN FD LEN POS 

No data exist for this file. 

Page 8 - 1 Monday, May 11,1998 - 10:49:41 
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Data File N7 (dm) 

3f f  s e t  0 1 2 

N o  data  ex i s t  f o r  t h i s  f i l e .  

Page 8 - 1 (Tbxhx Decimal) Monday, May 1 1, 1998 - 10:49:41 
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Data File N7 (dec) 

3 f f s e t  0 1 2 

N o  da ta  e x i s t  f o r  t h i s  f i l e .  

Page 8 - 1 (Radix Decimal) Monday, M a y  11,1998 - 10:49:41 
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Ad@-esdSymbol Database 

Address 

Page 9 - 1 

Symbol Scope Descrrptlon Sym Group 
-J 

RESERPD 
M-101 PERMISSIVE 
M-210, PERMISSIVE 
M-212 PERMISSIVE 
M-206 PERMISSIVE 
M-207 PERMISSIVE 
M-405 PERMISSIVE 
M-403 PERMISSIVE 
ALmy:; ON 
ALmYS OFF 
UC-01 INTERLOCK 
KIC-3.31 ALARM TRIGGER 
UC-01 INTERLOCK SET BIT CAH-102 
UC-01 INTERLOCK SET BIT CL-102 
UC-01 INTERLOCK SET BIT LAH-215 
UC-01 INTERLOCK SET BIT FAL-202 
UC-01 INTERLOCK SET BIT LAH-203 
UC-01 INTERLOCK SET BIT OM-209 
UC-01 INTERLOCK SET BIT OAL-209 
UC-01 INTERLOCK SET BIT KIC-301 
UC-01 INTERLOCK SET BIT LAH-401 
UC-01 INTERLOCK SET BIT OM-404 
UC-01 INTERLOCK SET BIT OAL-404 
UC-01 INTERLOCK SET BIT LAH-501 
ALARM RELAY N0.1 SET BIT CAH-102 
ALARM RELAY NO. 1 SET BIT FAL-202 
ALARM RELAY NO. 1 SET BIT CL-102 
ALARM RELAY N0.2 SET BIT LAH-203 
AT.ARN RELAY N0.2 SET BIT OAL-209 
ALARM RELAY N0.2 SET BIT OM-209 
ALARM RELAY N0.3 SET BIT LAH-215 
ALARM RELAY N0.3 SET BIT KIC-301 
ALARM RELAY N0.3 SET BIT LAH-401 
ALARM RELAY N0.4 SET BIT OM-404 
ALARM RELAY N0.4 SET BIT OAL-404 
ALARM RELAY N0.4 SET BIT LAH-501 
CAH-1102 SUB PUMP HIGH CURNT ALARM TRIP 
LSH-20 4 
CL-102 SUB PUMP LOW CURNT ALARM TRIP 
LSL-204 
HOA-x03 MAN 
OAH-q09 PH HIGH ACIDIC EFFLUENT ALARM TRIP 
HOA-403 AUTO 
OAL-209 PH LOW ACIDIC EFFLUENT ALARM TRIP 
HOA-214 MAN 
LAH-215 AERATOR HIGH LEVEL ALARM TRIP 
HOA-214 AUTO 
FAL-402 AEROATOR LOW !?LOW ALARM TRIP 
HOA-408 MAN 
HOA-211 MAN 
HOA-408 AUTO 
HOA-211 AUTO 
KIC-301 HIGH CONDUCT 
LAH-203 IRON FLTR LEVEL HIGH ALARM TRIP 
LAH-401 HIGH LEVEL IN ALKALI ALARM TRIP 
Ha-213 MAN 
HOA-4u06 MAN 
HOA-2 13 AUTO 
HOA-4106 AUTO 
HOA-4x07 MAN 
HOA- 4 07 AUTO 
OM-{ 04 HIGH PH EFFLUENT ALARM TRIP 
OX-LO4 LOW PH EFFLUENT ALARM TRIP d 
LAH-5 01 HIGE LEVEL BLDG SUMP ALARM TRIP 
M-501 ON 

Monday, May 1 1,1998 - 10.49:42 
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Address/Symbol Database 

Page 9 - 2 

Symbol Scope Description Sym Group 

PB ALARM ACKNOWLDG 
LAH-215 AERATOR HIGH LEVEL ALARM BYPASS 
CL-102 COLLECTION SUMP LOW LEVEL 
M-101 RUN 
M-212 RUN 
M-206 RUN 
M-405 RUN 
M-403 RUN 
M-210 RUN 
M-207 RUN 
M-501 RUN 
ALARM RELAY NO. 1 
ALARM RELAY NO. 2 
ALARM RELAY N0.3 
ALARM RELAY NO. 4 
CL-102 COLLECTION SUMP LOW LEVEL LAMP 
CAH-102 ALARM LAMP 
FAL-202 AERATOR LOW F'LOW ALARM LAMP 
LAH-203 ALARM LAMP 
OAL-209 ALARM LAMP 
OAH-209 ALARM LAMP 
LAH-215 AERATOR HIGH LEVEL ALARM LAMP 
KIC-301 ALARM LAMP 
LAH-401 ALARM LAMP 
OAL-404 ALARM LAMP 
OAH-404 ALARM LAMP 
LAH-501 ALARM LAMP 

TIMER-COIL Global 
Arithmetic Flags 
Processor Arithmetic Carry Flag 
Processor Arithmetic Underflow/ Overflow Flag 
Processor Arithmetic Zero Flag 
Processor Arithmetic Sign Flag 
Processor Mode Status/ Control 
Processor Mode Bit 0 
Processor Mode Bit 1 
Processor Mode Bit 2 
Processor Mode Bit 3 
Processor Mode Bit 4 
Forces Enabled 
Forces Present 
Comms Active 
Fault Override at Powerup 
Startup Protection Fault 
Load Memory Module on Memory Error 
Load Memory Module Always 
Load Memory Module and RUN 
Major Error Halted 
Access Denied 
First Pass 
ST1 Pending 
ST1 Enabled 
ST1 Executing 
Index Addressing File Range 
Saved with Debug Single Step 
DH-485 Incoming Command Pending 
DH-485 Message Reply Pending 
DH-485 Outgoing Message Command Pending 
Comms Servicing Selection 
Current Scan Time/ Watchdog Scan Time 
Time Base 
Overflow Trap 
Control Register Error 
Major Err Detected Executing UserFault Routine 
MO-M1 Referenced on Disabled Slot 

Monday, May 11,1998 - 10:49:43 



Ad,dress/Symbol Database 

Address Symbol Scope Desc r i ip t ion  

S2:5/8 
S2:5/9 
S2:5/10 
S2:5/11 
S2: 6 
S2 : 7 
S2:8 
S2: 9 
S2:lO 
S2: 11 
S2:12 
S2:13 
S2:i4 
S2: 15 
S2:16 
S2:17 
S2:18 
S2:19 
S2: 20 
S2:21 
S2 : 22 
S2 : 23 
S2: 24 
S2: 25 
S2:26 
S2 : 27 
S2:28 
S2:29 
S2:30 
S2:31 
S2:32 
S2:33 
S2: 33/0 
S2:33/1 
S2:33/2 
S2:33/3 
S2 : 33/4 
S2 : 33/5 
S2:33/6 
S2: 33/7 
S2: 33/8 
S2 : 33/9 
S2:33/10 
S2: 33/11 
S2 : 33/12 
S2:33/13 
S2: 33/14 
S2:33/15 
S2:34 
S2:34/0 
S2: 34/1  
S2:34/2 
S2 : 35 
S2:36 
S2:36/8 
S2:36/9 
S2:36/10 
S2:37 
S2:38 
S2:39 
S2:40 
S2:41 
S2: 42 
S2 : 43 
S2:44 

Page 9 - 3 

Memor,y Module Boot 
Memor,y Module Password Mismatch 
ST1 Oyerf low 
B a t t e r y  Low 
Major E r r o r  F a u l t  Code 
Suspend Code 
Suspend F i l e  
A c t l y e  Nodes 
Activ:e Nodes 
1 / 0  Sllot E n a b l e s  
1 / 0  Sllot E n a b l e s  
Math : R e g i s t e r  
Math : R e g i s t e r  
Node :Address/ Baud R a t e  
Debug S i n g l e  S t e p  Rung 
Debug S i n g l e  S t e p  F i l e  
Debug S i n g l e  S t e p  B r e a k p o i n t  Rung 
Debug S i n g l e  S t e p  B r e a k p o i n t  F i l e  
Debug F a u l t /  Powerdown Rung 
Debug F a u l t /  Powerdown F i l e  
M a x i m p  Observed S c a n  Time 
A v e r ~ g e  S c a n  Time 
Index  R e g i s t e r  
I / O  I n t e r r u p t  P e n d i n g  
I / O  I n t e r r u p t  P e n d i n g  
I / O  Interrupt E n a b l e d  
1 / 0  I n t e r r u p t  E n a b l e d  
U s e r  ;Fau l t  R o u t i n e  F i l e  Number 
ST1 S p t p o i n t  
ST1 Fii le Number 
1 / 0  I n t e r r u p t  E x e c u t i n g  
Exteqded P r o c  S t a t u s  C o n t r o l  Word 
Inconying Command P e n d i n g  
Mess+ge Rep ly  Pend ing  
0 u t g G n g  Message Command P e n d i n g  
S e l e q t i o n  S t a t u s  User /DFl  
Communicat A c t i v e  
Communicat S e r v i c i n g  S e l e c t i o n  
Mess+ge S e r v i c i n g  S e l e c t i o n  Channel  0 
~ e s s g g e  Servicing S e l e c t i o n  C h a n n e l  1 
~ n t e r m p t  L a t e n c y  C o n t r o l  F l a g  
Scan  ]Toggle F l a g  
D1scr:ete I n p u t  I n t e r r u p t  R e c o n f i g u r  F l a g  
O n l i n e  E d i t  S t a t u s  
O n l i n e  E d i t  S t a t u s  
S c a n  ]Time Timebase  S e l e c t i o n  
DTR C;ontrol  B i t  
DTR F:orce B i t  
Pass -p th ru  D i s a b l e d  
Pass3Thru D i s a b l e d  F l a g  
DH+ A c t i v e  Node T a b l e  E n a b l e  F l a g  
Float$ng P o i n t  Math F l a g  
L a s t  :l ms Scan  Time 
Exteqded Minor  E r r o r  B i t s  
D l 1  q o s t  
ST1 L;oSt 
Memorry Module Data F i l e  O v e r w r i t e  P r o t e c t i o n  
c lock '  C a l e n d a r  Y e a r  
Clock C a l e n d a r  Month 
Clock C a l e n d a r  Day 
Clock C a l e n d a r  Hours  
Clock C a l e n d a r  M i n u t e s  
Clock C a l e n d a r  Seconds  
ST1 L n t e r r u p t  Time 
1/0 &vent  I n t e r r u p t  Tlme 

Sym Group 
*' 

Monday, May 1 1,1998 - 
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Address 
1 

S2:45 
S2:46 
S2:47 
S2: 48 
S2: 49 
S2:50 
S2:51 
S2:52 
S2: 53 
S2:54 
S2: 55 
S2:56 
S2: 57 
S2:58 
S2:59 
S2: 61 
S2 : 62 
S2 : 63 
S2: 64 
S2 : 65 
S2:66 
S2:67 
S2: 68 
S2:69 
S2:70 
S2:71 
S2 : 72 
S2:73 
S2:74 
S2 : 75 

AddressfSymbol Database 

Symbol Scope Description sym Group 

Dl1 Interrupt Time 
Discrete Input Interrupt- File Number 
Discrete Input Interrupt- Slot Number 
Discrete Input Interrupt- Bit Mask 
Discrete Input Interrupt- Compare Value 
Processor Catalog Interrupt- Preset 
Discrete Input Interrupt- Return Number 
Discrete Input Interrupt- Accumulat 
Discrete Input Interrupt- Timer 
Discrete Input Interrupt- Timer 
Last Dl1 Scan Time 
Maximum Observed Dl1 Scan Time 
Operating System Catalog Number 
Operating System Series 
Operating System FRN 
Processor Series 
Processor Revision 
User Program Type 
User Program Functional Index 
User RAM Size 
Flash EEPROM Size 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
Channel 0 Active Nodes 
DH+ Active Nodes 
DH+ Active Nodes 
DH+ Active Nodes 
DH+ Active Nodes 
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